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ABSTRACT OF THE DISSERTATION  
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by 
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Doctor of Philosophy in Public Health 

University of California, Los Angeles, 2015 

Professor Marjorie Kagawa Singer, Chair 

 

Abstract  

PROBLEM: Informal caregivers of patients with chemotherapy-induced anemia (CIA) 

experience unaddressed burden. Previous research typically quantified burden with a score based 

on an instrument scale, but did not examine drivers or relative importance of clinical, 

demographic, and other characteristics on burden. As caregiver outcomes may be mediated by 

burden (a modifiable factor), research on predictors of burden are needed to identify points to 

target in designing interventions and policies. 
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METHODS:  Data from a cross-sectional study conducted in eight oncology centers in the 

United States (3), Italy (3), and France (2) among 182 CIA patients and their caregivers were 

analyzed to assess burden and identify predictors of caregiver subjective burden, work 

productivity impairment (WI), activity impairment (AI), and time helping with activities of daily 

living (ADLs) and instrumental activities of daily living (IADLs). Descriptive, bivariate, 

interaction, and linear regression analyses were conducted. 

RESULTS: Caregivers reported a substantial amount of time assisting with ADLs and IADLs, 

perceptions of burden, and considerable WI and AI. Additionally, patients reported fatigue and 

less than average mental and physical health. Subjective caregiver burden was significantly 

predicted by caregiver AI and caring for more individuals than the patient. Significant predictors 

of WI included the caregiver experiencing role overload in terms of feeling stressed meeting 

caregiving and family/work responsibilities and caregiver AI. The significant predictor of AI was 

the caregiver experiencing a loss of self in terms of feeling a decline in privacy. Caregiver time 

spent providing assistance was significantly predicted by patient physical quality of life and 

greater dependence on caregiver for assistance with ADLs.  

CONCLUSIONS: Data supported that patients with CIA experienced disease burden and their 

caregivers experienced burden related to providing care in the US, Italy, and France. The data on 

sociodemographics, burden, and predictors of this burden added to the knowledge base, provides 

potential targets for future interventions, development of supportive policies, and aids health care 

providers, patients, and caregivers in making more informed decisions to address patient and 

caregiver needs. Notably, clinical and social efforts to alleviate the identified burdens would also 

improve the quality of life of CIA patients and their caregivers and reduce negative impacts to 

employers and the economy related to reduced caregiver worker productivity.         
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I. INTRODUCTION TO THE PROBLEM 

1. Statement of Problem 

Cancer, a general name for a group of over 100 diseases characterized by abnormal cell 

growth, will impact a vast portion of the world population both directly and indirectly.1 For 

example, over the course of an American’s lifetime, it is estimated that one in two men and one 

in three women will develop cancer.1 The recently estimated five year age standardized 

prevalence of all cancers excluding non-melanoma skin cancers for the mid-2000s for the 

United States (U.S.), Italy, and France were as follows: U.S. - 1,655 per 100,000 for men and 

1,320 per 100, 000 for women; Italy - 1,405 per 100,000 for men and 1,233 per 100,000 for 

women; France - 1,271 per 100,000 for men and 1,094 per 100,000 for women.2 The higher 

reported five year age standardized prevalence in the U.S. is strongly associated with the higher 

cancer incidence rate in the U.S.  Higher incidence rates may be related to more cancer 

screening in the U.S. resulting in more diagnoses of cancer. As population age distributions in 

most industrialized countries continue to shift towards having a larger older population, the 

incidence and prevalence of cancer will likely grow.3 According to the Milken Institute, the 

incidence of cancer cases is expected to increase by more than 50% from 2003 to 2023.4 

One of the major side effects of cancer treatment as well as hematologic cancers is 

anemia. Anemia is characterized by a decrease in the number of hemoglobin (Hb) or red blood 

cells (RBCs), which are the cells that are designed to carry oxygen to areas that require oxygen 

for higher metabolic needs. Shortage of red blood cells results in less oxygen to the cells 

decreasing tissue metabolism. Definitions of anemia by levels of Hb are not universal, but 

according to the World Health Organization (WHO) anemia is a Hb <13.0 g/dL in men and 

<12.0 g/dL5 in women; and the National Cancer Institute (NCI) defines anemia as <14.0 g/dL 
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in men and <12.0 in women.6 Anemia is prevalent in 30%-90% of cancer patients.7 The 

incidence of anemia in patients with solid tumors and lymphomas may reach 60% and may be 

even as high as 70%-90% in patients receiving myelosuppresive chemotherapy and/or radiation 

therapy.8 As the incidence of anemia in patients with cancer receiving therapy are so high, some 

researchers suggest that chemotherapy-induced anemia (CIA), anemia induced by treatment of 

myelosuppresive chemotherapy,  should be treated as a disease in its own right rather than just 

as a condition.9 The incidence and severity of anemia depend on many factors such as the type 

and extent of the malignancy; the type, schedule, and intensity of cancer therapy; and patient 

age, gender, comorbid conditions, and pulmonary and cardiovascular function.10  

Anemia among cancer patients may be a growing problem due to recent National 

Coverage Decision (NCD) policy changes in 2007 that are more restrictive in erythropoiesis-

stimulating agent (ESA) use for certain populations for treatment of CIA. ESAs work by 

stimulating the bone marrow to produce red blood cells. Following the policy changes, there is 

some evidence of decreased use of ESAs, average Hb level decline prior to treatment initiation, 

and increased need for transfusions among cancer patients receiving treatment.11 Thus, there is 

likely to be an increase in the burden of anemia for cancer patients and potential need for 

assistance from caregivers. 

Anemia can have a profound impact on cancer patients and their caregivers, as well as 

the larger society. Commonly experienced symptoms of anemia are fatigue, tachycardia, 

cognitive impairments, shortness of breath, depression, dizziness, chest pain, weakness, loss of 

appetite, and headache.12 These symptoms often interfere with an individual’s ability to 

perform normal activities.10 Anemia may also exacerbate comorbid conditions such as cardiac 

and pulmonary disease. Fatigue from cancer treatment is considered to be one of the most 
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significant symptom concerns to patients, with an estimated prevalence ranging from 80% to 

90%.12 Fatigue may influence a patient’s decision to continue treatment, or the ability to 

tolerate diverse forms of therapy.13 Some studies support the idea that fatigue adversely 

impacts patient functional capacity, including the ability for self-care, to work and take care of 

one’s family, and decreases health-related quality of life (HRQoL).10, 12, 13 This fatigue, however, is 

not only caused by anemia, but by the metabolic changes induced by the treatments as well. 

Cancer patients, with CIA and suffering from fatigue, may need assistance to perform 

every day and necessary activities. Informal caregivers serve an important role in the care of 

cancer patients by providing assistance with both medical and non-medical needs.14-17 In one 

study of people aged 70 years or older in the U.S. (n=7,443), cancer patients receiving 

treatment received an average of 10 hours of informal caregiving per week (an incremental 

increase of 3.1 hours per week from those without cancer or not receiving treatment for a 

diagnosis of cancer).3 Previous research also estimates that between 51% and 63% of patients 

require a caregiver to help them get to the clinic.18-22 Caregivers of cancer patients are becoming 

necessary for a wider variety of assistance than they have in the past. Some estimates indicate that 

caregivers have become increasingly responsible for roughly 80% of tasks previously performed by 

health professionals such as management of side effects (e.g., fatigue) and late effects of treatment.23  

Providers of informal caregiving services experience both negative and positive impacts 

of caregiving. Negative impacts for the caregiver can include decreased mental and physical 

health, increased mortality, neglect of self-care activities, decreased social life, financial burden, 

and disruption or cessation of employment.24-52 Positive impacts can include personal satisfaction 

or feelings of worth, development of new skills and competencies, and improved family 

relationships.24-52  
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Few studies have looked at caregiver burden specifically associated with providing care to 

cancer patients with anemia or fatigue. While studies focused more generally on caregivers of 

patients with cancer or other diseases have identified the burden of informal caregiving more 

broadly, those studies looking specifically at caregivers of CIA patients have often simply 

discussed caregiver burden as the time spent for a clinic visit. According to one survey of 

patients with a history of chemotherapy (n=379), patient fatigue resulted in 65% of caregivers 

missing at least one day of work per month.53 In another study investigating the effect of anemia 

treatment on 9,920 cancer patients and 5,312 caregivers, the researchers found that caregiver time 

burden was 2.3 hours per anemia treatment clinic visit (approximately equal to the effect on 

patient time burden).54 This time burden estimate did not include additional caregiving activities 

beyond the treatment visit and almost all patients required some support from caregivers (e.g., 

transportation, meal preparation, errands, and family care).  

2. Purpose of the Study 

This study assessed the burden experienced by caregivers of patients with CIA in terms of 

time spent on caregiver activities, subjective and objective burden, and lost productivity and also 

identified what patient and caregiver characteristics/components most impacted intensity of 

caregiver involvement with patient needs.  Caregiver burden-related research does exist, but the 

research is primarily limited to a few types of disease states (e.g., Alzheimer’s), and notably little 

caregiver research, especially among those providing care for patients with chemotherapy-

induced anemia, is available for countries outside the U.S. Additionally, previous research 

typically quantified the burden with a score based on an instrument scale (e.g., measuring 

HRQoL or perceived emotional, social, or financial burden), but has not examined drivers or 

relative importance of clinical, demographic, and other characteristics on the burden. This study 
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focuses on each of these latter modifiers, thus supplying information to more specifically identify 

the predictors of variation in vulnerability of caregivers of cancer patients and indicate potential 

areas of need for targeted interventions and government policy efforts that would reduce burden 

of caregivers and healthcare professionals and promote benefits of caregiving as well.  

3. Need for Study at Multiple Levels of the Health Care System 

a. Need of Informal Caregiver Population 

The health and well-being of caregivers is largely overlooked by the healthcare system, 

employers, insurers, policy, and even the caregivers themselves as the focus revolves almost 

exclusively around the patient and the wider cancer cause (e.g., education, prevention, research, 

and funding).  However, it is essential not to ignore caregiver health, well-being, and needs as 

informal caregivers represent an important component of home care and are experiencing burden 

and risks to their own health as well as losses in the labor force.  

Due to improvements in medicine, technology, and standards of living, decreases in 

smoking rates, and other public health and environmental changes, the average life expectancy in 

the U.S. is almost 80 years.55 The longevity for those with disabilities has also increased. Cancer 

is a disease of aging, but the caretakers are aging as well. The number of people 65 years old and 

older is expected to rise at a faster pace than the total population. From 2010 to 2030, projections 

indicate an 18% increase of the total population compared to a 78% increase of the older 

population.56  Those older than 85 years (“oldest old”) will be the fastest growing segment.56 

However, from 2000 to 2030, the number of potential caregivers is only expected to increase by 

25% (rate of 0.8% per year).57 An obvious imbalance in the number of those needing care and 

the number of those available to provide care exists and is only expected to grow. Similar trends 

in ageing and availability of caregivers are likely in Europe as well.58 
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b. Need for Trained Health Care Professionals 

Within the U.S. health care system, a shortage of health care professionals exists in terms 

of generalist physicians, nurses, and paraprofessional health care workers.59, 60 The shortage of 

adequate numbers of health care professionals and limited health care system funds to pay for 

professional caretaking is creating an increasing need for informal caregivers. While Italy and 

France have some of the highest doctor per capita ratios, shortages exist by region in France 

(especially in the North)61 and in certain types of health care professionals in Italy (among 

nurses).62  

c.  Advancement of Knowledge Base 

Published literature exists on caregiver burden-related research. However, the research 

is primarily limited to a few types of disease states (e.g., Alzheimer’s) and is primarily U.S. 

based. While the burden of cancer is explored in some studies, published findings on the 

burden borne by a relatively invisible population of caregivers, those of cancer patients with 

CIA, is very scarce. Additionally, previous research typically quantified burden with a score 

based on an instrument scale, but notably has not examined drivers or the relative importance 

of clinical, demographic, and other characteristics on burden. As both patient and caregiver 

outcomes may be mediated by burden (a modifiable factor), research on predictors of burden 

are needed to identify points to target in designing supportive and effective interventions and 

policies. Some informal caregivers may be more vulnerable (e.g. those with competing 

demands, the elderly, females, certain racial or ethnic groups, and those with lower 

socioeconomic status), but previous research does not adequately explore characteristics of 

caregivers that may make them more susceptible to experiencing burden. 
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d. Advancement of Policy 

Limited policies and programs exist that comprehensively provide the support and 

protections needed for informal caregivers.  In general, the policies available are restricted in 

coverage in terms of amount or types of support offered, duration of support, and eligibility. The 

proposed study may help identify heretofore under measured caregiver needs and unique 

populations to target for more focused and effective programs and policies. 

4. Research Questions 

Within the confines of the data available, the research questions selected for this 

dissertation were designed to address the identified needs for informal caregivers, trained health 

care professionals, the knowledge base, and policy (pages 5-6). The research questions focus 

solely on aspects of burden and do not include potential mitigating factors or benefits due to the 

fact that the dataset did not assess these factors. Specifically, the research questions were 

intended to help identify factors in subjective and objective caregiver burden that would help 

improve the knowledge base in this topic and to aid health care professionals and policy makers 

better identify potentially vulnerable caregiver populations and their needs. Once identified, 

more appropriate health care, interventions, and policies could then be crafted. The focal 

research questions were the following: 

 Research Question 1: What are the primary factors that predict subjective caregiver 

burden among caregivers of patients with CIA?  

 Research Question 2: What are the primary factors that predict work productivity and 

activity impairment among caregivers of patients with CIA? 

 Research Question 3: What are the primary factors that predict objective caregiver 

burden in terms time spent on caregiver activities among caregivers of patients with CIA? 
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II. BACKGROUND AND REVIEW OF THE LITERATURE 

1. Informal Caregivers 

a. Caregiver Prevalence 

Informal caregiving in the U.S. represents an important component of home care. A 

survey conducted in 2009 by the National Alliance for Caregiving (NAC) among 1,005 family 

caregivers ages 18 years and older found that about 28.5% of respondents reported currently 

being a caregiver and 31.2% of households reported that at least one person served as an unpaid 

family caregiver in the past year.42 Based on these responses, the NAC estimated that 36.5 

million households have a caregiver present and 65.7 million people in the U.S. have served as 

unpaid family caregivers to an adult or a child.42 The care of children in the NAC survey referred 

to children with special needs and did not include routine childcare. Informal caregivers are 

particularly essential in enabling the U.S. to take care of those with long-term care needs. Data 

indicated they provided an estimated 90% of the long-term care provided at home according to a 

taskforce of the International Longevity Center-U.S.A. (ILC-USA) and the Schmieding Center 

for Senior Health and Education (SCSHE), and in doing so caregivers provided a significant cost 

savings to the U.S. health care system and insurance companies.63 The total cost savings 

provided by the unpaid services of informal caregivers was valued at approximately $375 billion 

in 2007.39 This figure, however, does not represent the wages lost due to caregiving and the 

burden that places on the U.S. economy. 

National caregiver prevalence statistics are not published for Italy or France. However, a 

recent study quantified the burden of caregiving for patients with cancer in Europe. Out of the 

five countries covered in the survey, France represented the greatest proportion (26.1%; 

n=27,368) of family caregivers surveyed and Italy occupied the third spot (13.1%; n=13,329) of 
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caregivers surveyed.64 Caregiver prevalence rates were not calculated and the study included 

only caregivers caring for a relative, but did not assess whether this was paid or not.  Another 

study conducted among French care recipients who lived at home, were aged 60 and over, had 

severe disability and needed help with activities of daily living, found that more than one-third of 

care recipients were receiving informal unpaid care.65 

b. Caregiver Demographics 

U.S. 

In the U.S., the 2009 NAC survey (n=1,480) reported that the typical informal unpaid 

caregiver was female (66%), married (58%), an average of 48 years old, had been a caregiver for 

an average of 4.6 years, spent an average of 20.4 hours a week providing care, and took care of a 

relative (86%) who was 50 years of age or older (70%).42  The majority of caregivers responding 

to the survey were White (72%), followed by African-American (13%), and Hispanic and Asian-

American (2% each).42 This survey population breakdown was similar to that listed by the U.S. 

Census Bureau in 2013 for Whites (77.7% ) and African Americans ( 13.2%).66  Hispanics and 

Asian-Americans were underrepresented in the survey compared to the 2013 U.S. Census Bureau 

data (17.1% and 5.3%, respectively). A good portion of caregivers had multiple people they 

provide care for with more than 34% reporting taking care of two or more people and 37% 

reporting having children or grandchildren under the age of 18 in the household.42 Demographic 

data showed that 43%  have completed college, although 29% had a high school education or 

less.42 The breakdown in household income was 58% with more than $50,000 and 42% with less 

than $50,000 and a median of $54,650.42 For reference, the median household income in 2009 in 

the U.S. was $50,046 according to the U.S. Census Bureau, so the sample in this survey was 
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slightly better off financially than the rest of the country. The majority of caregivers in the 

survey were currently employed (57%) and only 15% were retired.42  

A 2005 study on the economic burden of informal caregivers of lung and colorectal 

cancer patients found that caregivers were primarily female (75.8%) and married (76.7%). Half 

of informal caregivers surveyed were employed and the annual household income was $39,554. 

Informal cancer caregivers may be more likely to be employed than the larger non-cancer 

specific caregiver population. For reference, the median household income in 2005 in the U.S. 

was $47,084 according to the U.S. Census Bureau, so the sample in this survey was worse off 

financially compared to both the rest of the country and to the larger non-cancer specific 

informal caregiver population. Informal caregivers aged 65 years or older comprised 42.1% of 

the population surveyed. In terms of education, 40.2% of informal caregivers reported some 

college and 23.6% reported college or more. Caregivers of cancer patients may have achieved 

less education than those of the larger non-cancer specific informal caregiver population. 

Europe 

Caregiver demographic information for Italy and France at a national level are scarce. A 

study based on the 2010 and 2011 European Union National Health and Wellness Survey 

(NHWS) on family caregivers of patients with cancer and the general population found that 

caregivers of patients with cancer in France, Italy, Germany, Spain, and the United Kingdom 

(n=1,713) were, on average, 46.3 years old and primarily female (58.7%).64 Additionally, the 

majority of family caregivers had an education of some college or less (67.7%) and had a low (< 

€20k or <$26.4k) to medium income (€20k to < €40k or $26.4k to <$52.8k) (72.6%). Caregivers 

were also primarily married or living with a partner (68.5%) and employed full-time, part-time, 

or self-employed (57.5%).64 The cancer family caregivers and the comparison group of 
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individuals not providing care were fairly similar in demographics except for caregivers being 

slightly less likely to be employed and slightly more likely to report receiving higher education 

than those not providing care. 

Certain types of informal caregivers, however, may be more vulnerable to experiencing 

greater negative impacts or in more need of support. Some potential types of informal caregivers 

who may be more vulnerable are those with competing demands, those who are older in age, 

females, certain racial or ethnic groups (potentially due to cultural differences in coping 

response, support systems, and beliefs about disease, death and role as a caregiver), and those 

with lower socioeconomic status. There is a need to help highlight or identify potentially 

vulnerable or needy populations and suggest relevant types of assistance.   

i. Competing Demands 

Caregivers with competing demands are more likely to need more support and express 

more burden. Competing demands may be in the form of care for additional individuals, work, 

and/or education. Some informal caregivers may care for more than one individual. The 2009 

NAC survey found that 34% of informal unpaid caregivers took care of two or more people and 

37%  reported having children or grandchildren under the age of 18 in the household.42 The 

greater number of individuals that one must care for, the more the resources (time, financial, 

physical, emotional) of the caregiver are stretched. 

Employment while simultaneously providing informal care may also be a relevant issue 

as the NAC survey also found that the majority of caregivers in the survey were currently 

employed (57%) and only 15% were retired.42  In a 2011 Gallup Healthways Wellbeing survey 

of those providing informal care, 24% reported that caring for an aging family member, relative, 

or friend had an impact on their work performance, and that providing care prevented them from 
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working more hours.67 Informal caregivers also reported missing an average of 6.6 workdays per 

year with 30% reporting missing six or more days in the past year.67 For comparison, in the 2007 

National Health Interview Survey (NHIS), U.S. adults who had worked in the past week missed 

4.0 days of work on average during the 12 months preceding the interview.68  Caregiving has 

also been shown to reduce work productivity by 18.5% and increase the likelihood of leaving the 

workplace.69  

Pursuit of education in combination with caregiving may impact some informal 

caregivers, particularly younger caregivers, as these caregivers often experience disruptions to 

their education. In a survey of young informal caregivers, some reported that caregiving made 

them miss a school or after-school activity (20%), kept them from doing school work (15%), or 

made them miss homework (8%).70 More severe potential impacts of caregiving on students are 

putting school on hold or dropping out entirely. Such disruptions in education can impact future 

career opportunities and earnings. Individuals with competing demands may require more 

interventions and policies to address the strain of caregiving. 

ii. Age 

Elderly informal caregivers may represent a vulnerable population. Although the overall 

average age of informal caregivers in the U.S. is 48 years,42 many of  those caring for someone 

aged 65 or older are older themselves (average age 63 years) and one third of these caregivers 

report their own health as only fair to poor.71 Since the risk of developing cancer increases with 

age and some caregivers are likely spouses of similar age, spousal caregivers of patients with 

cancer may be older than the population average. As discussed earlier, the increase in elderly 

individuals needing care is predicted to greatly outpace the number of individuals able to act as 

informal caregivers (78% increase in those aged 65 years and older versus 25% number of 
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potential caregivers by 2030).56,57 Simultaneously, the incidence of cancer cases is expected to 

increase by more than 50% from 2003 to 2023.4 

As many of the older informal caregivers will also be taking care of older cancer 

patients, they may have additional challenges to care not readily apparent due to the patient’s 

age. For instance, certain patient populations, such as those older than 65 years of age, may 

experience more severe anemia related symptoms at higher Hb levels than expected by common 

anemia toxicity scales.9 One of the more commonly used anemia toxicity scales from the NCI is 

shown in Table 1 on page 13. Caregivers of these type of patients may require more support 

than expected if patient anemia severity is based on these toxicity scales. 

Table 1. Anemia Toxicity Scale (Hb level in g/Dl)                  

(Adapted from Groopman and Itri, 199910) 

Grade Severity NCI Scale 

0 None Normal Limits* 

1 Mild 10.0-Normal 

2 Moderate 8.0-10.0 

3 Severe 6.5-7.9 

4 Life-threatening <6.5 

As the caregiver grows older, the number of hours dedicated to caregiving also tends to 

increase.72 Older adults in caregiver roles may be particularly vulnerable because caregiving 

demands may strain their physical and emotional abilities with consequences on their own 

health. This strain may negatively impact their immune response systems and the stress 

associated with providing care can further aggravate existing chronic health conditions.73 Older 

caregivers may also be at increased risk for unintentional injuries such as falls, cuts, scrapes and 

bruises.74 Thus, elderly caregivers also need careful consideration in future interventions and 

policies. 
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iii. Gender 

The role of informal caregiver often falls to women. The 2009 NAC survey reported that 

the typical informal caregiver in the U.S. is female (66%).42 This trend is also shown in Europe 

in the 2010 and 2011 European Union NHWS on caregivers of patients with cancer which found 

that caregivers of patients with cancer are primarily female (58.7%).64 These women may also be 

employed and simultaneously caring for their children. This situation puts an incredible amount 

of pressure on women who “anchor”75 the home care system and may not be sustainable for a 

prolonged time. Females are more likely than males to have their status as an informal caregiver 

impact their employment  in terms of having to make alternate work arrangements such as taking 

a less demanding job (16% females vs. 6% males), ending employment entirely (12% females 

vs. 3% males), and losing job related benefits (7% females vs. males 3%).42  Female informal 

caregivers may also end up handling the most difficult caregiving tasks such as bathing, toileting, 

and dressing compared to their male counterparts (36% females vs. 24% males).42  Additionally, 

some study findings suggest that women took on more caregiving tasks, reported more care 

recipient problems, and experienced more distress due to caregiving than male caregivers.76, 77 

Female informal caregivers may represent an important subpopulation of caregivers to target 

future interventions and policies to. 

iv. Race/Ethnicity 

Levels of participation as a caregiver and experiences of caregiver burden also vary 

among different racial/ethnic groups. Data suggested that ethnic minority caregivers provided 

more care than their White counterparts and reported worse physical health than White 

caregivers.78 Yet, some studies have found that African American caregivers reported 

experiencing less stress and depression and perceiving greater benefits from caregiving than 
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White caregivers.79, 80 However, Hispanic and Asian American caregivers, in comparison to 

White caregivers, exhibited more depression.80 Better understanding of the impact of 

race/ethnicity on caregiver experience can help improve shaping of future interventions.  

v. Socioeconomic Status 

Socioeconomic status also influences the likelihood of being a caregiver and the 

perception of caregiver burden. Those with lower incomes and education are more likely to be an 

informal caregiver. In the 2011 Gallup Healthways Wellbeing survey, 21% of Americans with an 

annual income of less than $36,000 reported being a caregiver compared with 15% of high-

income ($90,000 or more per year) households and those with a high school education or less 

(20%) were more likely to act as an informal caregiver than those with a higher education (15% 

college graduate and 16% postgraduates).67 Another study looked at the physical strain of 

caregiving and found that caregivers who were more likely to rate physical strain of caregiving 

as high also had lower incomes (19% vs. 11% of those with an annual income of $50,000 or 

more) and a higher level of burden (31% vs. 9% of those with moderate level of burden and 5% 

of those with a low level).42 Those caregivers with lower socioeconomic status may also be in 

more need of interventions and policies to ease the burden of providing care. 

c.  Caregiver Roles 

In the 2009 NAC survey, the majority of caregivers reported assisting the caregiving 

recipient with at least one ADL (56%) and 4.4 out of seven IADLs.42 The U.S. Department of 

Health and Human Services’ (DHHS) National Long Term Care Survey and Informal Caregivers 

Survey81 found that caregivers commonly assisted with IADLs such as household management, 

bill paying, shopping and meal preparation, chores, and repairs. Other caregiving activities may 

include the transport of the care recipient to the physician, provision of information on the 
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patient’s medical history, helping make decisions about the patient’s care, and administration of 

medications. Some caregivers may provide more intensive assistance such as helping a 

caregiving recipient with ADLs such as bathing, eating, dressing, and toileting. Providing such 

extensive assistance, especially for those with competing demands of employment or child care, 

has an impact on the health and well-being of the caregiver as well as accounting for significant 

costs to families and society.  

2. Burden 

a. Informal Caregivers 

As noted, informal caregivers often experience both negative and positive consequences. 

Negative impacts for the caregiver can include decreased mental and physical health, increased 

mortality, neglect of self-care activities, decreased social life, financial burden, and disruption or 

cessation of employment.24-52 Positive impacts could include personal satisfaction or feelings of 

worth, development of new skills and competencies, and improved family relationships.43, 82-85 

i. Perceptions of Health  

Caregiving exacts a tremendous toll on informal caregivers’ health. Initial 2009 NAC 

survey results suggested that poorer self-reported health was not an issue for adult informal 

caregivers with most caregivers reporting that they feel their health is “excellent or very good” 

(57%) and only 17% reporting their health as “fair or poor.”  This 17% rate was still higher than 

that of the U.S adult population (13% of who described their health as “fair or poor” in the 2011 

NHIS).50 Additionally, the impact on health may not be felt until the caregiver has been 

providing care for a while. Results of the 2009 NAC survey suggested that the longer an 

informal caregiver has been providing care, the more likely she or he is to report “fair or poor” 

health. In response to the survey, 17% of informal caregivers indicated that they felt their health 
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had gotten worse as a result of caregiving and those who had been providing care for five years 

or more were nearly twice as likely as shorter-term informal caregivers to report this decline 

(24% vs. 14%).42 These results are not adjusted for age and simply represented the percentage of 

all informal caregivers over the age of 18 taking the survey. Other groups of informal caregivers 

who were more likely to report worsening health include caregivers who had high caregiving 

burden (28% vs. 12% for medium to low burden), were co-residents (28% vs. 13%), were 

women (20% vs.12% men), and provided 21 or more hours of care per week (29% vs. 13% 

caring 0 to 20 hours).42 These groups may be more vulnerable and require special attention in 

intervention programs and policies. 

ii. Mental/Emotional Health  

Informal caregiving has been associated with deleterious effects on mental and emotional 

health, with caregivers displaying increased levels of depression and anxiety, as well as higher 

use of psychoactive medications.24, 26-29, 31, 32, 34, 35, 40, 44, 45, 47-49, 86, 87 In the 2009 NAC survey, 

about a third considered their caregiving situation to be emotionally stressful (31% rating their 

stress as four to five on a five-point scale).42 Co-residence, higher burden of care, sacrificing 

time with friends and family in favor of providing caregiving services, and being a woman were 

factors related to feeling higher stress.42  

iii. Physical Health  

Other negative health effects can include compromised immune function, elevated blood 

pressure, back pain, and even increased mortality.36, 38, 41, 43, 46, 47, 87 These studies suggested a 

strong link between mental/emotional health components such as stress for caregivers and their 

physical health. One study of older spousal caregivers found that those who reported caregiver 

stress had a 63% higher mortality rate than non-caregivers of the same age.46 Caregivers may 
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also avoid getting or be unable to make time to get routine care for their own health. This decline 

in important self-care may cause a caregiver to have an impaired ability to recover from an 

illness.42 The caregiver, impacted by physical and mental health effects of caregiving and a 

decline in self-care, may develop chronic health problems.88 Over half (53%) of caregivers 

indicated that their decline in health compromised their ability to provide care.36 When the 

caregiver’s health declines enough, the care recipient is often institutionalized further stressing 

the caregiver and the medical system. 

iv. Financial  

Caregivers often experience negative financial impacts as they spend their personal 

resources to care for the care recipient. The American Association of Retired Persons (AARP) 

estimated that caregivers out-of-pocket costs expenses for caring for someone who was age 50 or 

older averaged $5,531 in 2007 in the U.S.39 Despite this not insignificant out-of-pocket expense, 

only 15% of caregivers in the 2009 NAC survey reported feeling a strong financial hardship as a 

result of caring for their loved one. However, financial hardship prevalence was not equally 

distributed among the population.  Caregivers who reported financial hardship were more likely 

caring for their own child (37% vs. 11% of those caring for some other family member or 

friend), in households with less than $50,000 in income (21% vs. 10% in higher income 

households), and experiencing high caregiver burden (23% vs. 10% of low burden caregivers).42 

In one older study estimating the 1993 costs of informal caregiving for elderly patients with 

cancer, the researchers reported an additional average yearly cost of $1,200 per patient and just 

over $1 billion nationally in the U.S.3 The average hourly wage in the U.S. in January 2014 was 

$24.21 according to the U.S. Bureau of Labor Statistics.25 Using similar calculations to the older 

study, the additional average yearly cost of informal caregiver assistance for elderly patients with 
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cancer receiving treatment is estimated at $3,903 per patient and close to $4 billion nationally in 

the U.S. in 2014. Due to the lack of published literature specifically on costs for caregivers of 

patients with CIA, these calculations for cost focus on the wider population of caregivers for all 

cancer patients in the U.S. As the population of caregivers of patients with CIA is only a portion 

of this wider population, the actual costs for patients on a national level are likely smaller than 

the estimates reported.    

v. Employment  

Employed caregivers are faced with a difficult challenge to meet both work and 

caregiving commitments. Often, caregiving commitments necessitate the caregiver using 

vacation or leave time, reducing hours, or quitting his or her job.30, 51, 89 According to the 2009 

NAC survey 73% were employed at some time when they were caregiving and among those 

employed, 66%  have gone in late, left early, or taken time off during the day to deal with 

caregiving issues.42 One in five also took a leave of absence at some point while they were 

caregiving.42 Some caregivers for someone age 50 and older reduced their work hours or quit 

their job in 2007 (about 37%).39 In the Gallup Healthways Wellbeing Survey in 2011, caregivers 

reported missing an average of 6.6 workdays per year. However, one report indicated that 17% 

of full-time workers missed 126 million workdays each year.33 Of those providing care, 24% said 

caring for an aging family member, relative, or friend had an impact on their work performance, 

and it kept them from working more hours.52 When caregivers have to cut back on work hours or 

quit their job, they may potentially lose income or their health insurance and reduce their 

retirement savings and Social Security benefits,39 all of which potentially negatively impact their 

quality of life. 
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vi. Positives 

While caregivers may experience many caregiving challenges, most undertake the 

caregiving role willingly and may find personal fulfillment and other benefits in performing this 

role.43, 82-85 Caregivers reported positive outcomes such as feeling important, learning new skills, 

and feeling that they are contributing something to someone else’s life. The perceived benefits 

may include satisfaction from helping a family member, development of new skills and 

competencies, and improved family relationships.82 Finding positive aspects about caregiving 

may help offer some protection against potential physical and mental health impacts. In the 

Canadian Study of Health and Aging, 73% of caregivers could identify at least one specific 

positive aspect of caregiving and 6.9% could identify more than one positive aspect.85 More 

importantly, positive feelings about caring were significantly associated with better health 

(Center for Epidemiologic Studies Depression Scale (CES-D) and self-assessed health) and 

burden outcomes.85  

b. Healthcare System and Workforce 

The health care system in the U.S. is increasingly feeling the burden of dealing with 

rising chronic diseases such as cancer. The U.S. health care system faces a shortage of health 

care professionals in terms of generalist physicians, nurses, and paraprofessional health care 

workers. The number of generalist physicians per capita is considerably lower than other 

industrialized countries and by 2025 it is estimated that there will be a 27% shortage in generalist 

physicians.90 The elderly patients over 65 years of age (those with more chronic disease and 

disability) seek care from generalists at twice the rate of people under age 65.91 Similarly, a 

shortage of registered nurses (RNs) of 500,000 is expected in 2025.59  The same sort of 

workforce shortage is also expected for pharmacists, community health workers, and public 
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health workers. Since the 1960’s, the U.S. has been moving away from institutionalization and 

federal government responsibility and towards placing the care for individuals within the 

community.75 This trend and efforts to contain health care costs with shorter hospital stays and 

quicker discharge of patients with involved care needs and long-term care, combined with the 

shortage of adequate numbers of health care professionals has driven an increased need for 

informal caregivers. In 1999, the Supreme Court’s Olmstead decision further promoted this trend 

by mandating that states provide care for the elderly and individuals with disabilities in the least 

restrictive environment possible.92 However, since this mandate only requires implementation to 

the extent feasible, the actual impact of the Olmstead decision may be negligible. The combined 

pressure from the health care system and the courts may have further increased the demand for 

informal caregivers.75 

The burden on the health care system is also growing in European nations as well. One of 

the outcomes of this burden may be that, like the U.S., European Union countries have 

increasingly moved from public provision of elderly care to informal care.93 In Italy, widespread 

institutional fragmentation of the health care system and long-term care system exists.94 The 

funding, governance, and management responsibilities related to elder care are divided among 

local and regional authorities. However, these local and regional authorities are inconsistent in 

the organization and delivery of services.95 A shortage of health care services is also an issue for 

elderly patients. The current health care services in Italy are not adequate to manage the complex 

needs of elderly patients.96 Additionally, Italy is facing a shortage of nurses.62 Since the health 

care system in Italy is not adequately staffed or structured to fully provide necessary care to 

elders and those with chronic diseases, the existing health system is further overburdened and 

informal caregivers end up taking up the slack. In France, while the health care system is more 
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organized and universal health care is available, the country is also facing a shortage in health 

care professionals in certain regions, primarily in the North.61 Additionally, the French health 

insurance system has encountered large deficits over the past 20 years.97 The unstable financial 

situation of the French healthcare system may also contribute to a larger demand on the 

community and informal caregivers to provide needed care as care previously provided by 

healthcare providers may now fall to the community or informal caregivers and there may be 

fewer resources and supports available to informal caregivers. The French institutional 

framework has also experiences a shift to more closely involve informal caregivers in the care of 

cancer patients (March 2002 law on patient’s rights and quality in the health system, ministerial 

decree on nursing skills, guidelines of the French National Authority for Health guidelines, and 

national cancer programs since 2003).98 This changing institutional framework places more 

pressure for informal caregiver involvement in care. While this involvement may be beneficial 

for patients and the health care system, inadequate resources and supports may create greater 

burden and negative impacts for caregivers. 

c.  Society 

Specific information is not available regarding the societal burden of caregivers of cancer 

patients with CIA. However, some research does exist in regards to caregivers of patients with 

cancer or other chronic diseases. The societal burden of cancer is high in terms of morbidity, 

mortality, worker productivity, and economic costs. According to the Milken Institute, from 

2003 to 2023, the incidence of cancer is expected to increase by more than 50% from 2003 to 

2023.4 Currently, cancer is the second most common cause of death in the U.S. and accounts for 

nearly one out of every four deaths.99 The National Institutes of Health (NIH) estimated the 2009 

overall annual costs of cancer were $216.6 billion, with direct medical costs (total of all health 
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expenditures) making up $86.6 billion and indirect mortality costs (cost of lost productivity due 

to premature death) making up $130 billion.99 This translates into 2014 U.S. dollar values as 

$239 billion overall annual cost of cancer with $95.6 billion due to direct medical costs and 

$143.5 billion in indirect mortality costs. Worker productivity suffers under the high prevalence 

of chronic diseases, such as cancer. The estimates of productivity loss focus on patients with 

increased missed workdays (absenteeism) and reduced effectiveness at work due to illness 

(presenteeism). The absenteeism and presenteeism of caregivers should also be calculated into 

this cost. The lost economic output associated with absenteeism and presenteeism among 

workers with chronic disease or working caregivers of individuals with chronic disease is 

estimated at approximately $1 trillion.100 The Gallup Healthways Wellbeing Survey of 2011 

found that absenteeism among caregivers costs the U.S. economy an estimated $25.2 billion in 

lost productivity (based on the average number of work days missed per working caregiver, 

assuming $200 in lost productivity per day.)52  This translates into $26.5 billion in lost 

productivity in 2014 U.S. dollars. Caregiving has been shown to reduce work productivity by 

18.5%.69 A more comprehensive analysis of the cost of informal caregiving based on a Metlife 

survey of working caregivers in 2010 estimated that the annual cost to U.S. business for lost 

productivity was $17.1 to $33 billion (in 2014 U.S. dollars: $18.6 to $35.8 billion). This overall 

cost estimate included absenteeism ($5.1 billion), shifts from full-time to part-time work ($4.8 

billion), replacing employees ($6.6 billion), and workday adjustments ($6.3 billion)101 (in 2014 

U.S. dollars: $5.5 billion, $5.2 billion, $7.2 billion, and $6.8 billion, respectively). These and 

other studies point to the high economic value of informal care. 

Cancer in Europe is similarly a significant issue on a societal level as it is in the U.S. In 

Europe, cancer is the second greatest cause of death and sickness.102 Estimates in 2005 indicated 
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that over 17 million disability-adjusted life-years were lost because of cancer in the WHO 

European region.102 To date, there are few systematic cost-of-illness studies to assess the 

economic impact of cancer or CIA. One recent study looking at 2009 data from the Survey of 

Health and Ageing and Retirement in Europe found that the total economic burden of cancer in 

Italy was €16,344 million; of which €6,744 million was due to healthcare costs, €4,109 million 

due to productivity losses, and €5,491 million due to informal care costs.103 Similarly, the total 

economic burden of cancer in France was €16,438 million; of which €6,606 million was due to 

healthcare costs, €7,289 million due to productivity losses, and €2,543 million due to informal 

care costs.103 

3. Current Policies Related to Informal Caregiver Support 

Programs and policies related to informal caregiver support in the U.S., France, and Italy 

at national and or local level, in general, show that the policies and programs are limited in 

coverage in terms of amount or types of support offered and eligibility. The programs and 

policies fail to comprehensively provide the support and protections informal caregivers need. 

a. United States  

i. Federal  

A few federal level policies and programs exist in the U.S. related to informal caregiver 

support (see Table 3 on page 36).  The existing policies and programs are related to tax credits or 

benefits, unpaid leave, long-term care, other caregiver supports, and anti-employment 

discrimination.  
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Tax Credit/Benefit  

A tax credit for working caregivers in the U.S. is available and is called the Dependent 

Care Tax credit. This non-refundable credit is available to lower income working tax payers who 

co-reside with the care recipient and provide at least 50% of a dependent’s support. The care 

recipient must be a dependent child age 12 or younger of a spouse or other dependent individual 

who is physically or mentally incapable of self-care. The credit for qualified expenses or 

dependent care benefits is limited to up to $5,000 if married and filing taxes jointly or $2,500 if 

married and filing separately. However, caregivers who are unemployed or are out of the labor 

force are not eligible. Another potential tax benefit is the Medical Expenses Tax Deduction. This 

deduction is eligible to the tax payer if the tax payer, either the caregiver or the care recipient, 

has unreimbursed medical expenses that exceed 10% of his or her adjusted gross income. 

Unpaid Leave 

Federal laws also exist regarding unpaid leave. All private companies with 50 or more 

employees must grant their employees up to 12 weeks unpaid leave per year on an intermittent 

basis or in the form of a reduced work schedule. In order to be eligible the employee must be on 

leave to care for a serious illness in a spouse or a child. Additionally, employees with 12 months 

of service working for employers with more than 50 employees can take 12 weeks of Family and 

Medical Leave per year in the form of a reduced leave schedule for the birth or adoption of a 

child, to care for a spouse, child or parent with a serious health condition or if the employee 

him/herself has a serious health condition. The employer is restricted from refusing the employee 

the option to take this leave. The employee has the right to revert to full-time after taking this 

leave or reduced schedule.  
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Long-Term Care  

The largest out-of-pocket expenditure risk for the elderly is long-term care, but only 10–

15% of the elderly population is covered by private long term care insurance.104 The U.S. is one 

of the very few developed countries where the only public long term care coverage is provided 

through a safety-net program (Medicaid). Medicaid, a social health insurance program funded by 

the federal and state governments, is intended to assist people with the lowest incomes to pay for 

medical expenses. Currently, Medicaid provides the primary public funding for long-term care, 

while individual contributions and out-of-pocket payments cover the largest total payment for 

long-term care. The states are required to offer benefits such as institutional nursing facility 

services and home health care services for individuals who are entitled to nursing facility 

services. However, the majority of services offered are at the discretion of the states. Eligibility 

requirements for Medicaid are based on income and personal assets and vary by state. In order to 

receive Medicaid coverage for long-term care services, certain financial conditions must be met. 

Generally, Medicaid coverage participants will first have to “spend down” or exhaust personal 

resources in order to be eligible.  

More recently, policy efforts have been made to increase long-term care coverage. In the 

Affordable Care Act of 2010, the U.S. Congress established the Community Living Assistance 

Services and Supports (CLASS) Act, which would have created a public program for long-term 

care insurance.104 However, the CLASS Act was repealed in January 2013. Those needing long-

term care and either not able to afford or not eligible to receive services may need to rely on 

informal caregivers to provide these services.  
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Federal Programs  

A few federal policies created programs that may provide some funding for education, 

training, respite or other caregiver support services. Some of these programs are the Older 

Americans Act’s National Family Caregiver Support Program (NFCSP) of 2000, Medicaid’s 

home and community-based care program, the Program of All-Inclusive Care for the Elderly 

(PACE), the Medicare program through the hospice benefit, and the Department of Veterans 

Affairs caregiver assistance pilot program.105  However, many of these programs limit who is 

eligible (e.g., Medicare patients or veterans) or are dependent on the state to request and receive 

federal funding.  

Employment Discrimination  

Caregivers may experience “family responsibilities discrimination” (FRD) in which a 

worker experiences discrimination and unfair treatment due to caregiving responsibilities.51 FRD 

can include denial of leave and retaliation for taking leave such as assigning inconvenient or long 

hours or employment termination. Some limited protections exist against FRD for employed 

caregivers under federal employment laws (Family and Medical Leave Act, Americans with 

Disabilities Act, the Rehabilitation Act of 1973, Employee Retirement Income Security Act of 

1974, Title VII of the Civil Rights Act, and Age Discrimination in Employment Act of 1967).51 

These policies generally have vague wording that do not expressly prohibit FRD and may only 

offer limited protections to only certain types of employees (e.g., those employed for at least a 

year).   
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ii. States  

Some state level programs and legislation exist in the U.S. related to informal caregiver 

support.  Programs and legislation are not implemented universally across all states. Some of the 

existing programs and legislation in some states include the Family Caregiver Support Program, 

the Home Care Program for Elders, the Statewide Alzheimer’s Respite Care Program, the 

Personal Care Assistance State-Funded Pilot Program, and the Grandparent and Other Relative 

Caregiver Support Program, Medicaid Waiver/In-Home Care, Lifespan Respite Care Network, 

Home and Community Based Alternatives, and State-Specific Legislation.106 See Appendix A 

for more details on state level programs and legislation available in Connecticut, Oregon, and 

Utah. Table 2 also provides a brief summary of services available in Connecticut, Oregon, and 

Utah (states with a study site location). 

Table 2: Summary of Services for Caregivers in Selected U.S. States 

 Connecticut Oregon Utah 

Family Caregiver Support Program Y Y Y 

Home Care Program for Elders Y N N 

Statewide Alzheimer’s Respite Care Program Y N N 

Personal Care Assistance State-Funded Pilot Program Y N N 

Grandparent and Other Relative Caregiver Support 

Programs 

Y Y Y 

Medicaid Waiver/In-Home Care  N Y Y 

Lifespan Respite Care Network N Y  

Home and Community Based Alternatives N N Y 

State-Specific Legislation Y N N 

 

b. France 

A few programs and policies exist in France related to informal caregiver support (see 

Table 3 on page 36).  The existing programs and policies are related to tax credits or benefits, 
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paid and unpaid leave, allowance to disabled dependents, long-term care, and other caregiver 

supports.  

Income Tax Deductions  

For dependent individuals, tax measures include an income tax reduction (up to €10000 

annually) in recognition of the costs incurred to hire an individual to support them with eligible 

IADL or ADL activities.95 In addition, individuals above the age of 70 who hire an individual to 

support them with either IADL or ADL activities are exempted from paying compulsory 

employer-contributions. Furthermore, an income tax reduction (up to €2,500 annually) is 

provided to individuals living in institutions in recognition of eligible expenses they incurred in 

association with their dependency in an institution.95 As the average cost per resident in a nursing 

home in France is €2,200 per month107 (€26,400 annually), the annual income tax reduction is 

insufficient to compensate individuals for institutional costs.  

Caregiver Credit:  

Although not directly benefiting informal caregivers of adults, the caregiver credit in 

France does potentially aid those caregivers with the competing demand of child care. Three 

different forms of caregiver credits exist. In the first form of credit a parent providing care for a 

child younger than age 16 for at least nine years may receive up to two years of coverage, 

regardless of whether he or she left the workforce or not during that period. The second form of 

credit allows for a parent caring for a child younger than age three below a certain threshold 

(€17,600 euros for the first child and more for subsequent children) to receive a credit as if he or 

she had received the minimum wage during that period. These credits are calculated upon 

retirement to determine the individual’s old age benefit. Finally, the third from of credit is for a 

parent who has raised three or more children for at least nine years before the children reach the 
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age of 16. The caregiver receives a 10% increase in his or her old-age benefit at retirement.108 

Informal caregivers of adult cancer patients who also take care of eligible children, may have a 

slight reduction in overall financial burden of caregiving in the form of retirement benefit credits. 

Paid Leave 

As of March 2010, working individuals may take family solidarity leave for 

compensation for up to three months with one renewal with job guarantee. Eligible individuals 

must be employed and provide care for a first degree family member or co-resident who is 

terminally ill. The employee must make a claim two weeks prior to the leave and the employer 

cannot deny the leave. A daily compensation is paid to the caregiver for up to 21 days.95 The 

details of the compensation distribution are not clear in the English language explanations of the 

family solidarity leave policy. From the eligibility wording, it sounds as if an eligible caregiver 

receives only a limited compensation (up to 21 days) and then the leave is granted but unpaid for 

up to another 2 months and a week.  The leave may also take the form of reduced hours with 

employer approval. 

Unpaid Leave (Congé de soutien familial)  

A policy also exists for unpaid family support leave for up to three months with one 

renewal. Individuals taking the unpaid leave are provided a job guarantee when they return from 

unpaid leave. Eligible individuals must be employed and care for a dependent relative (until 

fourth degree family member) that is a co-resident. The employee must have at least two years of 

experience and the care recipient needs to have a permanent disability (80% autonomy loss). 

Employees may also make flexible work arrangements or reduced working hours upon 

agreement with the employer.95  
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Allowance to Disabled Dependent (Allocation Personnalisée d’Autonomie) 

A cash allowance may be provided to the care recipient for arranging help with ADL 

restrictions. This allowance can be paid to a family caregiver, but not to a spouse or partner as 

he/she is legally required to provide care without payment. These Compensatory Allocation For 

Third Person Benefits (ACTP) directed towards the payment of the family caregiver require that 

the caregiver be 60 years or older and have residency in France. The relative must be employed 

as a caregiver through a formal contract and provide a certain number of hours of care per week. 

Holidays rights are also included in the conditions of employment. The amount of the allowance 

is dependent on level of disability and income and a co-payment is required for the care 

recipient. Allowance payments range from €529.56 to €1,235.65 per month.95 As of January 

2006, those with a monthly income of €658.4 are not obliged to contribute to Allocation 

Personnalisée d’Autonomie costs, those with a monthly income higher than €2,622.34 are 

required to contribute 90% of the costs, and those with monthly incomes between the two 

contribute to costs progressively.109  

Eligible recipients are elderly persons whose health and well-being require follow-up and 

people who need help to perform ADLs. The degree of dependence of elderly people in France is 

determined by the AGGIR scale (Autonomie Gérontologique - Groupes Iso-Ressources). This 

scale is based on the degree of difficulty experienced when performing ADLs. There are six 

degrees of dependency according to the scale: GIR1 (very dependent) to GIR6 (not dependent). 

Only individuals falling in the categories GIR1 to GIR4 receive the allowance.110 Additionally, a 

means-test for the benefit which includes the resources of the recipient, the family, and heirs may 

further limit eligibility.  
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Cash benefits are provided within a care package determined by health professionals 

rather than the care recipient. Thus, cash benefits are rarely used to pay family caregivers. In 

2003, although 75% of allowance beneficiaries received care from a family member, only about 

10% of informal caregivers were paid through the allowance.95  

Long Term Care  

France has one of the leading markets in terms of the share of its population covered by 

private long-term care insurance (15% in 2010).95  In 2007, about 6.7% of the population over 

the age of 65 were recipients of long-term care in an institution while about 6.5% received care 

at home.95 Support for the provision of home or institution-based long-term care, especially for 

ADL support services, is mainly provided through the public health insurance system and 

through the Allocation Personnalisée d’Autonomie. Available long-term care services include 

nursing and residential homes, hospital, home nursing care services, home care services, and day 

care centers. Only dependent people (belonging to GIR1 to GIR4 in the AGGIR scale receive 

long-term care benefits in-kind through the autonomy allowance and only some people receive 

other cash means-tested benefits.110 Thus, the French long-term care system still relies heavily on 

families for financing and assisting in care.95    

Other Caregiver Supports.  

A few programs provide additional aid to caregivers. One such agency, the Local Centers 

of Information and Co-ordination (CLIC), provides information and assistance on topics related 

to ageing and elderly needs. CLIC social workers provide individual help and meet with 

caregivers on a regular basis. These centers also link caregivers with medical staff to address 

questions related to the disability of the care recipient.  
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Another program supporting caregivers is the Caisse national de solidarite pour 

l’autonomie (CNSA), the national referee agency for the compensation policy for disabled and 

dependent elderly people. The CNSA aims to finance the compensation policy for the disabled 

and dependent elderly. Additionally, the CNSA works to ensure regional equity in the provision 

of services. The CNSA budget, €17 billion in 2008, is composed of national taxes, labor income 

taxes, a specific solidarity tax, and funds from the public health insurance program.95  

c.  Italy 

Few programs and policies exist in Italy related to informal caregiver support (see Table 

3 on page 36).  The existing programs and policies are related to benefits, allowance to disabled 

dependents, long-term care, cancer patient health assistance, and other caregiver supports.  

Means-tested care benefits (assegni di cura).  

Since the early 1990s, the Italian Local Health Service provides means- and needs-tested 

care benefits to older people or their family for care assistance. Although there are no restrictions 

on how the benefits can be used, the benefit is restricted to highly dependent elderly people with 

low financial resources. The monthly amount of this benefit varies from €240 to €515 depending 

on the region.95 The benefits are not widely used. The share of over 65 years old receiving this 

allowance is generally below 2%.95 The English-language literature is limited in the information 

provided on this benefit and why the utilization rate is so low. 

Allowance to the Disabled Dependent (Indemnitá di accompagnamento)  

Starting in 1980, the Italian National Social Security Institute (Instituto Nazionale 

Previdenza Sociale, INPS) began providing a national disability cash-benefit program. The 

program is funded by the central government out of general taxation. The benefit will covers up 



34 
 

to a maximum of 65 hours of care per week. This monthly benefit is universal and is not linked 

to the beneficiaries’ payment of social security contribution and is not subject to a means’ test or 

age restrictions. Additionally, there are no requirements or restrictions in the use of the cash 

benefit. The cash benefit can be used as income support and to pay a home-based long-term care 

worker or to compensate an informal family caregiver. Eligibility requirements are strict in terms 

of disability. In order to receive this cash benefit, recipients must be assessed of being 100% 

disabled and non-self-sufficient and must not reside in institutions with costs charged to the 

public administration. The needs assessment is conducted by multidisciplinary teams from the 

Italian local and national health services. However, the need severity is not uniformly assessed 

across different regions in Italy. Following the needs assessment, the individual is referred to an 

INPS Commission for a final decision regarding the cash benefit. Over the years, the number of 

recipients of the cash benefits has grown significantly, from 2.7% of the over 65 years old 

population in 1984 to an estimated 11.9% of this population group in 2007.95 A fourth of the 

recipients were aged over 80 years and 70% of recipients were women in 2008. The monthly 

allowance in 2009 was equal to €472.04, and the total estimated cost for this benefit was €12.6 

billion in 2010.95   

Long-term Care  

In Italy, long-term care services are provided through a fragmented system of multiple 

institutional arrangements and level of governments and funded through general taxation.94 

Italy’s public expenditure on long term care was estimated at €25.6 billion in 2007, of which 

27% was committed to institutional care, 30% to home and semi-residential care, and 43% to 

cash benefits.94 There were six long-term care recipients per 1000 population in institutional 

settings and eight per 1000 population in home settings in 2008.95 All long-term care health 
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services funded by the national health care system are free of charge and patients are not required 

to pay co-payments. Home care provided by social services and institutional long-term care are 

funded by the municipalities. Co-payments, based on a means test, may be required from both 

the recipients of long-term care services and their relatives.94  

Cancer Patient Health Assistance  

In Italy, the national health service provides free health assistance for all patients with 

cancer independently of the patient’s insurance or income. However, obtaining access to 

assistance for cancer patients may be complicated and the assistance does not cover some aspects 

of care (e.g., caregiver accompaniment to doctor or assistance with ADLs). Thus, despite the free 

health assistance many direct and indirect costs fall on the patient, his/her family, and the 

primary informal caregiver. In a survey conducted in Italy among informal caregivers of terminal 

cancer patients (n=1900), 68% of families had to pay for some of the care, 26% of families used 

all or most of their savings to cover the costs of the care, and 44% of caregivers reported 

difficulties in their regular employment.111 

Other Caregiver Supports  

A few other caregiver support programs and policies are available it Italy in the form of 

in-kind health services, social care services, and invalid pensions. The Italian national health 

system provides in-kind health services to the elderly and disabled individuals which can include 

outpatient and home services, residential and semi-residential services, psychiatric services and 

services for those with alcohol or drug addiction problems.95 Provision of these in-kind services 

can assist in relieving burden on informal caregivers.  
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Social care services may also be provided at the local level. These services may include 

in-kind home and institution-based interventions managed by municipalities. Evaluation units 

composed of members of the municipality in charge of social services are responsible for the 

needs assessment. An Equivalent Economic Situation Indicator (ISEE) tool is used to determine 

the economic household condition of the recipients based on the combination of income and 

assets. The eligibility criteria for these regional and local care services are quite heterogeneous.95 

Social services provision may lighten the need for some caregiver activities. 

Another potential support for informal caregivers comes indirectly through the Italian 

pension system. The INPS provides invalid pensions as an income support to non-self-sufficient 

individuals.94 These invalidity pensions are not considered social benefits. Income support may 

help relieve some financial burden on caregivers. 

Table 3: Summary of Services for Caregivers in France, Italy, and the U.S. (Adapted 

from Organisation for Economic Co-operation and Development 201195) 

 France Italy U.S. 

Caregiver allowance N N N 

Allowance for person being cared for Y Y Y* 

Tax credit Y N Y 

Additional benefits Y unknown N 

Paid leave Y unknown N 

Unpaid leave Y unknown Y 

Flexible work arrangements Y unknown Y 

Training/education Y unknown Y* 

Respite care Y unknown Y* 

Counseling Y unknown Y* 

*: Not at the national/federal level, but available in provinces/states/counties95 

4. Parent Study 

a. Study Design  

The parent study was a multi-center, cross-sectional, observational study sponsored by 

Amgen and conducted in eight oncology centers (hospital-based cancer treatment centers or 
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private cancer care centers) in the U.S., Italy, and France. The parent study was titled “Caregiver 

and Patient Burden of Illness: A Multi-national Cross-sectional Study of Cancer Patients with 

Anemia in Usual Care.” This study aimed to enroll a total of 300 caregiver and cancer patient 

dyads (100 caregivers and patients per country; three sites per country with approximately 34 

caregivers and patients per site), comprised of approximately 50 patients per each of two Hb 

categories per country: ≤ 9.9 g/dL and ≥10.0 to <12.0 g/dL. However, the study did not meet 

planned enrollment expectations (further detailed in study enrollment section). 

The main objectives of the parent study were to 1) Assess the caregiver burden associated 

with providing care to patients with anemia in terms of the mean differences in time spent on 

caregiver activities assistance with patient ADLs and IADLs in relation to patient Hb level and 2) 

Assess the mean differences in patient self-reported fatigue (Functional Assessment of Cancer 

Therapy Fatigue (FACT-F) scores) in relation to patient Hb levels. 

The parent study combined elements of a caregiver and patient-completed site-based 

survey in parallel with clinical data reported by physicians using medical charts as source 

documentation. Consecutive caregivers and patients presenting for their usual care visit who were 

deemed potentially eligible for the study by their physician were invited to participate. Informed 

consent from both patients and caregivers were obtained prior to screening for their eligibility to 

be enrolled in the study. Each caregiver and patient dyad consenting to participate in the study 

was assigned a unique site-specific study identification number using a Patient Disposition Log 

(PDL) and study eligibility was verified using the screening form by the physician. Upon 

confirmation of eligibility, the caregiver and patient completed a paper survey at the site during 

the study visit. For each enrolled patient, site study staff collected clinical data from the medical 
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chart. De-identified and linked survey and chart review data were entered into the Electronic 

Data Capture (EDC) system by site-based research staff. 

b.Sample 

i.  Study Setting and Source Population 

The parent study was conducted at eight oncology practice centers (hospital-based cancer 

treatment centers or private cancer centers) from the U.S. (three centers), Italy (three centers) and 

France (two centers). Sites were selected from diverse settings, as appropriate per country and as 

feasible in regards to time and staff site availability and interest and adequate population of 

potentially eligible patients at sites. In the U.S., the sites were located in Norwich, CT; Ogden, 

UT; and Springfield, OR. Italian sites were located in the North in the cities of Bresacia, Treviso, 

and Udine. In France, sites were also concentrated in the North of the country and include the 

cities of Nancy and Besancon. A third site in Paris was recruited into the study, but did not enroll 

any eligible patients and their caregivers. All participating sites underwent a feasibility of patient 

medical records (electronic or paper) to assess inclusion/exclusion criteria and endpoint data 

collection; willingness to complete the data collection forms; availability of principal investigator 

and study research personnel to participate in the conduct of this study; ability to meet the study 

timelines; and confirmation that not concurrently participating in other research studies.  

ii. Selection of Participants 

The parent study planned to enroll a total of 300 caregiver/patient dyads across all sites 

(actual enrollment detailed in study enrollment section). The caregiver and patient eligibility 

criteria were confirmed by the physician by completing the screening form during the patient’s 

usual care visit. 
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iii.  Inclusion and Exclusion Criteria 

Inclusion Criteria  

Caregivers 

• 18 years of age or older; 

• Provided informed consent; 

• Fit definition: A caregiver was defined as a provider of care who was knowledgeable about 

patient’s routine care and was able to answer questions related to patient ADLs and IADLs. 

A caregiver was broadly defined as an individual who provided emotional support and 

assistance such as transportation for chemotherapy visits; and 

• Was able to read and understand country specific native language. 

Patients  

• 18 years of age or older; 

• Provided informed consent;  

• Diagnosed with stage three or four breast, lung, colorectal, or gynecological cancer; 

• Was currently undergoing chemotherapy treatment or received chemotherapy within the 

last 21 days prior to study visit, for non-curative intent; 

• Had at least one Hb level test documented in medical chart within the last 14 days prior 

to study visit; 

• Was anemic (patient most recent Hb level was lower than 12.0 g/dL); and 

• Was able to read and understand country specific native language. 
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Exclusion Criteria: Both caregivers and patients were excluded if any of the following 

statements were true: 

• Patient was currently receiving adjuvant chemotherapy; 

• Patient had a documented history of transfusion within the past 14 days prior to study 

visit; 

• Caregiver provided caregiving services to the patient as a paid professional; 

• Caregiver and/or patient was not interested or not eligible to participate; 

• Caregiver and/or patient was cognitively impaired, based on physician discretion; 

• Patient had an ECOG score value of 4, based on physician clinical assessment (See 

Appendix E for ECOG score descriptions); or 

• Patient needed caregiver assistance prior to cancer diagnosis. 

c.  Data Collection 

i. Study Enrollment Procedures 

Study site staff identified all cancer patients with anemia who were scheduled for their 

usual care appointment during the next month using an appropriate methodology at the site 

(e.g., electronic database or medical charts). For each consecutive patient presenting for their 

usual care visit at the site, the physician briefly reviewed the patient medical chart to identify 

potentially eligible patients meeting the criteria of anemia based on Hb level measured within 

the previous 14 days prior to their usual care visit day. Caregivers and patients were invited 

and recruited in each of the two patient Hb level categories (≤ 9.9 g/dL and ≥ 10.0 to < 12.0 

g/dL) until the study quota limit for patient Hb level category filled. If interested, the 

caregiver and patient were given an informed consent form. Each consenting caregiver and 
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patient dyad was assigned a study identification number. Upon receipt of patient and caregiver 

consent, the physician verified their eligibility by using the screening form. Only consenting 

and eligible caregivers and patients were enrolled in the study. 

The initial goal of the parent study was to recruit a total of approximately 50 patients per 

each of the two Hb categories per country; approximately eight to17 patients per each Hb level 

categories per site. The parent study encountered recruitment issues and only 182 patient 

caregiver and patient pairs were recruited out of the intended 300 pairs. Overall the two intended 

Hb groups were not recruited evenly with 64 pairs in the Hb ≤ 9.9g/dL and 118 pairs in the Hb ≥ 

10 to < 12.0 g/dL. Additionally, the pairs were not equally divided among the countries (~30% 

of the pairs from the U.S. (n=55), ~55% from Italy (n=101), and ~15% from France (n=26)).  

ii. Data Collection Procedures 

Enrolled caregivers and patients were asked to complete a paper survey during their 

study visit. Site study staff also collected clinical information from the medical chart for each 

eligible and enrolled patient from the date of survey completion through the prior 30 days. Chart 

review data was entered first on paper Case Report Form (CRF). Then, de-identified and linked 

caregiver and patient survey data as well as patient chart review data were entered into a 

password protected web-based data entry system by site study staff. 

Every effort was made to keep the surveys short and easy to read and complete. The 

patient survey had 28 questions. All questions required a check the box type answer with the 

exception of a question on age which was fill-in. The patient survey was expected to take no 

more than 10 minutes maximum to complete. The caregiver survey had 34 questions. The 

questions mostly required just a check the box or circle type answer with a few short fill-in 

questions regarding age and time spent in caregiver activities. The caregiver survey was 
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expected to take no more than 15 minutes maximum to complete. Site study staff were 

available to answer respondent questions on how to complete the surveys, if needed.  

iii.  Staff Training 

All site study staff completed training via teleconference and LiveMeeting presentation 

prior to initiation of the study. This training included a thorough review of the following: 

• Study protocol 

• Patients and caregivers recruitment, consent and enrollment process 

• Patient confidentiality requirements and country-specific privacy regulations 

iv. Data Collection Instruments (Surveys)  

The parent study included three main data collection components: a one-time self-

administered paper caregiver- reported survey, one-time self-administered paper patient survey, 

and a site-conducted retrospective chart review of the patient medical chart. The recall time 

frames were aligned with instrument instructions. 

Caregiver Survey  

Each eligible and consenting caregiver completed a paper caregiver survey during the 

study visit. The caregiver survey contains questions related to demographic information, time 

spent on caregiver activities, provision of assistance with patient ADLs and IADLs, caregiver 

objective and subjective burden, and lost work productivity. Caregivers were instructed to “think 

about the person you are providing care for and who is a cancer patient (also referred to as 

“patient” or “relative” in this survey)” when responding. The following list of variables and 

validated instruments were used to collect data on the caregiver.  
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Caregiver Sociodemographics:  

• Age 

• Gender 

• Relationship to patient (e.g., wife/husband/significant other, mother/father, daughter/son, 

sister/brother, other relative, friend) 

• Estimated travel time to reach patient from caregiver’s own home (minutes; only for 

caregivers who do not live with the patient) 

• Employment Status (e.g., full-time, part-time, unemployed/looking for work, retired; 

work in health care field: Yes/no) 

• Education (Last level/grade completed) 

• Caregiving responsibilities in addition to that of the patient: (e.g., child, 

spouse/significant other, other relatives, friends (yes/no, and number) 

• Caregiver’s perception of anemia-related symptoms 

Time Spent on Caregiving Activities.  

Caregiver time spent on caregiving activities was collected using similar questions to the 

Caregiver Activity Survey (CAS) (Appendix C). The CAS is a validated self-administered 

questionnaire, containing 13 items that was developed to measure caregiver time (amount of time 

spent caring for the person) as well as some aspect of caregiver burden (amount of perceived 

difficulty associated with delivering care) associated with providing care to patients with 

Alzheimer’s disease.112 To fit with the objectives of this study, the questions and type of 

activities included in the caregiver survey were modified to capture caregiver time and burden 
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associated with providing care to cancer patients with anemia. The recall period is a typical 24-

hour period time based on the past seven days. Caregiver time is expressed in hours and minutes. 

Caregiver Burden  

The subjective caregiver burden was assessed using the validated short version of the Zarit 

Burden Interview (ZBI) (Appendix B).113-115 The short version of the ZBI has 12 items that reflect 

the caregiver’s current perception of burden associated with functional/behavioral impairments 

and the home care situation. Higher scores indicate greater burden. Subjective burden is 

measured in terms of degree (from “never = 0” to “almost always = 4”). Total scores range from 

0 (low burden) to 48 (high burden). While definitive cut-points to identify high burden have not 

been established, previous literature has suggested potential cut-points. Based on representation 

of the top quartiles, Bedard and colleagues suggested that a score of 17 or above may be used as 

cut off point to identify high burden.113 Other researchers, O’Rourke and Tuokko, upon 

comparison of the short ZBI scores to scores of the Centre for Epidemiologic Studies-

Depression Scale (CES-D), suggested that a cut off of 10 or above may be used as a cutoff point 

to identify high burden.116 

The domains and items of the ZBI have a very close match with a good many of the 

concepts from the Stress and Coping Model. This was likely a result of Zarit being one of the 

authors to write about the “caregiver career” and the Stress and Coping Model as it relates to 

caregivers. The ZBI items may represent primary and secondary stressors (e.g., items related to 

various burden/strain items) and potential moderators (e.g., domains of the 3 factor model) in the 

caregiver career. 
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Lost Productivity  

Caregiver productivity was measured using the Work Productivity and Activity 

Impairment Questionnaire – Specific Health Problem (WPAI-SHP) (Appendix B).117 The WPAI-

SHP can be modified by specifying any health problem or condition in the questions. For this 

study, the WPAI- SHP was adapted for caregivers of cancer patients with anemia. The WPAI-

SPH has been validated for use in many diseases, including allergic rhinitis,118 dermatitis,119 

gastro-esophageal reflux disease,120 nocturia,121 asthma,122 irritable bowel syndrome,123 and 

Crohn’s disease.124 The WPAI-SHP consists of 6 questions to determine employment status, 

hours missed from work due to caregiving, hours missed from work because of other reasons, 

hours actually worked, the degree to which caregiving affected work productivity while at work 

and the degree to which caregiving affected activities outside of work. The recall period of the 

questions is the past seven days. The WPAI-SHP outcomes are expressed as impairment 

percentages with high percentages indicating greater impairment and less productivity (possible 

range 0% to 100%). 

Patient Survey  

Each eligible and consenting patient completed a paper patient survey. The patient 

survey collected demographic and clinical history information, fatigue assessment, and HRQoL. 

The following list of variables and validated instruments were used to collect data on the patient 

survey. 
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Patient Demographics and Clinical History:  

• Age 

• Gender 

• Employment Status (e.g., Full-time, Part-time, Unemployed/Looking for work, Retired) 

• Education (Last level/grade completed) 

• Household living situation (e.g., Single, Roommate(s), Spouse/Significant Other, Single 

with Children, Married/Couple with children) 

• Anemia related symptoms 

• Hospitalization within the last six months 

Fatigue Assessment  

Patient fatigue was assessed using the Functional Assessment of Cancer Therapy – 

Fatigue (FACT-F), a 13-item validated instrument that was developed to assess fatigue and 

anemia-related concerns in people with cancer (Appendix D). The recall period is the past seven 

days. Scores on the FACT-F questionnaire range from 0 to 52 with higher scores indicating less 

fatigue. The score range for an interpretation of “least fatigue” is 45 to 52 and the score range for 

“most fatigue” is 0 to 14. No definitive cut-points for high fatigue have been suggested, but a 

study did find the FACT-F mean for a U.S. cancer population ages 60-70 years: mean FACT-F = 

38.5 (SD 11.4).125 

Health-related Quality of Life  

Patient HRQoL was assessed using the Short Form 12-Item Health Survey version 2 (SF-

12v2), a validated instrument developed to measure functional health and well-being from the 
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patient’s point of view (Appendix D).126 The SF-12v2 has 12 items covering dimensions of 

physical functioning (two items), role physical (2 items), bodily pain (1 item), general health (1 

item), vitality (1 item), social functioning (1 item), role emotional (2 items) and mental health (2 

items). The recall period is either the current time or in the past four weeks. Physical and mental 

health component scores (PCS and MCS, respectively) are determined using the scores of the 12 

questions and range from zero to 100. A zero score indicates the lowest level of health and a 100 

indicates the highest level of health. Scores tend to vary by age, with scores trending lower on 

the physical health scale with age and higher on the mental health scale with age. Score 

interpretation should be in context with individuals of a similar age and disease burden. The PCS 

and MCS were designed to have a mean of 50 and a SD of 10 in a representative U.S. 

population. However, the mean varies by age group, with PCS generally decreasing and MCS 

increasing with age. Thus, a PCS < 44.70 (SD 10.66) and MCS < 53.17 (SD 9.29) are below the 

U.S. population norms for ages 65-74.127 Means have been reported in Italy and France for a 

population ages 65-74 as follows: Italy – PCS=51.2 (SD 7.4) and MCS=47.8 (SD 10.1); and 

France – PCS=51.2 (SD 10.4) and MCS=48.4 (SD 9.4).128 The French and Italian data was from 

a study and not an officially calculated representative population norm, so the numbers may not 

be representative of the entire countries. 

v. Retrospective Chart Review 

Site study staff recorded demographic and clinical data on a CRF using the medical chart 

as source information for each patient who completed the survey. Chart information was 

collected from the date of survey completion through the prior 30 days.  
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The following variables were collected on the CRF: 

• Diagnosis of underlying cancer 

• Comorbid conditions 

• Chemotherapy medications (current and most recent prior chemotherapy treatment 

regimen documented in previous 30 days from study visit) 

• Concomitant medication within the past 30 days (sedatives, pain medication, 

antidepressants, stimulants) 

• Two Hb levels documented within past 30 days of study visit – 1) most recent within  

past 14 days for Hb and 2) second most recent within past 30 ± seven days  

• Anemia-related symptoms at time of study visit 

• Hospitalizations (for any reasons) within 30 days prior to study visit 

• Surgery (cardio-pulmonary, abdominal, cranial) documented in previous 30 days from 

study visit 

• Radiation treatments documented in previous 30 days from study visit 

• ECOG Performance Scale: the patient score at the time of study visit was assessed and 

recorded by the physician (Appendix E) 

5. Human Subjects Protection 

The site Principal Investigator ensured that participation was voluntary, that informed 

consent was obtained, and that the confidentiality of all subjects was maintained. The parent study 

protocol, CRF, survey, as well as the subject informed consent form/authorization form, were 

submitted to the relevant Institutional Review Board (IRB) in the U.S. and Ethic Committees in 
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France and Italy for review and complied with the regulatory requirements in each country 

(Appendix F includes study approvals from IRB and ethics committees). In addition, for the 

purpose of the dissertation, a review application and documentation for the planned dissertation 

analyses was submitted to both the University of California, Los Angeles (UCLA) IRB and 

Jonsson Comprehensive Cancer Center (JCCC) Internal Scientific Review Committee (ISRC).  

The UCLA IRB and JCCC ISRC made the determination that review was not required 

(Appendix F).  Permission for use of the study data for the proposed dissertation was also 

granted by Amgen. Inc. (Appendix G). 

Data was collected both from patients and caregivers through a study questionnaire as 

well as from patient chart review collected on case report forms. All information on the 

surveys and forms were de-identified so that no patient- or caregiver-identifying data appears 

on the survey or the forms. A unique study identifier was assigned to each patient and 

caregiver. This patient study identification number was recorded on the patient survey and 

CRF and the caregiver study identification was recorded on the caregiver survey. In order to 

permit queries on incomplete or missing data to the sites, a local site identification number was 

assigned to each patient and caregiver and only known by site study staff. Thus, a link between 

the local site and the study identification number was kept at the study site while maintaining 

caregiver and patient privacy and confidentiality. Trained study staff entered the anonymized 

data from the medical charts in the EDC system allowing for better data quality control. 

6. Parent Study Preliminary Findings 

The parent study analyses have been completed. Analyses were presented at the 

Oncology Nursing Society (ONS) Congress in April 2013, the Multinational Association of 

Supportive Care in Cancer/International Society of Oral Oncology (MASCC/ISOO) 
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International Symposium on Supportive Care in Cancer in June 2014 and the Academy of 

Oncology Nurse and Patient Navigation (AONN) Conference in Sept 2014.129-131 Two 

manuscripts are being written with intended submission in 2015. Findings included in the AONN 

2014 abstract are found in Tables 4 and 5 on pages 51 and 52, respectively. A full listing of all 

presented, published, in review, or planned conference abstracts and manuscripts related to the 

parent study data are listed in Appendix H. 

Data from the parent study supported the premise that patients with CIA experience 

disease burden and their caregivers experience burden related to providing care in the U.S., Italy, 

and France. Caregivers reported a total amount of time daily assisting with both ADLs and 

IADLs, greater than or approaching the time spent working a full-time job (eight hours/day). 

Caregivers also reported perceptions of burden due to the provision of care and impairment for a 

considerable percentage of time each week at work and in their activities. Additionally, patients 

reported greater fatigue than the population norm for a U.S. cancer populations ages 60-70125 and 

reported less than average mental and physical health compared to U.S., Italian and French 

populations ages 65-74.127, 128 
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Table 4. Demographics and Burden-Related Results for Caregivers in Parent Study 

 U.S. 

(N=55) 
ITALY 

(N=101) 
FRANCE 

(N=26) 
TOTAL 

(N=182) 

Sex - n (%) 

Male 23 (41.8%) 48 (47.5%) 19 (73.1%) 90 (49.5%) 

Female 32 (58.2%) 51 (50.5%) 7 (26.9%) 90 (49.5%) 

Unknown 0 2 (2.0%) 0 2 (1.1%) 

Age (years) 

Mean (SD) 60.2 (15.5) 55.4 (12.4) 60.2 (14.1) 57.6 (13.8) 

Education - n (%) 

Less than High School to High School 

Graduate 

13 (23.6%) 71 (70.3%) 10 (38.5%) 94 (51.7%) 

Some College 29 (52.7%) 5 (5.0%) 1 (3.8%) 35 (19.2%) 

Bachelor’s, Master’s, Doctorate Degree 11 (20.0%) 13 (12.9%) 2 (7.6%) 26 (14.3%) 

Other 2 (3.6%) 12 (11.9%) 13 (50.0%) 27 (14.8%) 

Employment Status* - n (%) 

Employed (Full-time, Part-time or Self) 22 (40.0%) 50 (49.6%) 8 (30.7%) 80 (44%) 

Volunteer or Unpaid 1 (1.8%) 0 0 1 (0.5%) 

Student (Full-time, Part-time) 2 (3.6%) 0 0 2 (1.1%) 

Homemaker 6 (10.9%) 17 (16.8%) 1 (3.8%) 24 (13.2%) 

Not Working, Retired, or Disabled 35 (63.7%) 37 (36.7%) 17 (65.3%) 89 (48.9%) 

Other 0 1 (1.0%) 1 (3.8%) 2 (1.1%) 

Relationship to Patient - n (%) 

Wife, Husband, Life Partner 32 (58.2%) 63 (62.4%) 19 (73.1%) 114 (62.6%) 

Daughter, Son, Mother, Father, Other 

Family Member 
19 (34.5%) 37 (36.6%) 6 (23.1%) 62 (34.1%) 

Friend or Neighbor 2 (3.6%) 1 (1.0%) 0 3 (1.6%) 

Other 2 (3.6%) 0 1 (3.8%) 3 (1.6%) 

One-Way Commute time from Caregiver’s Place to Patient (minutes) 

Mean (SD) 27.7 (25.4) 19.8 (29.0) 17.0 (11.1) 22.4 (26) 

Time Spent in Assistance with ADLs and IADLs in 24-Hour Period** (hours) 

ADLs Mean (SE) 9.80 (1.37) 7.81 (0.93) 4.14 (1.02) 7.9 (0.7) 

IADLs Mean (SE) 6.63 (1.21) 3.55 (0.42) 2.92 (1.06) 4.4 (0.5) 

Perception of Caregiver Burden (ZBI Score) 

Mean (SE) 10.8 (1.0) 9.8 (0.7) 9.1 (1.5) 10.0 (0.54) 

Work Productivity and Activity Impairment (WPAI-SHP Score) 

% Work Productivity Impairment Mean 

(SE) 

30.1% (6.3) 36.6% (5.5) 2.9% (1.8) 31.0% (4.02) 

% Activity Impairment Mean (SE) 28.0% (3.6) 24.2% (2.8) 11.2% (4.3) 23.4% (2.02) 
* More than one response category possible 

** Total time may exceed 24 hours as individual estimates of assistance for each ADL and IADL 

category may overlap 
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Table 5. Demographics and Burden-Related Results for Patients in Parent Study 

 U.S. 

(N=55) 
ITALY 

(N=101) 
FRANCE 

(N=26) 
TOTAL 

(N=182) 

Sex - n (%) 

Male 12 (21.8%) 34 (33.7%) 0 46 (25.3%) 

Female 43 (78.2%) 67 (66.3%) 26 (100%) 136 (74.7%) 

Age (years) 

Mean (SD) 63.8 (12.6) 63.3 (10.3) 62.1 (13.7) 63.3 (11.5) 

Education - n (%) 

Less than High School to High School 

Graduate 

26 (47.3) 69 (68.3%) 18 (69.2%) 113 (62.1%) 

Some College 20 (36.4) 5 (5.0%) 1 (3.8%) 26 (14.3%) 

Bachelor’s, Master’s, Doctorate Degree 9 (16.3) 8 (7.9%) 1 (3.8%) 18 (9.9%) 

Other 0 18 (17.8%) 6 (23.1%) 24 (13.2%) 

Unknown 0 1 (1.0%) 0 1 (0.5%) 

Employment Status* - n (%) 

Employed (Full-time, Part-time or Self) 11 (20.1%) 15 (14.9%) 7 (26.9%) 33 (18.1%) 

Volunteer or Unpaid 2 (3.6%) 0 0 2 (1.1%) 

Student (Full-time, Part-time) 0 1 (1.0%) 0 1 (0.5%) 

Homemaker 14 (25.5%) 16 (15.8%) 2 (7.7%) 32 (17.6%) 

Not Working, Retired, or Disabled 36 (65.5%) 72 (71.3%) 19 (73%) 127 (69.8%) 

Other 1 (1.8%) 2 (2.0%) 0 3 (1.6%) 

Living Situation* - n (%) 

Living Alone 5 (9.1%) 12 (11.9%) 3 (11.5) 20 (11.0%) 

Living with Caregiver 2 (3.6%) 9 (8.9%) 0 11 (6.0%) 

Living with Spouse, Partner, Family, 

Friend(s), or Roommate(s) 
53 (96.3%) 92 (91.2%) 24 (92.2) 169 (92.9%) 

Other 0 1 (1.0%) 0 1 (0.5%) 

Hemoglobin Level (g/dL) 

Mean (SD) 10.4 (1.04) 10.32 (1.5) 10.93 (0.74) 10.4 (1.08) 

Cancer Diagnosis - n (%) 

Breast 17 (30.9%) 26 (25.7%) 11 (42.3%) 54 (29.7%) 

Colorectal 10 (18.2%) 30 (29.7%) 3 (11.5%) 43 (23.6%) 

Lung 18 (32.7%) 30 (29.7%) 1 (3.8%) 49 (26.9%) 

Gynecological 10 (18.2%) 15 (14.9%) 11 (42.3%) 36 (19.8%) 

ECOG - n (%) 

0 Fully Active 8 (14.5%) 53 (52.5%) 2 (7.7%) 63 (34.6%) 

1 Restrictively Active 32 (58.2%) 38 (37.6%) 19 (73.1%) 89 (48.9%) 

2 Ambulatory, Capable of All Self Care 8 (14.5%) 8 (7.9%) 5 (19.2%) 21 (11.5%) 

3 Capable of Only Self Care 7 (12.7%) 2 (2.0%) 0 9 (4.9%) 

Fatigue (FACT-F Score) 

Mean (SE) 24.61 (1.84) 33.15 (1.06) 30.71 (2.04) 30.1 (0.9) 

Health Related Quality of Life (SF-12v2 Score) 

Physical Component Score - Mean (SE) 36.2 (1.3) 38.3 (0.9) 41.6 (1.7) 38.1 (0.7) 

Mental Component Score - Mean (SE) 47.3 (1.7) 44.1 (1.1) 43.8 (1.7 45.0 (0.8) 
* More than one response category possible    
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III. THEORETICAL FRAMEWORK 

1. Guiding Conceptual Framework 

The Social Ecological Model (SEM) was used as a guiding conceptual framework for this 

study because it takes into account the multiple levels of influence in the physical and social 

environment and how the individual interacts with this environment over their life course.  The 

basis of the social ecological model lies in Bronfenbrenner’s Ecological Theory.132 In 

considering a problem, such as caregiving burden, the ecological perspective stresses that factors 

within and across all levels of the problem interact and are interdependent (see Figure 1 on page 

54). These interactions occur with and within the caregivers physical and sociocultural 

environments over the life course. Public health professionals identify key points at which to 

promote health objectives through consideration of two primary concepts of the ecological 

perspective, namely that behavior both affects, and is affected by, multiple levels of influence 

and second, that individual behavior both shapes, and is shaped by, the social environment 

(termed reciprocal causation).133  
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Figure 1: The Ecological Perspective: A Multi-Level Interactive Approach (Adapted from 

Smedley and Syme (eds.) 2000)134 

 

McLeroy and colleagues simplified Bronfenbrenner’s Ecological Theory to create a 

version of the SEM that focuses on the primary levels of influence on health behavior: 1) 

intrapersonal or individual factors, 2) interpersonal factors, 3) institutional or organizational 

factors; 4) community factors; and 5) public policy factors.135 Intrapersonal or individual factors 

are personal characteristics (e.g., knowledge, attitudes, beliefs, and personality traits). The SEM 

is shown in Figure 2 on page 55. An example of an individual factor related to the issue of 

caregiving is a caregiver’s perception of caregiving having positive or negative attributes. 

Interpersonal factors are interpersonal processes and primary groups (e.g., family, friends, and 

peers) that provide social identity, support, and role definition. An example of an interpersonal 
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factor related to the issue of caregiving is a caregiver’s identification as being a caregiver. 

Institutional or organizational factors consist of laws, policies, and structures. An example of an 

institutional or organizational factor related to the issue of caregiving is an employer’s policy 

regarding flexibility of the work schedule to allow for provision of care by an employee during 

the normal work hours. Community factors include social networks and norms, or standards 

among individuals, groups, and organizations. An example of a community factor related to the 

issue of caregiving is a cultural norm for the elderly to live with and be taken care of by female 

family members. Public policy factors are local, state, and federal policies and laws. An example 

of a public policy factor related to the issue of caregiving is the U.S. federal Family and Medical 

Leave Act which provides legal entitlements of eligible employees to take unpaid, job-protected 

leave to provide care in certain circumstances.  

Figure 2: The Social Ecological Model (Adapted from McLeroy et al. 1988)135 

 

Use of the SEM conceptual framework to design programs, policy, research, and 

interventions is likely to be more effective in addressing health issues because both individual 

and environmental components are addressed along with the multiple levels of influence and the 
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various interactions between the two.133 Consideration of the SEM conceptual framework is also 

important when deciding what theoretical models are best suited to offer explanations about the 

caregiver experience from a public health perspective at each level. 

a.Theoretical Models Related to the Caregiving Experience 

The literature is fairly sparse in the area of theories and scientific models used in research 

to offer explanations on the impact that caregivers and families experience due to caring for an 

adult with a chronic disease or disability. Available theoretical models were, for the most part, 

not originally intended for use in a caregiver population, but were loosely modified at a later date 

to also address questions about the caregiver experience. Some of the more successful 

modifications and widely used models include the following: Bio-behavioral Model, Family 

Systems-Illness Model, Person-Environment Fit Model, Medical Family Therapy Model, Stress 

and Coping Model, and Illness Beliefs Model. In order to focus on those models most relevant to 

a public health SEM framework, those models that were not fully thought out, relied primarily 

on a more individual or interpersonal mechanism of action, or had overlapping concepts with 

another model were not considered (Medical Family Therapy, Bio-behavioral, Family Systems-

Illness, and Illness Beliefs Models). The relevant models left were the Person-Environment Fit 

and Stress and Coping Models. 

i. Person-Environment Fit Model  

Lawton’s Person-Environment Fit Model136 indicates that individuals and the 

environment are interconnected and that all outcomes (e.g., change in feelings, attitudes, or 

behaviors) are part of an ecological process in which the person and environment interact within 

a system. In the model, there are interrelationships between personal competence and the 

environment (See Figure 3 on page 57). Personal competence factors include ego, strength, 
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motor skills, biological health, cognitive capacity, and sensory-perceptual capacity and together 

contribute to an individual’s functional ability. The environment can interact with an individual’s 

competence to stimulate a behavioral response in that individual. Environmental factors that may 

impact the health and functioning of care-recipients and caregivers are components of the 

environment that may act to hinder or help an individual with declines in physical, emotional, 

cognitive, and/or sensory abilities/status.  

Figure 3. Person-Environment Fit Model (adapted from Lawton 1973)137 

 

According to Lawton, there are five major components of person-environment relations 

in older persons. The first factor is termed the “autonomy-security dialectic” and refers to the 

idea that as individuals become older they are increasingly involved in a process of negotiating 

between a personally acceptable balance of autonomy and security in their environment. During 

the internal negotiation, if an individual faces more physical or mental frailty, he or she may 

compromise some independence in favor of greater security (e.g., hiring in-home help or moving 

in with a child or into a nursing home).  
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A second component of person-environment relations, referred to as “environmental 

docility,” suggests that as individuals become more ill or frail and personal competence declines, 

environmental factors increasingly influence behavior and psychological well-being rather than 

intrapersonal factors. The environmental demand must suit the level of competence in order to 

elicit the most advantageous behavioral response and functionality of the individual. The greater 

the individual’s competence, the more environmental demand he/she can tolerate. This also 

means that the more impaired the individual, the greater impact the environment has on the 

individual. Lawton’s model suggests that when a care recipient or a caregiver has difficulty in 

functioning, coping interventions can be directed toward improving personal competency and/or 

decreasing environmental demands.  

The term “environmental proactivity” describes the third component of person-

environment relations. The environmental proactivity hypothesis suggests that with greater 

individual competence, an individual is more equipped to find and utilize resources in the 

environment to meet personal needs and preferences.  

“Person-environment congruence,” the fourth factor in person-environment relations 

implies that there is generally a match between personal needs/competencies and environmental 

resources/demands, but that mild incongruence can sometimes be beneficial. For example, 

having slightly greater environmental needs in relation to one’s competence level can stimulate 

new coping behaviors or attitudes. Alternatively, having slightly less environmental demands in 

relation to one’s competence level can provide feelings of relaxation or comfort.  

The last component in person-environment relations is mental health outcomes of the 

person-environment interaction. Positive and negative affect are considered separate, but not 
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polar opposites. This means that while the environment has the potential to contribute to an 

individual’s positive affect, it may not simultaneously decrease an individual’s negative affect. 

From a public health perspective, the Person-Environment Fit Model is in alignment with 

many of the main concepts of the Social Ecological Model Conceptual Framework. The Person-

Environment Fit model recognizes that individuals interact with their environment and this 

interaction can change over the course of an individual’s life course. For example, during the 

autonomy-security dialectic as individual needs and competencies shift, the individual changes 

what they deem as personally acceptable to their autonomy in favor of a more secure 

environment (e.g., moving in with a child). Like the Social Ecological Model, the Person-

Environment Fit Model also views the outcomes of these interactions as being part of an 

ecological process which takes place within a system and allows for reciprocal causation.  

The model also provides new concepts to consider in relation to caregiver issues. 

Concepts such as autonomy, competence, environmental docility, environmental proactivity, and 

person-environment congruence are highlighted in the model. These new concepts may 

necessitate the development of appropriate measures and instruments. Inclusion of these new 

concepts/measures may provide greater insight into our understanding of caregiver issues and 

more successful design of research, interventions, programs, and policy.  

The Person-Environment Fit Model differs from the SEM on some key points. The model 

focuses on a mental health outcome primarily without really allowing for other caregiver health 

related outcomes such as those related to caregiver objective or subjective burden, physical 

health, or well-being. The model also strongly emphasizes the concepts of individual competence 

and autonomy without much attention to other types of factors and relationships that may interact 



60 
 

with the environment to produce health outcomes (e.g., perceived benefits to providing care or 

social norms). 

Additionally, the presence and role of the multiple levels of influence from the Social 

Ecological Model are not clearly defined in the Person-Environment Fit Model. However, where 

the model uses the term “environment,” one can easily substitute in various factors from the 

SEM. For example, environmental proactivity describes how the individual’s level of 

competence interacts with the environment to meet personal needs and preferences. The word 

environment could be replaced with any of the levels of influence such as public policy and 

make sense. Thus, the model can be applied at either the micro level of the individual caregiver 

(e.g., assessing the impact of modifying the home of a caregiver with ramps and power-assisted 

beds to make it easier to move the caregiving recipient) or the macro level (e.g., evaluating the 

impact of proposed changes in a government’s role in long-term care financing). 

ii. Stress and Coping Model 

The stress and coping theory, developed by Lazarus and Folkman, helped provide some 

initial understanding of the concept of caregiver distress.138 Aneshensel and colleagues adapted 

the stress and coping model for use in explaining the experience of the caregiver during their 

“caregiver career” (Figure 4 on page 61).139 According to the model, the individual embarks on a 

caregiver career typically when a family member needs substantial assistance for physical or 

mental impairments outside of a formal institution. The caregiver career consists of three phases: 

role acquisition, role enactment, and role disengagement. Role acquisition is the time period of 

entry into the role of a caregiver and the stage includes recognitions of the need for the role and 

the assumption of its obligations and responsibilities. The actual start of this period is somewhat 

blurry as individuals may start taking on caregiver tasks as a loved one gradually declines, but 
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may not clearly define themselves as a caregiver until there is a formal medical diagnosis, a 

certain illness duration, or the amount or degree of caregiving tasks reaches a certain significant 

higher level. During role enactment, the caregiver takes on care-related tasks and responsibilities 

within the home or other venue. The last stage, role disengagement, defined as “the cessation of 

caregiving and the returning to other venues of life that typically follow the death of one’s 

impaired relative,”139 usually occurs following the death of the impaired relative and involves the 

cessation of caregiving, social readjustment, and bereavement. Role disengagement may take 

years for the caregiver to work through. 

Figure 4. Stress Proliferation and its Containment (Adapted from Aneshensel et al 1995139) 

 

 
 

Involvement in a caregiver career may expose the caregiver to stressors that result in 

negative health and emotional well-being outcomes (See Figure 4 above). Moderators, including 

social, personal, and material resources (such as mastery or self-efficacy), help modify or 

regulate the causal relationship between stressors and outcomes.  Over the course of the 

caregiver career, stressors tend to build upon one another, multiply, and extend to stressors 

outside the realm of caregiving.  
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Upon encountering the need to provide caregiving, caregivers are faced with an initial set 

of primary stressors, both objective and subjective. Objective primary stressors are tangible 

conditions and actions that are directly related to caregiving (e.g., dealing with cognitive 

impairment, ADL dependencies, problematic behavior, and patient resistance). Subjective 

primary stressors are internal responses to the personal meanings evoked by dealing with the 

objective conditions of caregiving (e.g., sense of role overload, role captivity, and loss of 

intimate exchange). Role overload is the feeling of being overwhelmed by care-related tasks and 

responsibilities. Role captivity is the feeling of being trapped solely in the caregiver role and loss 

of social contacts and support outside of the caregiver interaction.  Loss of intimate exchange, 

often encountered in taking care of an individual with impaired cognition, refers to the feeling of 

separation with the care recipient and loss of the essence of the caregiving recipient as the 

impairment progresses.139 The loss of intimate exchange construct may have limited relevance 

among caregivers of patients with CIA as they are not likely severely cognitively compromised. 

These primary care-related stressors, through encroachment into other social roles, can 

stimulate a set of secondary stressors in the domains of family, friends, work, or finances. 

Another set of secondary stressors, termed intrapsychic strains, are by-products of the ongoing 

conditions and experiences encountered in provision of care and largely involve dimensions of 

self-concept (e.g., loss of self, lack of caregiving competence, and absence of caregiving gains). 

Secondary role strains and intrapsychic strains are linked together in the caregivers’ concept of 

themselves as caregivers. The end result of the interactions of the various stressors and exposure 

to potential buffers are health or well-being consequences for the caregiver.139  

From a public health perspective, the Stress and Coping Model is also in alignment with 

some of the SEM Conceptual Framework. The Stress and Coping Model recognizes that 
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individuals interact with their environment and this interaction can change over the course of 

time or over the course of the “caregiver career” and the three phases of caregiver role 

acquisition, role enactment, and role disengagement. While the model does not specifically refer 

to the levels of influence, there is some reference in the discussion of stressors that structural 

circumstances and interpersonal relationships are the foundation of stress proliferation. 

Another strength of the model for use in public health is that the model has been made 

specific to the caregiver experience rather than adapted for use from other health problems or 

populations. Thus, the model places more of a focal point on concepts more closely related to the 

caregiving experience. The model may also be better suited to answer specific questions about 

caregiver experience processes and outcomes.  

The model provides new concepts to consider in relation to caregiver issues as well. 

Concepts such as problematic behavior, patient resistance, role overload, role captivity, loss of 

intimate exchange, caregiving competence, intrapsychic strain, stress proliferation, and stress 

containment are introduced in the model. These new concepts may call for the development of 

appropriate measures and instruments to assess these concepts.  

The Stress and Coping Model differs from the SEM in terms of its emphasis on limited 

levels of influence and lack of clear attribution of model components to a level of influence. The 

model strongly emphasizes the concepts of primary and secondary stressors without much 

attention to other types of factors and relationships that may interact with the environment to 

produce health outcomes (except as moderators or mediators of stressors). The model focuses on 

the process of stress proliferation and containment of care-related stressors. Additionally, the 

presence and role of the multiple levels of influence from the SEM are not clearly defined in the 

Stress and Coping Model. Inputs into the model, primary and secondary stressors are closely tied 
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to the caregiving experience itself or by-products of the caregiving experience. The impact of the 

environment and the multiple levels of influence are not readily apparent. However, the model 

does incorporate moderators that are resources (e.g., social, personal, and material). These 

moderators could represent resources from the different levels of influence in the environment. 

b. Applicability of models to caregiver burden 

The scientific model most harmonious with the SEM public health framework of the two 

reviewed for this study is the Person-Environment Fit Model, which also views the outcomes of 

these interactions as being part of an ecological process that takes place within a system and 

allows for reciprocal causation. While, the presence and role of the multiple levels of influence 

from the SEM are not clearly defined in the Person-Environment Fit Model, the model, as noted, 

can easily be adapted to incorporate the levels of influence put forth in the SEM. However, while 

the Person Environment-Fit Model may better fit the SEM conceptual framework, the very 

limited amount of available instruments and measures for use in a caregiver population at this 

time may make it difficult to fully translate the theoretical model into research, programs, and 

interventions, and policy. Validated instruments need to be developed that assess concepts of the 

Person Environment-Fit before it is practical to use this model for public health efforts. 

Therefore, due to the limitations of the use of the Person Environment-Fit model at this time, the 

proposed analyses were based around a conceptual model primarily rooted in the more 

individually focused Stress and Coping Model modified with concepts from the Social 

Ecological Model and the Person Environment-Fit Model. 
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IV. METHODOLOGY 

1. Research Questions As stated previously, the focal research questions proposed were the 

following for informal caregivers of patients with CIA: 

 Research Question 1: What are the primary factors that predict subjective caregiver 

burden?  

 Research Question 2: What are the primary factors that predict caregiver impairment of 

work productivity and activity? 

 Research Question 3: What are the primary factors that predict time spent on caregiver 

activities? 
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Potential Mediating Test Factors: 

 Patient’s fatigue level 

 Patient’s anemia symptoms 

 Patient’s QoL (physical and mental) 

 

Potential Confounding Factors:  

 Patient’s comorbidities 

 Patient’s history of recent surgery or radiation 

 Patient’s ECOG status 

Potential Moderating Test Factors: 

 Caregiver and patient gender 

 Caregiver and patient age 

 Patient cancer diagnosis and stage 

 Country caregiver lives in 

 Caregiver relationship to patient and quality of relationship over time 

 Providing caregiving to more than patient 

 Living situation of patient 

 Distance between caregiver and patient residences 

 Caregiver employment status 

 Caregiver perceived health deterioration 

 Educational status of caregiver and patient 

 Robustness of policies/programs to support caregivers  

 Strength and size of social support system 

 Quality of patient care and satisfaction with care 

 Income 

 Caregiver QoL and emotional, mental, and physical health 

 Cultural beliefs about caregiving and death  

 Caregiver level distress over/readiness for future patient death 

 Environmental suitability for patient and caregiver 

Focal 

IV: 
Patient’s 

degree of 

anemia 

(Hb) 

Primary 

Stressors 

(Objective): 

 Caregiver 

time spent  

 ADL 

dependency 

 Environment 

demands 

 Financial 

strain 

Primary 

Stressors 

(Subjective); 

 Role 

overload 

 Role 

captivity 

 Loss of 

intimate 

exchange 

 

Secondary 

Stressors 

(Role Strains): 

 Family conflict 

 Social strain 

 Work strain 

 Work reduction 

 Not employed 

Secondary 

Stressors 

(Intrapsychic 

Strains): 

 Loss of self 

 Competence 

(caring for patient 

and self) 

 Caregiver benefits 

Focal DVs: 
 

Analysis1: 
Caregiver    

burden 
 

Analysis 2: 
Impairment of 

work 

productivity or 

activity 
 

Analysis 3: 
Time spent 

caregiving 

Figure 5.  Conceptual Model for Proposed Analyses 1, 2, and 3 

Key 
 

   = Points in model where 

moderating test factors may 

act 

 

Gray Italics = Relevant 

concepts without data to 

analyze (See Appendix J 

for descriptions) 
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2. Conceptual Model for the Study 

The conceptual model developed for the proposed study to address the research questions 

contains the core relationship design of the Stress and Coping Model with a focal independent 

variable (IV)  directly impacting primary objective and subjective stressors which feed into 

secondary stressors (role and intrapsychic strains) and influence the focal dependent variable 

(DV) (See Figure 4 on page 61). Points of buffering or moderation in the core relationship design 

were also retained and indicated as black squares on the model. The model has been modified 

with the addition of confounding factors (CFs) potentially acting upon both the focal IV and the 

focal DV. Mediating test factors (TFs), other potential IVs beyond the focal IV, were also added 

into the model with mediators potentially influenced by the focal IV and influencing the outcome 

of the focal DV. The model also now names the potential moderating TFs in addition to showing 

them as black squares on the model. This overall conceptual model shows all potential variables 

influencing the focal DVs. However, some of the primary and secondary stressors do not apply 

to individual analyses due to the variable being a component of the DV score or for other 

conceptual reasons specified in each manuscript analysis. Individual initial conceptual models 

are found in each manuscript section (Analyses 1: page 107; 2: page 130; 3: page 157). 

Focal IV  

The focal IV in the model was the patient’s degree of anemia. The proxy for anemia 

status was Hb level. The two Hb categories were chosen in order to include cancer patients with 

more moderate to severe anemia (Hb ≤ 9.9g/dL) that would be likely to need caregiver 

assistance of some type as well as patients with milder anemia (Hb ≥ 10.0 to < 12.0 g/dL) (Hb 

category definitions described earlier on page 13). The breakdown of Hb categories was 

determined through Amgen oncology clinician input and previous research. In a study by 
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Crawford et al., results suggest that a direct relationship exists between Hb increases and 

HRQoL improvements in cancer patients receiving chemotherapy across the clinically relevant 

Hb range of 8.0 to 14.0 g/dL and that maximum HRQoL gain occurs at a Hb level of 12.0 g/dL 

(range:11.0 to 13.0 g/dL).140 It was expected that the width of the Hb level categories were 

sufficient to detect significant difference in HRQoL measures such as fatigue. One study of 349 

patients with lymphoproliferative cancers reported a statistically significant (p<0.001) 

relationship between Hb change and change in the FACT-F score.141 Hedenus et al. 

documented that with every 1.0 g/dL increase in Hb there was an estimated mean increase of 

1.39 in the FACT-F subscale (95% CI: 0.83, 1.94). Another study of 196 cancer patients also 

found that Hb level was significantly related to HRQoL scores. These cancer patients were 

limited to those who were anemic and showed an even greater difference in fatigue scores by 

Hb; With every 1.0 g/dL increase in Hb, there was an average Functional Assessment of Cancer 

Therapy-Anemia (FACT-An)  score increase of 8.19 and an average FACT-F score increase of 

6.88.142 An additional study focused on anemia in cancer patients found that as Hb levels 

decreased, European Cooperative Oncology Group (ECOG) performance status also significantly 

worsened (even among those classified as less anemic 10.0 to 11.9 g/dL).143  

Focal DVs  

The end result of the interactions of the various stressors and exposure to potential 

buffers was a health or well-being consequences for the caregiver (the DV). The focal DV was a 

caregiver outcome that differed in each of the three analyses designed to answer each of the 

research questions as indicated below: 

 In Analysis 1, the DV was caregiver burden represented by the ZBI Score.113 The score 

reflected the caregiver’s current perception of burden associated with 
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functional/behavioral impairments and the home care situation. Higher scores indicate 

greater burden.  

 In Analysis 2, the DV was work productivity and activity impairment in the past seven 

days represented by the WPAI-SPH Score. The WPAI-SHP outcomes were expressed as 

impairment percentages with high percentages indicating greater impairment and less 

productivity (possible range 0% to 100%).  

 In Analysis 3, the DV was time spent caregiving in a typical 24-hour period within the 

last seven days represented by the sum of hours and minutes spent providing care for 

selected ADLs and IADLs from the Caregiver Activity Scale (CAS) instrument. 

Primary Stressors  

Upon patients progressing to a point in their CIA where they require caregiving, 

caregivers are faced with an initial set of primary objective and subjective stressors. Objective 

primary stressors, tangible conditions, and actions directly related to caregiving were the 

caregiver time spent providing assistance and whether this assistance was primarily for ADLs 

(ADL dependency). Subjective primary stressors were internal responses to the personal 

meanings evoked by dealing with the objective conditions of caregiving. Role overload, a 

subjective primary stressor referred to the feeling of being overwhelmed by care-related tasks 

and responsibilities and was represented by two items from the Zarit Burden Instrument (ZBI) 

and the Work Productivity and Activity Impairment Questionnaire – Specific Health Problem 

(WPAI-SHP).113   
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Secondary Stressors  

The primary care-related stressors, through encroachment into other social roles, can 

stimulate a set of secondary stressors in terms of role strains. The role strains relevant to the 

model were family conflict, social strain, work strain, work reduction, and non-employment. 

These role strains were represented by some items in the ZBI and WPAI-SHP instruments. 

Another set of secondary stressors, termed intrapsychic strains (by-products of the ongoing 

conditions and experiences encountered in provision of care) included loss of self and caregiver 

competence. These intrapsychic strains were represented by some items in the ZBI. Secondary 

role strains and intrapsychic strains are linked together in the caregivers’ concept of themselves 

as caregivers.  

Potential Mediating TFs  

Mediator variables may exist between the IV and the DV.  In the model, the patient’s 

anemia level (the IV) could impact the patient’s fatigue level, expression of anemia symptoms, 

and HRQoL. These variables were represented by the FACT-F score, the survey items on 

symptoms, and the ZBI score, respectively. If the patient was more fatigued, expressed more 

anemia symptoms or had a lower quality of life in terms of mental and physical health, these 

variables predicted caregivers experiencing more burden, work productivity or activity 

impairment, or greater time spent in care assistance.  

Potential Moderating TFs  

In addition, moderating variables in the model may affect the strength of the relationship 

between the IV and DV. These variables included caregiver and patient characteristics such as 

gender, age, country where they live, relationship between caregiver and patient, educational 
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status. Additional variables included patient cancer diagnosis, providing caregiving to more than 

the patient, the living situation of the patient, the distance between caregiver and patient homes 

in time, caregiver employment status, and perceived deterioration in personal health due to 

caregiving. Caregivers with certain characteristics may have a different perception of caregiver 

burden. For example, in the variable of the relationship between the caregiver and care recipient, 

a spouse may interpret providing caregiving activity as normal or expected whereas a friend may 

interpret the same caregiving activity as burdensome. Some other potential moderators may act 

to help (e.g., shorter distance between where patient and caregiver live) or hinder (e.g., having 

competing demands such as child care or employment) caregiver activity. These moderator 

variables primarily came from the patient and caregiver surveys.  

Potential Confounders  

Confounder variables that correlate with both the DV and the IV were possible in the 

model. Potential confounders included the patient’s comorbidities, patient’s history of recent 

surgery or radiation, and patient’s ECOG status. These variables all came from the patient chart 

reviews. Selection of these potential confounders was based on Amgen oncology clinician input 

indicating that these variables might affect both ends of the focal relationship. 

The data for the conceptual model for the proposed study was collected from a caregiver 

survey, a patient survey, and a patient chart review. Details on the surveys and chart review are 

found in Data Collection Instruments (Surveys) and Retrospective Chart Review sections on 

pages 40 and 47. The summary of variable measures and sources is found in Table 6 on page 72. 
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Table 6. Conceptual Model Variables: Measures and Data Source 

 Variable Measure of Variable Data Source 

Focal IV Patient’s degree 

of anemia 

Hb level recorded within the past 14 days  Patient Chart 

Focal DVs 1: Subjective 

caregiver    

burden 

ZBI Score  Caregiver 

Survey – ZBI  

2: Caregiver 

work 

productivity/ 

activity 

impairment 

WPAI-SHP Scores for work productivity 

impairment and activity impairment  

 

Caregiver 

Survey – 

WPAI-SHP  

3: Objective 

caregiver 

burden - time 

caregiving 

Time spent providing care “During a typical 24-

hour period based on the past seven days” for 

dressing, eating, appearance/hygiene, 

communication, transportation, supervision  

Caregiver 

Survey – CAS  

 

Primary 

Stressors 

(Objective) 

Caregiver time 

spent  

 

Time spent providing care “During a typical 24- 

hour period based on the past seven days” for 

dressing, eating, appearance/hygiene, 

communication, transportation, supervision  

Caregiver 

Survey – CAS  

ADL dependency Response to: “During a typical 24-hour period, 

based on past seven days”  

 ADLs: Record time spent for assistance with 

dressing, eating,&/or appearance/hygiene 

 IADLs: Record time spent for 

communication, transportation, &/or 

supervision  

Caregiver 

Survey – CAS  

Primary 

Stressors 

(Subjective) 

Caregiver role 

overload 

Responses to:  

 “Do you feel stressed between caring for 

your relative and trying to meet other 

responsibilities for your family or work?”  

 During the past seven days, how much did 

your caregiving affect your ability to do 

your regular daily activities, other than work 

at a job?  

Caregiver 

Survey – ZBI 

Instrument & 

WPAI-SHP  

Secondary 

Stressors 

(Role Strain) 

Family conflict Responses to: 

 “Do you feel strained when you are around 

your relative?”  

 “Do you feel you should be doing more for 

your relative?” 

 “Do you feel angry when you are around 

your relative?” 

Caregiver 

Survey – ZBI  

Caregiver social 

strain 

Responses to: 

 “Do you feel that your social life has 

suffered because you are caring for your 

relative?” 

Caregiver 

Survey – ZBI  
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Table 6. Conceptual Model Variables: Measures and Data Source 

 Variable Measure of Variable Data Source 

 “Do you feel that your relative currently 

affects your relationships with other family 

members or friends in a negative way?” 

Caregiver work 

strain 

Responses to: 

 “During the past seven days, how much did 

caregiving affect your productivity?” 

 “Do you feel stressed between caring for 

your relative and trying to meet other 

responsibilities for your family or work?” 

Caregiver 

Survey – 

WPAI-SHP & 

ZBI  

Caregiver work 

reduction 

Response to: “During the past seven days, how 

many hours did you miss from work because of 

problems associated with caregiving?” 

Caregiver 

Survey – 

WPAI-SHP  

Caregiver 

employment 

Status 

Responses to:  

 “Are you currently employed (working for 

pay)?”  

 “What is your current employment status?”  

Caregiver 

Survey – 

WPAI-SHP  

Secondary 

Stressors 

(Intrapsychic 

Strain) 

Caregiver loss of 

self 

Responses to: 

 “Do you feel that because of the time you 

spend with your relative that you don’t have 

enough time for yourself?” 

 “Do you feel that you don’t have as much 

privacy as you would like because of your 

relative?”  

 “Do you feel you have lost control of your 

life since your relative’s illness?” 

Caregiver 

Survey – ZBI  

Caregiver 

competence 

Responses to:  

 “Do you feel uncertain about what to do 

about your relative?” 

 “Do you feel you could do a better job in 

caring for your relative?” 

 “Have you ever been a caregiver in the 

past?” 

 “Are you or have you ever been a health 

care professional?” 

Caregiver 

Survey – ZBI  

Moderators Caregiver & 

patient gender 

Response to: “What is your gender?” Caregiver & 

Patient Survey 

Caregiver & 

patient age 

Response to: “What is your age?” Caregiver & 

Patient Survey 

Patient cancer 

diagnosis 

Cancer diagnosis code (breast, colorectal, lung, 

or gynecological) 

Patient Chart 

Country caregiver 

lives in 

Country identification code (U.S., Italy, or 

France) 

Caregiver 

Survey 

Relationship 

between 

caregiver & 

patient 

Response to: “What is your relationship to the 

person you are providing care for?” 

Caregiver 

Survey 
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Table 6. Conceptual Model Variables: Measures and Data Source 

 Variable Measure of Variable Data Source 

Providing 

caregiving to 

more than patient 

Responses to: “In addition to your patient 

caregiving responsibilities, are you providing 

care to other people (such as a wife/husband/life 

partner or daughter/son)?” 

Caregiver 

Survey 

Patient’s living 

situation 

Response to: “What is your current household 

living situation?” 

Patient Survey 

Distance between 

caregiver’s & 

patient’s 

residences 

Response to: “In general, approximately how 

much time does it take for you to travel from 

your residence to the patient’s residence? 

Record the time in minutes for a one-way trip.” 

Caregiver 

Survey 

Caregiver 

employment 

status 

Response to: What is your current employment 

status? 

Caregiver 

Survey 

 

Caregiver 

perceived health 

deterioration 

Response to: Do you feel your health has 

suffered because of your involvement with your 

relative? 

Caregiver 

Survey – ZBI 

Instrument 

Educational 

status of 

caregiver & 

patient 

Response to: “What is the highest level of 

education you have completed?” 

Caregiver & 

Patient Survey 

Mediators Patient’s fatigue 

level 

FACT-F Score Patient Survey 

– FACT F  

Patient’s anemia 

symptoms 

Responses to: 

 “Have you experienced symptoms during 

the last 7 days?” 

Patient Survey 

Patient’s QoL  SF-12v2 Physical and Mental Component 

Scores 

Patient Survey 

– SF-12 v2  

Confounders Patient’s 

comorbidities  

Response to: “Does the chart include 

documentation of existing comorbid conditions 

at the time of study visit?” 

Patient Chart 

Patient’s history 

of recent surgery 

or radiation 

Responses to: 

 “Does the chart include documentation the 

patient had cardio-pulmonary, abdominal 

and/or cranial surgery within 30 days prior 

to the study visit?” 

 “Does the chart include documentation the 

patient has received radiation treatment(s) 

within 30 days prior to the study visit?” 

Patient Chart 

Patient’s ECOG 

status 

Response to: “Check one box to indicate your 

clinical assessment of the patient’s ECOG 

performance status at the time of the study 

visit.” 

Patient Chart 
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V.    ANALYSIS 1: PREDICTORS - PERCEIVED SUBJECTIVE CAREGIVER BURDEN 

1. Research Question 1: What are the primary factors that predict subjective caregiver 

burden among caregivers of patients with CIA?  

Potential Mediating Test Factors: 

 Patient’s fatigue level 

 Patient’s anemia symptoms 

 Patient’s QoL (physical and mental) 

 

Potential Confounding Factors:  

 Patient’s comorbidities 

 Patient’s history of recent surgery or radiation 

 Patient’s ECOG status 

Potential Moderating Test Factors: 

 Caregiver and patient gender 

 Caregiver and patient age 

 Patient cancer diagnosis 

 Country caregiver lives in 

 Caregiver relationship to patient 

 Providing caregiving to more than patient 

 Patient’s living situation 

 Distance between caregiver’s and patient’s  residences 

 Caregiver employment status 

 Educational status of caregiver and patient 

Focal 

IV: 
Patient’s 

degree of 

anemia 

(Hb) 

Primary 

Stressors 

(Objective): 

 Caregiver 

time spent  

 ADL 

dependency  

Primary 

Stressors 

(Subjective); 

 Caregiver 

role  

overload 

 

Secondary Stressors 

(Role Strains): 

 Caregiver not 

employed 

Secondary Stressors 

(Intrapsychic 

Strains): 

 Caregiver 

competence 

Focal  

DV: 

Perceived 

subjective 

caregiver    

burden 

(ZBI) 
 

Figure 6.  Conceptual Model for Research Question 1 

Key 
 

   = Points in 

model where 

moderating test 

factors may act 
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2.  Focal Independent Variable 

The IV in the analysis was the patient’s degree of anemia. The proxy for anemia status 

was Hb level. Hb level was categorized into two levels in the parent study: moderate to severe 

anemia (Hb ≤ 9.9g/dL) and milder anemia (Hb ≥ 10.0 to < 12.0 g/dL). In order to more evenly 

distribute the data and to meet WHO recommended cutoffs for categorization of mild, moderate, 

and severe anemia,144 Hb level was re-categorized as moderate to severe (Hb ≤ 10.9g/dL) and 

milder anemia (Hb ≥ 11.0 to 11.9 g/dL). 

3.  Focal Dependent Variable 

The DV, subjective caregiver burden associated with functional/behavioral impairments 

and the home care situation, was assessed using the total score from the validated short version of 

the ZBI (Appendix B). There were 12 questions in the ZBI and the possible response options 

were never (0), rarely (1), sometimes (2), frequently (3), and always (4). Total scores ranged 

from 0 (low burden) to 48 (high burden). According to the ZBI Version 1.0, the scoring 

procedure is to sum all 12 item scores. As noted previously, high burden cutoffs for the ZBI were 

suggested in the literature of either ≥17113  or ≥10.116 The ZBI was ran as a continuous variable 

as the distribution of the variable was fairly normal. Since the mean ZBI score was 10.0 in the 

dataset and this value fits one of the burden cutoffs in the literature, a score of ≥10.0 was 

considered high burden (1) and a score of ≤9.9 was considered low burden (0).  
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4.  Test Factors 

Primary Stressors  

Objective primary stressors were the caregiver time spent providing assistance (hours and 

minutes) and whether this assistance was primarily for ADLs (ADL dependency). The caregiver 

time spent on assistance with IADLs included the sum of the hours and minutes recorded on the 

Caregiver Survey for the assistance with communication, transportation and supervision items on 

the CAS. The caregiver time spent on assistance with ADLs included the sum of hours and 

minutes recorded on the Caregiver Survey for the assistance with dressing, eating and 

appearance/hygiene on the CAS. The total time was the sum of the hours and minutes for all six 

questions on the survey covering both assistance with ADLs and IADLs.  The number of ADL 

items the patient needed assistance with were also summed to create a variable on whether the 

assistance provided was primarily for ADLs. Assistance with ADLs (dressing, eating and 

appearance/hygiene) may create greater time burden upon caregivers than assistance with IADLs 

(communication, transportation, and supervision) would. The variable on whether or not the 

caregiver assists the patient primarily with ADLs (ADL dependency) was coded as “zero or one 

ADL” (0) and “two or three ADLs” (1).  

Role overload was represented by two items on the ZBI and WPAI-SHP. The ZBI item 

was excluded as the DV was the ZBI score. The WPAI-SHP also contained a question that 

addressed the concept of role overload: “During the past seven days, how much did your 

caregiving affect your ability to do your regular daily activities, other than work at a job?”  The 

question response was selection of a number on the scale which ranges from “caregiving had no 

effect on my daily activities” (0) to “caregiving completely prevented me from doing my daily 

activities” (10).  
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Secondary Stressors  

The role strains relevant to the model were family conflict, social strain, work strain, 

work reduction, and non-employment. These role strains were represented by some items in the 

ZBI and WPAI-SHP. The role strains represented by items in the ZBI such as family conflict, 

and social strain were excluded from this analysis as the DV was the ZBI score. Work strain was 

represented by the following question on the WPAI-SHP: “During the past seven days, how 

much did caregiving affect your productivity while you were working?” The question response 

was selection of a number on the scale which ranges from “caregiving had no effect on my 

work” (0) to “caregiving completely prevented me from working” (10). Work reduction was 

represented by the following question on the WPAI-SHP: “During the past seven days, how 

many hours did you miss from work because of problems associated with caregiving?” and was 

recorded in hours. Skip patterns in the WPAI-SHP for role strain and work reduction items 

considerably limited the cases available for analysis. These WPAI-SHP items were not assessed 

to maintain the full dataset size during analysis.  Employment status (“not employed” (0) and 

“yes, employed” (1)) were found in the WPAI-SHP and the nature of the employment was 

further detailed on the surveys (“employed full-time,” “employed part-time,” “self-employed,” 

“retired,” “full-time student,” “part-time student,” “volunteer/unpaid work,” “homemaker,” 

“disabled,” “not working,” and “other” coded as “no” (0) and “yes” (1)). 

Intrapsychic strains included loss of self and caregiver competence. These intrapsychic 

strains were represented by some items in the ZBI and the caregiver survey. The question from 

the ZBI was excluded from this analysis as the DV was the ZBI score. Caregiver competence 

was represented by the questions in the caregiver survey: “Have you ever been a caregiver in the 

past?” and “Are you or have you ever been a health care professional?” (“no” (0) and “yes” (1)). 
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Potential Mediating TFs 

 In the model, potential mediating variables were the patient’s fatigue level, expression of 

anemia-related symptoms, and HRQoL. These variables were represented by the FACT-F score, 

the survey items on symptoms, and the SF-12v2 score, respectively.  

Scores on the FACT-F questionnaire range from zero to 52 with higher scores indicating 

less fatigue. The score range for an interpretation of “least fatigue” was 45 to 52 and the score 

range for “most fatigue” was zero to 14. The FACT-F score variable was run continuously. 

In the patient survey, experience in the last seven days of potential anemia symptoms was 

recorded (“no” (0) and “yes” (1)). Potential anemia-related symptoms were also listed for the 

patient to check off if they experience (fatigue/loss of energy, depressed/”feeling down,” unusual 

rapid heartbeat, shortness of breath, dizziness/weakness/light-headedness, headache, difficulty 

concentrating, pale skin, leg cramps, insomnia, chest pain, feeling cold, chills, low blood 

pressure, blue fingertips, or other). The number of symptoms was tabulated. The variable for 

experience with anemia symptoms in the last seven days was used since almost half of patients 

did not report experiencing any anemia symptoms. 

The SF-12v2 overall QOL and physical and mental health composite scores were 

determined using the scores of the 12 questions and ranged from zero to 100. Scoring requires 

use of the instrument developers scoring software. A zero score indicates the lowest level of 

health and a 100 indicates the highest level of health. Scores tend to vary by age, with scores 

trending lower on the physical health scale with age and higher on the mental health scale with 

age. Score interpretation should be in context with individuals of a similar age and disease 

burden. The PCS and MCS were designed to have a mean of 50 and a SD of 10 in a 

representative U.S. population. However, the mean varies by age group, with PCS generally 



80 
 

decreasing and MCS increasing with age. Thus, a PCS < 44.70 (SD 10.66) and MCS < 53.17 

(SD 9.29) are below the U.S. population norms for ages 65-74.127 Means were reported in Italy 

and France for a population ages 65-74 as follows: Italy – PCS=51.2 (SD 7.4) and MCS=47.8 

(SD 10.1); and France – PCS=51.2 (SD 10.4) and MCS=48.4 (SD 9.4).128 The French and Italian 

data was from a study and not an officially calculated representative population norm, so the 

numbers may not be representative of the entire countries.  

Potential Moderating TFs  

Potential moderating variables included caregiver and patient characteristics such as 

gender (“male” (0) and “female” (1)), age (years), country living in (“U.S.” (1)/Italy (2)/France 

(3)) relationship between caregiver and patient (“wife/husband/life partner” (1), “daughter/ 

son/mother/father/other family member” (2), “friend/neighbor” (3), or “other” (4), and 

educational status (“less than high school” (1)/”high school graduate” (2)/”some college” 

(3)/”Bachelor’s” (4)/”Master’s” (5)/ “Doctorate” (6)/other (7)). For the analyses, the educational 

status variables were recoded as “high school or less” (0) and “more than high school” (1). 

Additional variables included providing caregiving to more than the patient (“no”(0) and “yes” 

(1)), the living situation of the patient (alone/spouse/partner/family/friends/roommate/ 

caregiver/other coded as “no” (0) and “yes” (1)), the distance between caregiver and patient 

homes in time (minutes for a one-way trip), and caregiver employment status (“not employed” 

(0) and “employed” (1)). Since only 49 caregivers needed to travel to reach the patient’s home, 

this variable was not utilized in the analyses to maintain the number of cases. These moderator 

variables came from the patient and caregiver surveys. 
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Potential Confounders 

Potential confounders included the patient’s comorbidities (“no” (0) and “yes” (1)) from 

a list) in the past 30 days, history of recent surgery or radiation in the past 30 days (“no” (0) and 

“yes” (1)), and ECOG status (“fully active” (0), “restricted activity plus ambulatory” (1), 

“ambulatory” (2), “limited self-care” (3), “completely disabled” (4), and “dead” (5); See 

Appendix E). The exclusion criteria assured that no patient had an EGOG status of “completely 

disabled” or “dead.” These confounder variables all came from the patient chart reviews. 
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VI. ANALYSIS 2: PREDICTORS  - WORK PRODUCTIVITY AND  ACTIVITY  IMPAIRMENT 

1. Research Question 2: What are the primary factors that predict impairment 

of work productivity and activity among caregivers of patients with CIA? 

Potential Mediating Test Factors: 

 Patient’s fatigue level 

 Patient’s anemia symptoms 

 Patient’s QoL (physical and mental) 

 

Potential Confounding Factors:  

 Patient’s  comorbidities 

 Patient’s history of recent surgery or radiation 

 Patient’s ECOG status 

Potential Moderating Test Factors: 

 Caregiver and patient gender 

 Caregiver and patient age 

 Patient cancer diagnosis 

 Country caregiver lives in 

 Caregiver relationship to patient 

 Providing caregiving to more than patient 

 Patient’s living situation 

 Distance between caregiver and patient residences 

 Caregiver employment status 

 Caregiver perceived health deterioration 

 Educational status of caregiver and patient 

Focal 
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degree of 
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Primary 

Stressors 
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Figure 7.  Conceptual Model for Research Question 2 
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2. Focal Independent Variable 

The IV in the analysis was the patient’s degree of anemia. The proxy for anemia status 

was Hb level. Hb level was categorized into two levels in the parent study: moderate to severe 

anemia (Hb ≤ 9.9g/dL) and milder anemia (Hb ≥ 10.0 to < 12.0 g/dL). In order to more evenly 

distribute the data and to meet WHO recommended cutoffs for categorization of mild, moderate, 

and severe anemia,144 Hb level was re-categorized as moderate to severe (Hb ≤ 10.9g/dL) and 

milder anemia (Hb ≥ 11.0 to 11.9 g/dL). 

3. Focal Dependent Variable 

The DV, caregiver work productivity and activity impairment, was measured using the 

WPAI-SHP (see Appendix B for WPAI-SHP instrument). WPAI-SHP outcomes were expressed 

as impairment percentages, with higher numbers indicating greater impairment. The six 

questions in the instrument and the calculation for the WPAI-SHP are found in Table 7 on page 

84. No literature exists to clearly guide what constitutes high and low impairment. Work 

productivity and activity impairment (WI and AI, respectively) were expressed as percentages of 

weekly work or activity function impacted. The significance of the impairment was subjective. 

For one individual, a 25% WI or AI in the past week might be considered very high and for 

someone else even a 10% WI or AI in the past week could be considered burdensome. For 

reference, a study of caregivers of chronically ill older patients reported a mean WI of 18.5% and 

AI of 27.2%145 and a study of caregivers of cancer patients in Europe reported a mean WI of 

28.67% and AI of 31.76%.146  
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Table 7: WPAI-SHP Questions and Calculations 

Question 1 (Q1) currently employed (no = 0; yes =1) 

Question 2 (Q2) hours missed due to specified problem  

Question 3 (Q3) hours missed other reasons besides the 

specified problem (e.g., vacation) 

Question (Q4) hours actually worked 

Question (Q5) degree problem affected productivity while 

working (no effect = 0 to completely = 10) 

Question 6 (Q6) degree problem affected regular activities 

(no effect=0 to completely = 10) 

% Work Time Missed Due to Caregiving     Q2           x    100% 

Q2 + Q4 

% Impairment While Working due to 

Caregiving 

Q5    x    100% 

10 

% Overall Work Impairment due to Caregiving    Q2      +    1 –   Q2         x  Q5    x    100% 

Q2+Q4             Q2+Q4         10 

% Activity Impairment due to Caregiving Q6     x     100% 

10 

 

4. Test Factors 

Primary Stressors  

Objective primary stressors were the caregiver time spent providing assistance (hours and 

minutes) and whether this assistance was primarily for ADLs. The caregiver time spent on 

assistance with IADLs included the sum of the hours and minutes recorded on the Caregiver 

Survey for the assistance with communication, transportation and supervision items on the CAS. 

The caregiver time spent on assistance with ADLs included the sum of hours and minutes 

recorded on the Caregiver Survey for the assistance with dressing, eating and 

appearance/hygiene on the CAS. The total time was the sum of the hours and minutes for all six 

questions on the survey covering both assistance with ADLs and IADLs.  The number of ADL 
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items the patient needs assistance with were also summed to create a variable on whether the 

assistance provided was primarily for ADLs. Assistance with ADLs (dressing, eating and 

appearance/hygiene) may create greater time burden upon caregivers than assistance with IADLs 

(communication, transportation, and supervision) would. The variable on whether or not the 

caregiver assists the patient primarily with ADLs (ADL dependency) was coded as “zero or one 

ADL” (0) and “two or three ADLs” (1).  

Role overload was represented by two items on the ZBI and WPAI-SHP. Since the DV 

was the WPAI-SHP score, the role overload item from this instrument was not used in this 

analysis. Role overload was represented on the ZBI by the question: “Do you feel stressed 

between caring for your relative and trying to meet other responsibilities for your family or 

work?” Possible response options were “never” (0), “rarely” (1), “sometimes” (2), “frequently” 

(3), and “always” (4).  

Secondary Stressors  

The role strains relevant to the model were family conflict, social strain, work strain, 

work reduction, and non-employment. These role strains were represented by some items in the 

ZBI and WPAI-SHP. Specifically, family conflict was represented by the following questions on 

the ZBI: “Do you feel strained when you are around your relative?,” “Do you feel you should be 

doing more for your relative?,” and “Do you feel angry when you are around your relative?.” 

Possible response options were “never” (0), “rarely” (1), “sometimes” (2), “frequently” (3), and 

“always” (4). Social strain was represented by the following questions on the ZBI: “Do you feel 

that your social life has suffered because you are caring for your relative?,” and “Do you feel that 

your relative currently affects your relationships with other family members or friends in a 

negative way?.”  Possible response options were “never” (0), “rarely” (1), “sometimes” (2), 
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“frequently” (3), and “always” (4).Work strain and work reduction were represented by a 

question on the WPAI-SHP and were not included in the analysis as the DV in based on the 

WPAI-SHP. Employment status (“not employed” (0) and “yes, employed” (1)) was found in the 

WPAI-SHP and the nature of the employment was further detailed on the surveys (“employed 

full-time,” “employed part-time,” “self-employed,” “retired,” “full-time student,” “part-time 

student,” “volunteer/unpaid work,” “homemaker,” “disabled,” “not working,” and “other” coded 

as “no” (0) and “yes” (1)). 

Intrapsychic strains included loss of self and caregiver competence. These intrapsychic 

strains were represented by some items in the ZBI. Loss of self was represented by the following 

questions on the ZBI: “Do you feel that because of the time you spend with your relative that you 

don't have enough time for yourself?,” “Do you feel that you don't have as much privacy as you 

would like because of your relative?,” and “Do you feel you have lost control of your life since 

your relative's illness?.” Possible response options were “never” (0), “rarely” (1), “sometimes” 

(2), “frequently” (3), and “always” (4). Caregiver competence was represented by the following 

questions on the ZBI: “Do you feel uncertain about what to do about your relative?” and “Do 

you feel you could do a better job caring for your relative?” Possible response options were 

“never” (0), “rarely” (1), “sometimes” (2), “frequently” (3), and “always” (4). Caregiver 

competence was represented by the following questions in the caregiver survey: “Have you ever 

been a caregiver in the past?” and “Are you or have you ever been a health care 

professional?”(“no” (0) and “yes” (1)). 
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Potential Mediating TFs  

In the model, potential mediating variables were the patient’s fatigue level, expression of 

anemia-related symptoms, and HRQoL. These variables were represented by the FACT-F score, 

the survey items on symptoms, and the SF-12v2 score, respectively.  

Scores on the FACT-F questionnaire ranged from zero to 52 with higher scores indicating 

less fatigue. The score range for an interpretation of “least fatigue” was 45 to 52 and the score 

range for “most fatigue” was zero to 14.  

In the patient survey, experience in the last seven days of potential anemia symptoms was 

recorded (“no” (0) and “yes” (1)). Potential anemia-related symptoms were also listed for the 

patient to check off if they experience (fatigue/loss of energy, depressed/”feeling down,” unusual 

rapid heartbeat, shortness of breath, dizziness/weakness/light-headedness, headache, difficulty 

concentrating, pale skin, leg cramps, insomnia, chest pain, feeling cold, chills, low blood 

pressure, blue fingertips, or other). The number of symptoms was tabulated. The variable for 

experience with anemia symptoms in the last seven days was used since almost half of patients 

did not report experiencing any anemia symptoms. 

The SF-12v2 overall QOL and physical and mental health composite scores were 

determined using the scores of the 12 questions and ranged from zero to 100. Scoring requires 

use of the instrument developers scoring software. A zero score indicates the lowest level of 

health and a 100 indicates the highest level of health. Scores tend to vary by age, with scores 

trending lower on the physical health scale with age and higher on the mental health scale with 

age. Score interpretation should be in context with individuals of a similar age and disease 

burden. The PCS and MCS were designed to have a mean of 50 and a SD of 10 in a 

representative U.S. population. However, the mean varies by age group, with PCS generally 
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decreasing and MCS increasing with age. Thus, a PCS < 44.70 (SD 10.66) and MCS < 53.17 

(SD 9.29) are below the U.S. population norms for ages 65-74.127 Means have been reported in 

Italy and France for a population ages 65-74 as follows: Italy – PCS=51.2 (SD 7.4) and 

MCS=47.8 (SD 10.1); and France – PCS=51.2 (SD 10.4) and MCS=48.4 (SD 9.4).128 The French 

and Italian data was from a study and not an officially calculated representative population norm, 

so the numbers may not be representative of the entire countries.  

Potential Moderating TFs  

Potential moderating variables included caregiver and patient characteristics such as 

gender (“male” (0) and “female” (1)), age (years), country living in (“U.S.” (1)/”Italy” 

(2)/”France” (3)), patient cancer diagnosis (“breast” (0), “colorectal” (1), “lung” (2), 

“gynecological” (3)), relationship between caregiver and patient (“wife/husband/life partner” (1), 

“daughter/ son/mother/father/other family member” (2), “friend/neighbor” (3), or “other” (4), 

and educational status (“less than high school” (1)/”high school graduate” (2)/”some college” 

(3)/”Bachelor’s” (4)/”Master’s” (5)/ “Doctorate” (6)/”other” (7)). For the analyses, the 

educational status variables were recoded as “high school or less” (0) and “more than high 

school” (1). Additional variables included providing caregiving to more than the patient (“no”(0) 

and “yes” (1)), the living situation of the patient (alone/spouse/partner/family/friends/roommate/ 

caregiver/other coded as “no” (0) and “yes” (1)), the distance between caregiver and patient 

homes in time (minutes for a one-way trip), and caregiver employment status (“not employed” 

(0) and “employed” (1)). Since only 49 caregivers needed to travel to reach the patient’s home, 

this variable was not utilized in the analyses to maintain the number of cases. These moderator 

variables came from the patient and caregiver surveys and the patient chart review. 
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Potential Confounders  

Potential confounders included the patient’s comorbidities (“no” (0) and “yes” (1)) from 

a list) in the past 30 days, history of recent surgery or radiation in the past 30 days (“no” (0) and 

“yes” (1)), and ECOG status (“fully active” (0), “restricted activity plus ambulatory” (1), 

“ambulatory” (2), “limited self-care” (3), “completely disabled” (4), and “dead” (5); See 

Appendix E). The exclusion criteria assured that no patient had an EGOG status of “completely 

disabled” or “dead”. These confounder variables all came from the patient chart reviews. 
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VII. ANALYSIS 3: PREDICTORS - TIME SPENT ON CAREGIVER ACTIVITIES 

1. Research Question 3: What are the primary factors that predict time spent 

on caregiver activities among caregivers of patients with CIA? 

 

 

Potential Mediating Test Factors: 

 Patient’s fatigue level 

 Patient’s anemia symptoms 

 Patient’s QoL (physical and mental) 

 

Potential Confounding Factors:  

 Patient’s  comorbidities 

 Patient’s history of recent surgery or radiation 

 Patient’s ECOG status 

Potential Moderating Test Factors: 

 Caregiver and patient gender 

 Caregiver and patient age 

 Patient cancer diagnosis 

 Country caregiver lives in 

 Caregiver relationship to patient 

 Providing caregiving to more than patient 

 Patient’s living situation 

 Distance between caregiver and patient residences 

 Caregiver employment status 

 Caregiver perceived health deterioration 

 Educational status of caregiver and patient 
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2. Focal Independent Variable 

The IV in the analysis was the patient’s degree of anemia. The proxy for anemia status 

was Hb level. Hb level was categorized into two levels in the parent study: moderate to severe 

anemia (Hb ≤ 9.9g/dL) and milder anemia (Hb ≥ 10.0 to < 12.0 g/dL). In order to more evenly 

distribute the data and to meet WHO recommended cutoffs for categorization of mild, moderate, 

and severe anemia,144 Hb level was re-categorized as moderate to severe (Hb ≤ 10.9g/dL) and 

milder anemia (Hb ≥ 11.0 to 11.9 g/dL). 

3. Focal Dependent Variable 

The outcome DV for analysis 3 was the summary of the time spent on caregiver activities 

in a typical 24-hour period time based on the past seven days. Caregiver time was expressed in 

hours and/or minutes. The outcome was assessed in terms of the caregiver total time spent on 

assistance with ADLs and with IADLs. The caregiver time spent on assistance with IADLs 

includes the sum of the hours and minutes recorded on the Caregiver Survey for the assistance 

with communication, transportation and supervision items on the CAS. The caregiver time spent 

on assistance with ADLs includes the sum of hours and minutes recorded on the Caregiver 

Survey for the assistance with dressing, eating and appearance/hygiene on the CAS. The total 

time was the sum of the hours and minutes for all six questions on the survey covering both 

assistance with ADLs and IADLs.  No literature was found that could strongly guide decisions 

regarding what constitutes high and low amounts of time spent on caregiver activities. The 

significance of the time spent caregiving was subjective to the caregiver and may have been 

relative to whether the time spent caregiving was taking time away from more immediate 

activities or responsibilities such as work or child care or from more discretionary free time.  
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4. Test Factors 

Primary Stressors  

Objective primary stressors were whether the caregiver assistance was primarily for 

ADLs (ADL dependency).  Assistance with ADLs (assistance with dressing, eating and 

appearance/hygiene items on the CAS) may create greater time burden upon caregivers than 

assistance with IADLs (assistance with communication, transportation, and supervision items on 

the CAS) would.  The number of ADL items needing assistance with were summed. The 

subjective primary stressor data collected in other analyses was role overload. Role overload was 

not included in the conceptual model for analysis 3 as increased stress from role overload would 

be more likely to reduce time spent providing care.  

Secondary Stressors 

The role strains relevant to the model were work reduction, and non-employment. Family 

conflict, social strain, and work strain were not included in this analysis as these additional 

stressors were likely to cause caregivers to spend less time providing care. These role strains 

were represented by some items in the WPAI-SHP. Work reduction was represented by the 

following question on the WPAI-SHP: “During the past seven days, how many hours did you 

miss from work because of problems associated with caregiving?” and was recorded in hours.  

However, due to skip patterns in the WPAI-SHP, using this work reduction variable would limit 

the cases available for analysis. In order to maintain the full data set size, this work reduction 

item was not used in the analyses. Employment status (“not employed” (0) and “yes, employed” 

(1)) was found in the WPAI-SHP and the nature of the employment was further detailed on the 

surveys (“employed full-time,” “employed part-time,” “self-employed,” “retired,” “full-time 
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student,” “part-time student,” “volunteer/unpaid work,” “homemaker,” “disabled,” “not 

working,” and “other” coded as “no” (0) and “yes” (1)). 

An intrapsychic strain was caregiver competence and was represented by one item in the 

ZBI. Loss of self, included in some of the other analyses, was not include in this analysis as loss 

of self may lead to decreased time spent caregiving. Caregiver competence was represented by 

the following questions on the ZBI: “Do you feel uncertain about what to do about your 

relative?” and “Do you feel you could do a better job in caring for your relative?” Possible 

response options were “never” (0), “rarely” (1), “sometimes” (2), “frequently” (3), and “always” 

(4). Caregiver competence was also represented by the following questions in the caregiver 

survey: “Have you ever been a caregiver in the past?” and “Are you or have you ever been a 

health care professional?”(“no” (0) and “yes” (1)). 

Potential Mediating TFs  

In the model, potential mediating variables were the patient’s fatigue level, expression of 

anemia-related symptoms, and HRQoL. These variables were represented by the FACT-F score, 

the survey items on symptoms, and the SF-12v2 score, respectively.  

Scores on the FACT-F questionnaire range from zero to 52 with higher scores indicating 

less fatigue. The score range for an interpretation of “least fatigue” was 45 to 52 and the score 

range for “most fatigue” was zero to 14.  

In the patient survey, experience in the last seven days of potential anemia symptoms was 

recorded (“no” (0) and “yes” (1)). Potential anemia-related symptoms were also listed for the 

patient to check off if they experience (fatigue/loss of energy, depressed/”feeling down,” unusual 

rapid heartbeat, shortness of breath, dizziness/weakness/light-headedness, headache, difficulty 
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concentrating, pale skin, leg cramps, insomnia, chest pain, feeling cold, chills, low blood 

pressure, blue fingertips, or other). The number of symptoms was tabulated. The variable for 

experience with anemia symptoms in the last seven days was used since almost half of patients 

did not report experiencing any anemia symptoms. 

The SF-12v2 overall QOL and physical and mental health composite scores were 

determined using the scores of the 12 questions and range from zero to 100. Scoring requires use 

of the instrument developers scoring software. A zero score indicates the lowest level of health 

and a 100 indicates the highest level of health. Scores tend to vary by age, with scores trending 

lower on the physical health scale with age and higher on the mental health scale with age. Score 

interpretation should be in context with individuals of a similar age and disease burden. The PCS 

and MCS were designed to have a mean of 50 and a SD of 10 in a representative U.S. 

population. However, the mean varies by age group, with PCS generally decreasing and MCS 

increasing with age. Thus, a PCS < 44.70 (SD 10.66) and MCS < 53.17 (SD 9.29) are below the 

U.S. population norms for ages 65-74.127 Means have been reported in Italy and France for a 

population ages 65-74 as follows: Italy – PCS=51.2 (SD 7.4) and MCS=47.8 (SD 10.1); and 

France – PCS=51.2 (SD 10.4) and MCS=48.4 (SD 9.4).128 The French and Italian data was from 

a study and not an officially calculated representative population norm, so the numbers may not 

be representative of the entire countries.  

Potential Moderating TFs  

Potential moderating variables included caregiver and patient characteristics such as 

gender (“male” (0) and “female” (1)), age (years), country living in (“U.S.” (1)/”Italy” 

(2)/”France” (3)), patient cancer diagnosis (“breast” (0), “colorectal” (1), “lung” (2), 

“gynecological” (3)), relationship between caregiver and patient (“wife/husband/life partner” (1), 
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“daughter/ son/mother/father/other family member” (2), “friend/neighbor” (3), or “other” (4), 

and educational status (“less than high school” (1)/”high school graduate” (2)/”some college” 

(3)/”Bachelor’s” (4)/”Master’s” (5)/ “Doctorate” (6)/”other” (7)). For the analyses, the 

educational status variables were recoded as “high school or less” (0) and “more than high 

school” (1). Additional variables included providing caregiving to more than the patient (“no”(0) 

and “yes” (1)), the living situation of the patient (alone/spouse/partner/family/friends/roommate/ 

caregiver/other coded as “no” (0) and “yes” (1)), the distance between caregiver and patient 

homes in time (minutes for a one-way trip), and caregiver employment status (“not employed” 

(0) and “employed” (1)). Since only 49 caregivers needed to travel to reach the patient’s home, 

this variable was not utilized in the analyses to maintain the number of cases. These moderator 

variables came from the patient and caregiver surveys and the patient chart review. 

Potential Confounders 

Potential confounders included the patient’s comorbidities (“no” (0) and “yes” (1)) from 

a list) in the past 30 days, history of recent surgery or radiation in the past 30 days (“no” (0) and 

“yes” (1)), and ECOG status (“fully active” (0), “restricted activity plus ambulatory” (1), 

“ambulatory” (2), “limited self-care” (3), “completely disabled” (4), and “dead” (5); See 

Appendix E). The exclusion criteria assured that no patient had an EGOG status of “completely 

disabled” or “dead”. These confounder variables all came from the patient chart reviews. 
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VIII. ANALYTICAL PLAN 

1.  Analytical Strategy 

The analytical strategy was based in the elaboration model in order to enhance the 

inference of cause and effect for correlational data. In the elaboration model test factors (TFs) 

are introduced systematically to assess if the initial bivariate association between the IV and the 

DV were modified by the introduction of a third variable.147 This strategy also helps indicate the 

nature of the bivariate association between the IV and the DV in terms of the type of relationship 

in operation (e.g., explanation, interpretation, replication, or suppression). These relationships 

were assessed using crosstabs, chi-square tests, gamma values, and comparison of regression 

model characteristics (model significance, beta coefficient values and significance, F value, and 

coefficient of determination (r2) value). The order of introduction of the TFs was guided by 

current recommendations for theory-based data analysis for the social sciences.148  

First, using an exclusionary approach, TFs were introduced that may threaten internal 

validity due to alternative explanation such as spuriousness, redundancy, or chance. Next, using 

an inclusionary approach, internal validity was strengthened through elaboration of a causal 

system by introducing TFs that theory and previous data indicate fall in the pathway of the focal 

relationship either as antecedent, intervening, or consequent variables. Both exclusionary and 

inclusionary approaches addressed whether the focal relationship changed with the addition of 

TFs.  

Finally, conditions of influence of the focal relationship were assessed through 

introducing TFs that are potential effect modifiers and through analysis of potential subgroup 

variation in stratified regression models. Assessment of conditional relationships addressed 

whether the focal relationship differed across the values of a TF. Potential effect modifiers had 
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an association with either the IV or the DV. Regression models were run that stratified on the 

potential effect modifier. Plots of the conditional relationship which demonstrated intersecting 

lines and determination of non-overlapping confidence intervals in the focal IV across the 

stratified groups were used to determine potential interactions. Potential interaction terms and 

their component terms were entered into regression models and the new model was assessed in 

terms of model significance, beta coefficient values and significance, F value, R2 value, and 

comparison of these characteristics to previous models without the interaction. Final model 

selection was based on demonstration of greater statistical significance, larger F and R2 values in 

comparison with other models (using the incremental F test), as well as, on theory and previous 

research findings. All analyses were run using SPSS version 22.0 software. 

2. Missing Value Imputation 

The dataset used for the dissertation analyses contains missing values with 81.32% 

(n=148) of cases having at least one missing value (details on variables with missing data found 

in Appendix I on page 227). The first step to determining how to deal with the missing data was 

to examine and analyze missingness patterns. The type of missingness can be identified as the 

following: 1) unit nonresponse (e.g., noncontacts and refusers), 2) block nonresponse (e.g., items 

that do not appear on all survey versions), and 3) item nonresponse (e.g. items missing due to 

skip patterns in survey, drop-out from study, or don’t know or refused responses).149 The type of 

missingness in the dissertation dataset was item nonresponse due to skip patterns and don’t 

know/refused responses. The next step was to identify if the missingness was at random (MAR), 

if the missingness was completely at random (MCAR), or if the missingness was not at random 

(MNAR). If the pattern of missing data was related to the observed data only, then the data was 

MAR. MCAR is a specific type of MAR in which the missingness does not depend on either the 
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observed or unobserved data. In contrast, if the pattern of missing data was related to unobserved 

observations, then the data was MNAR.150  The missingness pattern in this dissertation dataset 

were MAR and this was supported by the missing value patterns chart in which the blocks of 

missing data appear dispersed with no discernable pattern except for the block patterns expected 

for variables with skip patterns (Appendix I on page 227). 

There are several methods to dealing with missing values in a dataset. The most 

commonly used method is complete case analysis (also known as listwise deletion) in which the 

entire case or row is excluded from the analysis if there is a missing value. Complete case 

analysis results in loss of some valid data points for the case or row, reduced power, and may 

yield biased estimates because the relationships among variables are not maintained.150 In 

contrast, multiple imputation is a method to handle missing values in a dataset that allows use of 

all observed data values, increases power, and reduces the bias of estimates. Multiple imputation, 

introduced by Rubin,151 involves filling in missing values multiple times to create a single 

complete dataset.   

The method of multiple imputation used in the dissertation analyses was multivariate 

imputation by chained equations (MICE) (also called “sequential regression multiple 

imputation” (SRMI) or “imputation by full conditional specification”). The terminology used in 

the SPSS program is “fully conditional specification” (MCMC). The MICE or MCMC method 

was chosen due to its flexibility and specific procedures to handle skip patterns in a survey.152-154 

This method contains six steps:152 

• Step 1: A simple imputation (e.g., imputing the mean) is performed for every missing 

value in the dataset. These mean imputations can be thought of as place holders (“m”); 

• Step 2: The “m” mean imputations for one variable (“var”) are set back to missing;  
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• Step 3: The observed values from the variable “var” in Step 2 are regressed on the other 

variables in the imputation model. 

• Step 4: The missing values for “var” are replaced with predictions (imputations) from the 

regression model. “Var” is subsequently used as an IV in the regression models for other 

variables (using both the observed and imputed values). 

• Step 5: Steps 2–4 are then repeated for each variable that has missing data. At the end of 

one cycle, all missing values are replaced with predictions from regressions that reflect 

the relationships observed in the data.  

• Step 6: Steps 2 through 4 are repeated for a number of cycles, with the imputations being 

updated at each cycle. The final imputations are retained at the end of these cycles 

providing pooled data of all imputations for use in further analyses.  

The imputation model settings for the dissertation analyses included five model 

imputations and 10 iterations. The imputation approach to dealing with missing data due to 

survey skip patterns resulting in missing data is the same as dealing with other types of missing 

data. However, after imputation, these values were restored to skips (missing data) in all the 

imputed datasets.154  Variables that were constructed into a score or summary variable (e.g., ZBI 

or time spent providing care for ADLs and IADLs) were left out of the initial imputation 

calculations and reconstructed after imputation from the imputed values for the individual 

variables that the score or summary variable encompassed. An exception was made for the SF-

12v2 score, which has a specified software and procedure for dealing with missing data and 

creating a score. After imputation, the pooled means of key imputed values were compared to 

those obtained in parent study analyses (Appendix I). The pooled data was used for all data 



100 
 

analyses unless the particular analysis did not report on pooled values (was noted and data used 

identified). 

3. Descriptive Analyses 

Using pooled imputed data, patient and caregiver demographic measures including age, 

gender, employment status, and education level were summarized descriptively (Initial results in 

Tables 4 and 5 on pages 51 and 52, respectively and pooled results in Tables 8 and 9 on pages 

112 and 113, respectively). In addition, patient demographic measures including place of 

residence and living situation, were presented. Patient clinical measures, such as, Hb level, 

anemia-related symptoms, hospitalization, comorbidities, concomitant medication, chemotherapy 

treatment type, cancer diagnosis type, and ECOG performance status were descriptively 

analyzed. Additionally, the following instrument scores were described: the patient fatigue score 

(FACT-F); the patient physical and mental health composite score (SF-12v2); the subjective 

caregiver burden score (ZBI); the overall caregiver time spent on caregiver activities, as well as, 

time spent on assisting patients with ADLs and time spent on assisting patients with IADLs 

(modified CAS); and the overall WI and AI score for the caregiver and subcomponent scores for 

absenteeism, presenteeism, and work productivity loss (WPAI-SHP). 

Descriptive analyses for categorical variables were presented by frequency and 

percentage. Continuous variables were descriptively analyzed in terms of the number of patients 

and caregivers, mean, median, range, standard deviation (SD), and 95% confidence interval (CI) 

for the mean. Variables were summarized for each country.  
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4.  Bivariate Analyses 

In accordance with the elaboration model, relationships were assessed between the IV 

and DV, IV and TFs, and DV and TFs using crosstabs, chi-square tests, and gamma values. The 

crosstabs portray the percentage differences between the IV columns of the table. The chi-square 

p-value indicates whether or not the relationship shown in the crosstabs table is significant and 

the gamma value indicates the magnitude of significance. Upon running a crosstab of the DV by 

the IV by the TF, a partial gamma result helped in the assessment of the type of relationship in 

operation (e.g., explanation, interpretation, replication, or suppression). Since the data was 

imputed and analyses were run on pooled data, chi-square p-values and partial gamma values 

were available only for the original data and each individual imputation (not pooled). Thus, these 

values only suggested that the results for the pooled data were similar. If the chi-square p-value 

for either the original data or any of the imputations was significant (p<0.05), the assumption 

was made that this was also likely true for the imputed pooled data. 

5.  Interaction Analysis 

To rule out a possible interaction relationship, a log linear analysis looking at the k-3 

likelihood chi-square p-value was run on the pooled data. A significant p-value (p<0.05) was 

indicative of a potential interaction effect and a non-significant p-value was indicative that the 

comparison of the zero-order gamma to the first-order partial gamma was a better representation 

of the type of relationship. Finally, the p-value for the chi-square of the relationship between the 

IV and the DV controlling for the TFs in the partial associations table was used to help verify the 

relationship indicated by the comparison of the zero-order gamma to the first-order partial 

gamma. 
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6.  Regression 

Multiple linear regression was run on the pooled imputed data. The prior bivariate and 

interaction analyses helped determine which TFs or interaction terms were included in the 

regression model. All the TFs and/or interaction terms with a significant association (p<0.05) 

shown in the bivariate and interaction analyses were included. Additionally, some TFs which did 

not reach significance, but that the literature strongly suggested were important to the model 

were also included. Model statistics were not available for the regression of pooled data, so 

ranges were provided of the original data and all imputations. 
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IX. ANALYSIS 1 MANUSCRIPT: Subjective Caregiver Burden among Caregivers of 

Cancer Patients with Anemia in the United States, Italy, and France 

1. Introduction 

Cancer, with approximately 14 million new cases and 8.2 million deaths globally in 

2012,155  impacts a vast portion of the world directly and indirectly. Conditions associated with 

cancer, such as anemia, may also create increased burden for patients and their caregivers. 

Anemia is one of the most common hematological complications among cancer patients and is 

characterized by a decrease in the number of red blood cells or hemoglobin (Hb), which causes 

an impaired ability to provide sufficient oxygen to body tissues. The incidence of anemia may 

reach as high as 70%-90% in patients receiving myelosuppresive chemotherapy and/or radiation 

therapy.8 Commonly experienced symptoms of anemia include fatigue, tachycardia, cognitive 

impairments, shortness of breath, depression, dizziness, chest pain, weakness, loss of appetite, 

and headaches.12 These symptoms often interfere with an individual’s ability to perform normal 

activities.10 Anemia may also exacerbate comorbid conditions such as cardiac and pulmonary 

disease. Fatigue from cancer treatment is one of the most substantial symptom concerns to patients 

with an estimated prevalence from 80% to 90%.12 Some studies support the idea that fatigue 

adversely impacts patient functional capacity, including the ability for self-care, to work and take 

care of one’s family, and decreases health-related quality of life (HRQoL).10, 12, 13  

Cancer patients, especially those undergoing treatment23 and experiencing 

chemotherapy-induced anemia (CIA) and fatigue, often require assistance to perform daily and 

necessary activities. Informal caregivers act as a critical component in the care of cancer 

patients by providing assistance with medical and non-medical needs,14-17 including roughly 

80% of tasks previously performed by health professionals such as management of side effects (e.g., 



104 
 

fatigue) and late effects of treatment. Previous research on caregivers of cancer patients have 

reported average informal care time from 10 hours a week3 to 8.3 hours per day for 13.7 

months.156 As a result of providing care, informal caregivers may experience negative impacts 

on their own health and well-being, including decreased mental and physical health, increased 

mortality, neglect of self-care activities, decreased social life, financial burden, and 

employment difficulties.30, 35-39, 41, 43, 44, 47-49,53,54  

While the study of objective burden (e.g., time spent caregiving) is important, it is also 

critical to include assessment of subjective burden to an overall study of caregiver burden. 

Subjective burden refers to how the informal caregiver perceives the impact of the objective 

burden related to caregiving.157 Physical and physiological outcomes of informal caregivers of 

cancer patients may be mediated by perceptions of caregiving burden balanced with the 

perceived positive aspects of the caregiver role.158-162  For example, the outcome of caregiver 

depression was associated with perceived burden of caregiving in some studies.46, 163 Other 

studies on informal caregivers of cancer patients suggest potential predictors of subjective 

burden such as lifestyle interference,164 social isolation and restriction in activity due to caregiver 

responsibilities,165 low self-efficacy or feelings of inadequacy when performing caregiving 

tasks,162 guilt, being a single caregiver or a sibling, cancer types,166 advanced stage of the 

patient’s cancer,167 lack of family support, and care for patients' with greater dependency on 

assistance with activities of daily living (ADLs).168  

The population of informal caregivers of patients with CIA and the topic of subjective 

caregiver burden in this population is understudied. While some caregiver burden-related 

research exists, the research is primarily limited to a few diseases (e.g., Alzheimer’s), and 

notably little research on the needs of caregivers providing care for patients with CIA is available 
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for countries outside the U.S. Subjective burden is a potentially modifiable factor impacting 

informal caregiver outcomes, but previous research on drivers or relative importance of clinical, 

demographic, and other characteristics on the subjective burden is incomplete. In light of this 

need, the analyses of this paper focused on answering the following research question: “What are 

the primary factors that predict subjective caregiver burden among caregivers of patients with 

CIA?” 

2. Methods and Materials 

The data came from a cross-sectional study conducted at eight oncology centers in the 

U.S. (Norwich, CT; Ogden, UT; and Springfield, OR), Italy (Bresacia, Treviso, and Udine), and 

France (Nancy and Besancon). Adult patients had a diagnosis of stage III or IV breast, lung, 

colorectal, or gynecological cancer; were currently undergoing chemotherapy treatment or 

received chemotherapy within the last 21 days for non-curative intent; and were anemic (Hb level 

in the last 14 days < 12.0 g/dL). Adult caregivers were defined as providers of care 

knowledgeable about the patient’s routine care and able to answer questions related to patient 

ADLs and instrumental activities of daily living (IADLs). Both caregivers and patients were 

excluded if the caregiver was a paid professional or if the patient was currently receiving adjuvant 

chemotherapy; had a transfusion within the past 14 days; had an Eastern Cooperative Oncology 

Group (ECOG) score of four; or needed caregiver assistance prior to cancer diagnosis.  

For each consecutive patient presenting for their usual care visit, the physician 

identified potentially eligible patients. Eligible patients and their caregivers were recruited in 

each of the two patient Hb level categories (≤ 9.9 g/dL and ≥ 10.0 to < 12.0 g/dL) with a target 

enrollment of 50 patients per each Hb categories per country. Upon completing an informed 

consent form, enrolled patients and caregivers were asked to complete a paper survey during 
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their study visit. The caregiver survey contained questions related to demographics, time spent 

on caregiver activities, caregiver burden (Zarit Burden Interview (ZBI), and lost work 

productivity and activity impairment (Work Productivity and Activity Impairment – Specific 

Health Problem (WPAI-SHP)) (instruments in Appendices B and C). The patient survey 

collected demographic and clinical information, fatigue assessment (Functional Assessment of 

Cancer Therapy – Fatigue (FACT-F)), and HRQoL (Short Form 12-Item Health Survey Version 

2 (SF12-v2)) (instruments in Appendix D).  Site staff also collected patient clinical 

information from medical charts from the date of survey completion through the prior 30 days. 

Study staff entered de-identified data into a password protected database. 

Theoretical models were used in addition to the findings in the literature, to suggest 

potential predictive factors of subjective CIA caregiver burden to assess. The conceptual 

framework selected to guide the analyses for this paper were based on a combination of Folkman 

and Lazurus’ (1988) Stress and Coping Theory138 and Aneshensel et al.’s (1985) Stress 

Proliferation and its Containment Model.139 According to Aneshensel et al.’s model, the 

individual embarks on a caregiver career typically when a family member needs substantial 

assistance outside of a formal institution. Involvement in a caregiver career may expose the 

caregiver to stressors that result in negative health and emotional well-being outcomes. 

Moderators, including social, personal, and material resources (such as mastery or self-efficacy), 

help modify or regulate the causal relationship between stressors and outcomes.  Over the course 

of the caregiver career, stressors tend to build upon one another, multiply, and extend to stressors 

outside the realm of caregiving. Utilizing the stress and coping model as a guide, an initial 

conceptual model was developed to help guide assessment of the relationship between potential 

predictive factors in subjective caregiver burden (Figure 9, next page). 
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Potential Mediating Test Factors: 

 Patient’s fatigue level 

 Patient’s anemia symptoms 

 Patient’s QoL (physical and mental) 

 

Potential Confounding Factors:  

 Patient’s comorbidities 

 Patient’s history of recent surgery or radiation 

 Patient’s ECOG status 

Potential Moderating Test Factors: 

 Caregiver and patient gender 

 Caregiver and patient age 

 Patient cancer diagnosis 

 Country caregiver lives in 

 Caregiver relationship to patient 

 Providing caregiving to more than patient 

 Patient’s living situation 

 Distance between caregiver’s and patient’s  residences  

 Caregiver employment status 

 Educational status of caregiver and patient 
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Analytic Strategy. The analytical strategy, based in the elaboration model to enhance the 

inference of cause and effect for correlational data, called for introducing test factors (TFs) 

systematically to assess if the initial bivariate association between the focal independent variable 

(IV) and the dependent variable (DV) were modified by the introduction of a third variable.147 

These relationships were assessed using crosstabs, chi-square tests, gamma values, and 

regression model characteristics (beta coefficient and F values/significance and the r2 value). The 

order of introduction of TFs was guided by current recommendations for theory-based social 

science data analysis.148 The dataset was relatively small (n=182 caregivers and patients). Only 

four percent of the dataset values were missing, but 81% of cases had at least one value missing. 

In order to preserve the maximum amount of cases, missing values were imputed using multiple 

imputation by full conditional specification. The analyses included descriptive, bivariate, 

interaction, and multiple linear regression analyses. All analyses were run on pooled imputed 

data using SPSS 22.0. 

Description of Variables. The IV in the analysis was the patient’s degree of anemia (Hb 

level). In order to more evenly distribute the data and to meet World Health Organization 

recommended cutoffs for categorization of mild, moderate, and severe anemia,144 Hb level was 

categorized as moderate to severe (Hb ≤ 10.9g/dL) and milder anemia (Hb ≥ 11.0 to 11.9 g/dL). 

The DV, subjective caregiver burden, was assessed using the validated short 12-item ZBI 

summed score113-115 (range: 0 (low burden) to 48 (high burden)). Possible response options were 

never (0), rarely (1), sometimes (2), frequently (3), and always (4). While definitive cut-points to 

identify high burden have not been established, high burden cutoffs for the ZBI are suggested in 

the literature of ≥17113 or ≥10.116 Since the mean ZBI score was 10.0 in the dataset and this value 
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fits one of the reported cutoffs, a score of ≥10.0 was considered high burden (1) and a score of 

≤9.9 was considered low burden (0).  

Objective Primary Stressors. Objective primary stressors were the caregiver time spent 

providing assistance with IADLs (communication, transportation and supervision) and ADLs 

(dressing, eating and appearance/hygiene) in hours and minutes and whether this assistance was 

primarily for ADLs. The variable on patient need for assistance primarily with ADLs (ADL 

dependency) was coded as “zero or one ADL” (0) and “two or three ADLs” (1).  

Role overload, the feeling of being overwhelmed by care-related responsibilities, was 

represented by two items. The ZBI item was excluded as the DV was the ZBI score. The WPAI-

SHP item was response to: “During the past seven days, how much did your caregiving affect 

your ability to do your regular daily activities, other than work at a job?”  The question response 

was selection of a number on the scale which ranges from “caregiving had no effect on my daily 

activities” (0) to “caregiving completely prevented me from doing my daily activities” (10).  

The role strains relevant to the model were family conflict, social strain, work strain, 

work reduction, and non-employment. Role strains represented by items in the ZBI were 

excluded from this analysis as the DV was the ZBI score. Skip patterns in the WPAI-SHP for 

role strain and work reduction items considerably limited the cases available for analysis. These 

WPAI-SHP items were not assessed to maintain the full dataset size during analysis.  

Employment status was coded as “not employed” (0) and “yes, employed” (1). Intrapsychic 

strains included loss of self and caregiver competence. The questions from the ZBI were 

excluded from this analysis as the DV was the ZBI score. Caregiver competence was represented 

by the questions: “Have you ever been a caregiver in the past?” and “Are you or have you ever 

been a health care professional?” (“no” (0), “yes” (1)). 
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Mediating TFs. In the model, potential mediating variables were the patient’s fatigue 

level (FACT-F), expression of anemia-related symptoms, and HRQoL (SF-12v2). Scores on the 

FACT-F questionnaire range from zero to 52 with higher scores indicating less fatigue (“least 

fatigue”: 45-52, “most fatigue”: 0-14). In the patient survey, experience in the last seven days of 

potential anemia symptoms was recorded (“no” (0), “yes” (1)). The SF-12v2 PCSs and MCSs 

were determined using instrument developer software (0=lowest level of health, 100=highest 

level of health).  

Moderating TFs. Potential moderating variables included caregiver and patient 

characteristics such as gender (“male” (0), “female” (1)), age (years), country (“U.S.” (0), 

”Europe” (1)), patient cancer diagnosis (“breast” (0), “colorectal” (1), “lung” (2), 

“gynecological” (3)), relationship between caregiver and patient (“spouse/life partner” (1), 

“daughter/son/parent/other family member” (2), “friend/neighbor” (3), “other” (4)), and 

educational status (“high school or less” (0), “more than high school” (1). Additional variables 

included providing caregiving to more than the patient (“no” (0), “yes” (1)), patient living 

situation (alone/spouse/partner/family/friends/roommate/caregiver/other coded as “no” (0), “yes” 

(1)), one-way distance between caregiver and patient homes (minutes), and caregiver 

employment (“not employed” (0), “employed” (1)). Since only 49 caregivers needed to travel to 

the patient’s home, this variable was not used to maintain sample size.  

Confounders. Potential confounders included the patient’s comorbidities (from a list) and 

history of recent surgery or radiation in the past 30 days (“no” (0), “yes” (1)) and ECOG status 

(“fully active” (0), “restricted activity plus ambulatory” (1), “ambulatory” (2), “limited self-care” 

(3), “completely disabled” (4), “dead” (5)).  
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3. Results 

Demographic and Key Burden-Related Variables (Table 8 and 9 on pages 112 and 113). 

A total of 182 patients and their caregivers were enrolled in the U.S. (N=55), Italy (N=101), and 

France (N=26). Caregivers were almost equally divided by gender (50.5% female; 49.5% male) 

and 65.4% were <65 years old. Caregivers reported a daily mean of 13.3 hours assisting with 

ADLs and IADLs. U.S. caregivers reported the greatest daily mean hours in assistance (17.2), 

followed by Italy (12.4) and France (8.6). Caregivers also reported a ZBI mean score of 10.0 

with the highest mean scores in the U.S. (10.8), followed by Italy (9.8) and France (9.0).  

Additionally, caregivers reported impacts to work productivity (among employed, mean work 

impairment (WI) =30.9%) and activity (mean activity impairment (AI) =24.1%) in the past week. 

The greatest WI occurred in Italy (35.7%) followed by the U.S. (30.2%) and France (2.9%) and 

the U.S. had the highest AI (29.2%), followed by Italy (24.7%) and France (11.2%).  

Patients were primarily female (74.7%) and ≥65 years old (50.5%) and all were 

diagnosed with stage III or IV breast, colorectal, lung, or gynecological cancer. Patients had a 

mean Hb level of 10.4 g/dL and reported a mean FACT-F score of 30.1. Italian patients reported 

the highest mean FACT-F score (32.9), followed by French (30.5) and U.S. patients (24.8). 

Patients reported a SF-12v2 physical component score (PCS) of 38.1 and mental component 

score (MCS) of 45.0 with PCSs highest in France (41.6), followed by Italy (38.3) and the U.S. 

(36.2) and MCSs highest in the U.S. (47.3), followed by Italy (44.1) and France (43.8).  
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Table 8. Demographics and Burden-Related Results for Caregivers (using pooled data) 

 U.S. 

(N=55) 
ITALY 

(N=101) 
FRANCE 

(N=26) 
TOTAL 

(N=182) 

Sex - n (%) 

Male 23 (41.8%) 48 (47.5%) 19 (73.1%) 90 (49.5%) 

Female 32 (58.2%) 53 (52.5%) 7 (26.9%) 92 (50.5%) 

Age (years) 

Mean (SE) 59.9 (2.2) 55.2 (1.2) 60.2 (2.8) 57.3 (1.0) 

Education - n (%) 

< High School to High School Graduate 13 (23.6%) 71 (70.3%) 10 (38.5%) 94 (51.7%) 

Some College 29 (52.7%) 5 (5.0%) 1 (3.8%) 35 (19.2%) 

Bachelor’s, Master’s, Doctorate Degree 11 (20.0%) 13 (12.9%) 2 (7.6%) 26 (14.3%) 

Other 2 (3.6%) 12 (11.9%) 13 (50.0%) 27 (14.8%) 

Employment Status* - n (%) 

Employed (Full-time, Part-time or Self) 22 (40.0%) 50 (49.6%) 8 (30.7%) 80 (44%) 

Volunteer or Unpaid 1 (1.8%) 0 0 1 (0.5%) 

Student (Full-time, Part-time) 2 (3.6%) 0 0 2 (1.1%) 

Homemaker 6 (10.9%) 17 (16.8%) 1 (3.8%) 24 (13.2%) 

Not Working, Retired, or Disabled 35 (63.7%) 37 (36.7%) 17 (65.3%) 89 (48.9%) 

Other 0 1 (1.0%) 1 (3.8%) 2 (1.1%) 

Relationship to Patient - n (%) 

Spouse, Life Partner 32 (58.2%) 63 (62.4%) 19 (73.1%) 114 (62.6%) 

Daughter, Son, Parent, Other Family 19 (34.5%) 37 (36.6%) 6 (23.1%) 62 (34.1%) 

Friend or Neighbor 2 (3.6%) 1 (1.0%) 0 3 (1.6%) 

Other 2 (3.6%) 0 1 (3.8%) 3 (1.6%) 

One-Way Commute time from Caregiver’s Place to Patient (minutes) 

Mean (SE) 27.7 (6.0) 19.8 (5.8) 17.0 (4.5) 22.4 (3.7) 

Time spent in Assistance with ADLs and IADLs in 24-Hour Period** (hours) 

ADLs Mean (SE) 10.1 (1.3) 8.4 (1.0) 5.3 (1.5) 8.4 (0.7) 

IADLs Mean (SE) 7.1 (1.2) 4.0 (0.4) 3.3 (1.1) 4.9 (0.5) 

ADLs + IADLs Mean (SE) 17.2 (2.1) 12.4 (1.3) 8.6 (2.3) 13.3 (1.0) 

Perception of Caregiver Burden (ZBI Score) 

Mean (SE) 10.8 (1.0) 9.8 (0.7) 9.0 (1.4) 10.0 (0.5) 

Work Productivity and Activity Impairment (WPAI-SHP Score) 

% WI Mean (SE) 30.2% (5.9) 35.7% (5.0) 2.9% (1.8) 30.9% (3.7) 

% AI Mean (SE) 29.2% (3.7) 24.7% (2.8) 11.2% (4.3) 24.1% (2.0) 
* More than one response category possible 

** Total time may exceed 24 hours as individual estimates of assistance for each ADL and IADL 

category may overlap 
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Table 9. Demographics and Burden-Related Results for Patients (using pooled data) 

 U.S. 

(N=55) 
ITALY 

(N=101) 
FRANCE 

(N=26) 
TOTAL 

(N=182) 

Sex - n (%) 

Male 12 (21.8%) 34 (33.7%) 0 46 (25.3%) 

Female 43 (78.2%) 67 (66.3%) 26 (100%) 136 (74.7%) 

Age (years) 

Mean (SD) 63.8 (12.6) 63.3 (10.3) 62.1 (13.7) 63.3 (11.5) 

Education - n (%) 

< High School to High School Graduate 26 (47.3) 70 (69.3%) 18 (69.2%) 114 (62.6%) 

Some College 20 (36.4) 5 (5.0%) 1 (3.8%) 26 (14.3%) 

Bachelor’s, Master’s, Doctorate Degree 9 (16.3) 8 (7.9%) 1 (3.8%) 18 (9.9%) 

Other 0 18 (17.8%) 6 (23.1%) 24 (13.2%) 

Employment Status* - n (%) 

Employed (Full-time, Part-time or Self) 11 (20.1%) 15 (14.9%) 7 (26.9%) 33 (18.1%) 

Volunteer or Unpaid 2 (3.6%) 0 0 2 (1.1%) 

Student (Full-time, Part-time) 0 1 (1.0%) 0 1 (0.5%) 

Homemaker 14 (25.5%) 16 (15.8%) 2 (7.7%) 32 (17.6%) 

Not Working, Retired, or Disabled 36 (65.5%) 72 (71.3%) 19 (73%) 127 (69.8%) 

Other 1 (1.8%) 2 (2.0%) 0 3 (1.6%) 

Living Situation* - n (%) 

Living Alone 5 (9.1%) 12 (11.9%) 3 (11.5) 20 (11.0%) 

Living with Caregiver 2 (3.6%) 9 (8.9%) 0 11 (6.0%) 

Living with Spouse, Partner, Family, 

Friend(s), or Roommate(s) 
53 (96.3%) 92 (91.2%) 24 (92.2) 169 (92.9%) 

Other 0 1 (1.0%) 0 1 (0.5%) 

Hemoglobin Level (g/dL) 

Mean (SD) 10.4 (1.04) 10.32 (1.5) 10.93 (0.74) 10.4 (1.08) 

Cancer Diagnosis - n (%) 

Breast 17 (30.9%) 26 (25.7%) 11 (42.3%) 54 (29.7%) 

Colorectal 10 (18.2%) 30 (29.7%) 3 (11.5%) 43 (23.6%) 

Lung 18 (32.7%) 30 (29.7%) 1 (3.8%) 49 (26.9%) 

Gynecological 10 (18.2%) 15 (14.9%) 11 (42.3%) 36 (19.8%) 

ECOG - n (%) 

0 Fully Active 8 (14.5%) 53 (52.5%) 2 (7.7%) 63 (34.6%) 

1 Restrictively Active 32 (58.2%) 38 (37.6%) 19 (73.1%) 89 (48.9%) 

2 Ambulatory, Capable of All Self Care 8 (14.5%) 8 (7.9%) 5 (19.2%) 21 (11.5%) 

3 Capable of Only Self Care 7 (12.7%) 2 (2.0%) 0 9 (4.9%) 

Fatigue (FACT-F Score) 

Mean (SE) 24.8 (1.8) 32.9 (1.0) 30.5 (2.0) 30.1 (0.9) 

Health Related Quality of Life (SF-12v2 Score) 

PCS - Mean (SE) 36.2 (1.3) 38.3 (0.9) 41.6 (1.7) 38.1 (0.7) 

MCS - Mean (SE) 47.3 (1.7) 44.1 (1.1) 43.8 (1.7 45.0 (0.8) 
* More than one response category possible    
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Bivariate and Regression Analyses (Details in Appendix L). Eleven variables had 

significant associations (p<0.05) with the IV, DV, and/or an adjacent variable in the conceptual 

model in the bivariate analyses: patient variables – cancer diagnosis, fatigue (FACT-F score), 

fatigue/loss of energy, PCS, and ADL dependency and caregiver variables – caregiving time, AI, 

past caregiver experience, gender, country, and caring for more individuals than the patient. 

Table 10. Regression of Subjective Caregiver Burden by Patient & Caregiver Characteristics 

Characteristic n=182 

b (SE) 

IV: Patient anemia (0=≤10.9,1=≥11.0) -0.014 (1.527) 

Mediating TFs  

Patient FACT-F -0.010 (0.047) 

Patient SF-12v2 PCS 0.061 (0.057) 

Moderating TFs  

Cg gender (0=male, 1=female) -1.972 (1.411) 

Patient cancer (Reference category = breast)  

Colorectal 0.853 (1.374) 

Lung 1.158 (1.359) 

Gynecological -2.499 (1.406) 

Country (0=U.S., 1=Europe) 0.028 (1.136) 

Provide care more than patient (0=no, 1=yes) 2.740 (1.401)* 

Other TFs  

ADL dependency (0=≤1, 1=≥2) 1.317 (1.037) 

Cg AI 0.094 (0.019)*** 

Cg experience (0=no, 1=yes) 1.909 (1.063) 

Cg gender x patient anemia 0.953 (2.080) 

Constant 4.594 (2.664) 

Model (Range for original and imputed data) 

F 3.304-4.454*** 

df 13 

R2 0.237-0.256 

*p<0.05, **p<0.01, ***p<0.001 

Several multiple linear regression models were run to predict greater caregiver subjective 

burden in order to select the model with the most significance and best fit in terms of F and r2 

values and most significant variables. The variables in the final regression model significantly 

predicted greater subjective caregiver burden, range of F(13, 135) = 3.304-4.454, p<0.0001, 

range of r2= 0.237-0.256. Two variables added significantly to the prediction: providing care to 
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more than the patient and caregiver AI. If a caregiver provided care for more than the patient, 

then the caregiver subjective burden (ZBI score) increased by 2.740 points (holding all other IVs 

constant). Increasing the caregiver’s AI by one, increased the caregiver subjective burden (ZBI 

score) by 0.094 points (holding all other IVs constant) (Table 10, page 114). 

4. Discussion 

Key Burden-Related Results. Caregiver results for the time spent providing assistance, 

ZBI score, and WPAI score indicated that caregivers were experiencing burden as a result of 

providing care. Time spent providing assistance with ADLs and IADLs in a 24-hour period was 

considerable in all countries; in fact, as measured, greater in total than a normal eight-hour work 

day in the U.S. (17.2 hours) and Italy (12.4 hours) and France (8.6 hours). The time spent 

providing care reported by U.S. caregivers was particularly high and much higher than previous 

studies estimating the cost of informal caregivers in similar populations (10 hours a week 

(equating to 1.43 hours a day)3 and 8.3 hours a day156). The greater amount of time spent 

providing care in our study may be due to methodological differences (e.g., our study population 

was restricted to anemic patients, had a caregiver versus patient respondent, and did not cap 

possible hours reportable) or changing patterns and U.S. healthcare-related policies that shift the 

obligation of patient care to families. Another possible explanation might be that unmeasured 

caregiving responsibilities were shared by more extended family members in France and Italy 

compared to the U.S. with its more nuclear structure. It should be noted, however, the actual time 

spent providing care was likely overestimated. The manner in which it was counted (additive) 

reflected that assistance activity categories may overlap (e.g., a caregiver could perform tasks 

from two categories at the same time such as supervising the taking of medication while also 

preparing a meal for the patient). The caregiver survey questions on each of the six types of 
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ADLs or IADLs allowed a response of zero to 24 hours and theoretically a caregiver could report 

more than 24 hours of total assistance in a typical day (up to 144 hours). In the original data, 28 

out of 182 (roughly 15%) of caregivers reported assistance times greater than 24 hours and the 

highest value was 55 hours. Development of caregiver time measures are needed that enable 

better reflection of likely "multi-tasking," actual total time spent caregiving, and all caregiving 

activities beyond just assistance with ADLs and IADLs. 

The ZBI score also suggests that caregivers are experiencing burden. While an overall 

mean score of 10.0 out of a possible total of 48 seems low and was lower than previous research 

on similar populations reporting ZBI scores ranging from 16.0 to 36.5,98, 166, 168-170 previous 

literature that looks at potential cut-offs on the ZBI for high burden suggests that this score may 

be indicative of a higher degree of burden than one would assume. Bedard and colleagues 

propose a score of  ≥17 to identify high burden113 and O’Rourke and Tuokko suggest a high 

burden cut-off of  ≥10.116 While these cut-offs are not definitive, the mean ZBI score of 10.0 (SE 

0.5) of caregivers in the study fits into the lower edge of one of the high burden cut-offs 

mentioned in the literature. Addressing factors impacting caregiver burden through psychosocial 

interventions may reduce burden. A comprehensive systematic review of 49 interventions for 

cancer caregivers found that 65% of the studies reviewed led to positive and significant 

improvements in functioning for informal caregivers and/or patients.171  

Caregiver WI and AI scores also indicated that caregivers were experiencing restrictions 

in their work and regular activity. A mean WI for almost one-third of a caregiver’s week and 

mean AI for almost a quarter of a caregiver’s week was considerable. If one assumes that an 

individual works a standard 40-hour work week, a mean WI of 30.9% translated into 12.4 hours 

each week during which the caregiver experienced impairment at work due to providing care. 
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The results varied considerably for French caregivers (WI=2.9% and AI=11.2%) compared to 

US and Italian caregivers (WI and AI relatively close to overall mean score). The low 

percentages of WI and AI reported by French caregivers may have been an artifact of the 

relatively small French sample size or reflected different caregiver supportive norms or policies 

in France. While limited in scope, eligibility, and benefit amount, France does have more 

policies and monetary supports for caregivers than the U.S. and Italy. 

The mean WI of this study (30.9%) was eight percentage points higher than that of 

previous research of caregivers of patients with advanced stage cancer in the U.S. with a mean 

WI of 22.9%172 and 2.23 percentage points higher than another study of caregivers of cancer 

patients in Europe with a mean WI of 28.67%.173  In contrast, the mean AI of this study (24.1%) 

was roughly 7.66 percentage points lower than that of the European study on caregivers of 

cancer patients with a mean AI of 31.76%.173 The higher WI in this study makes sense as a 

population with CIA may require more care and time from work than those cancer patients 

without anemia. The reasons for the lower AI in this study were not readily apparent from the 

variable available for analysis.  

Patient results for the FACT-F and SF-12v2 scores suggest that patients with advanced 

disease and undergoing treatment were experiencing disease burden as well. The overall mean 

score on the FACT-F (30.1) fell near the midpoint between the instrument-defined ranges for 

“most fatigue” (0-14) and “least fatigue” (45-52) suggesting moderate patient fatigue. In 

comparison another study on a similar population reported a higher mean FACT-F score of 

38.5125 suggesting more fatigue and poorer health in the study population. Scores on the SF-12v2 

suggest some physical and mental health issues among the study’s patient population. The SF-

12v2 mean scores from this study were lower (indicating poorer physical and mental health) than 
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U.S. population norms for ages 65-74127 and compared to means for a population ages 65-74 in a 

study in Italy and France.128  

Regression Analyses. The two variables that added significantly to the prediction of 

caregiver subjective burden were providing care to more than the patient and caregiver AI. 

Conceptually, this makes sense as those caring for more individuals have competing demands 

that may add to perceived burden. Those caregivers with greater impairment of their usual 

activities were also likely to perceive more burden than those without negative changes to their 

daily life.  This finding was supported by previous literature indicating that perceptions of 

burden are mostly influenced by lifestyle interference,164 social isolation, and restriction in 

activity due to caregiver responsibilities.165 While a ZBI score 2.740 point increase for caregivers 

providing care for more than the patient may seem small in magnitude, this point increase was 

notable compared to the relatively low high burden cut-offs in the literature of  ≥10 or ≥17. The 

0.094 point increase for a caregiver with a one percentage point increase in AI was small in 

magnitude and impact in contrast. Again, as in previous analyses the lack of variation in some 

variables and small counts for certain response categories made interpretation of relationships 

and factors impacting caregiver subjective burden difficult. A larger sample with inclusion of 

caregivers of non-anemic cancer patients would have helped to elucidate relationships. 

Revised Conceptual Model. The conceptual model that explained perceived subjective 

burden was modified based on significant findings of the bivariate and regression analyses and 

appears much more parsimonious (Figure 10, next page). Since the original focal IV of patient 

anemia (Hb) did not significantly predict caregiver subjective burden, anemia was replaced by 

fatigue.  
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Limitations. The parent study encountered recruitment issue with less recruitment of 

more anemic patients as they were treated before dropping too low. Additionally, recruitment 

was not even across countries (U.S. ~30%, Italy ~55%, and France ~15%). France lagged in 

recruitment due to a shorter enrollment period caused by human subject approval delays and the 

small sample made interpretation difficult. The analysis also had several limitations related to 

internal/external validity, sample size, and selection bias. One potential threat to internal validity 

was that only variables identified and with data available could be analyzed. Results could only 

be generalized to a population meeting inclusion/exclusion criteria and with the attributes of 

those who chose to participate, threatening external validity. Precision of estimation of statistical 

parameters depended on variability within the sample data. Analyses of some subgroups were 

limited by size. Addition of non-anemic cancer patient-caregiver pairs to the sample may have 

provided better contrast to determine relationships. Selection bias may have been present in 

Potential Mediating Test Factors: 

 Patient’s anemia symptoms 
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sicker patients with less stamina and overburdened caregivers not participating in the study. 

Thus, the analyses may have underestimated burden. Another limitation was the lack of or 

inadequate measurement of some concepts relevant to caregiver burden. The measurement of 

time burden with the CAS instrument led to some overestimation of time burden due "multi-

tasking" and did not represent time spent in non-ADLs and IADLs. Knowing if caregivers and 

patients were making use of caregiver support policies/programs may have offered greater 

insight into how the organizational, institutional, and societal environments influence caregiver 

burden. Although the sample included advanced stage cancer patients, no data was collected 

about end of life issues, how patients and caregivers were coping, or social assets/resources 

availability. Inclusion of questions related to end of life issues would have provided a greater 

understanding of the emotional/spiritual burden experienced. Collection of data on 

environmental aspects, which help or hinder caregivers, would also have provided an enhanced 

picture of the caregiver experience. Data on cultural norms and values related to caregiving and 

sickness may have suggested why some populations are more vulnerable and provided potential 

targets for interventions or policies. Additional measurement of theory-based concepts would 

also have allowed a clearer understanding of their impact on burden. Identification of caregiving 

benefits was also important as subjective burden is a balance of positive and negative. Data 

solely on negative aspects only told one side of the story. 

Recommendations. Based on the review of previous literature, study findings, and 

identification of limitations of these analyses, the following recommendations are made: 
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Table 11. Recommendations for Public Health and Healthcare Professionals 

Target Principle Recommendations 

Public Health 

Practitioners 

and 

Researchers 

The number of individuals 

providing informal care is 

large and growing. 

Caregivers often 

experience negative 

impacts to their health and 

well-being. The 

population of caregivers of 

patients with cancer or 

CIA and its needs are not 

thoroughly or 

systematically assessed or 

addressed.  

Research and Methods 

 Utilizing qualitative methods such as focus groups 

and interviews, develop new caregiver burden 

instruments for concepts not adequately measured 

(e.g., for time burden and positive caregiving 

aspects) that can be utilized for a cancer or CIA 

caregiver population 

 Base future caregiver research, instruments, 

interventions, and programs in established theories 

 Better examine subjective caregiver burden in 

terms of variables indicated as potentially 

significant in bivariate analyses results, theory, and 

previous research  

 Expand study of subjective caregiver burden 

beyond a personal/interpersonal focus to consider 

impact of social, cultural, and physical environment 

and resources over time at various levels 

(institutional/community/public policy) 

Individual and Interpersonal Level 

 Develop, implement, and evaluate interventions 

and programs to support caregivers 

Institutional Level 

 Develop and provide education and training to 

health care providers, employers, and 

government/policy makers on caregiver issues and 

how to identify and address needs of caregivers 

Community Level 

 Promote awareness of caregiver issues and the 

significance of these issues to health care providers, 

employers, and government/policy makers in order 

to influence cultural value placed on caregivers and 

importance of support of caregivers 

 Assess caregiver needs on population level 

Policy Level 

 Develop, implement, and evaluate policies to 

support caregivers 

  



122 
 

Table 11 continued 

Target Principle Recommendations 

Healthcare 

Professionals/ 

Healthcare 

System 

Caregivers are a central 

component of healthcare 

and patient care. While 

providing care, caregivers’ 

needs are often overlooked 

and they experience 

decreased physical and 

mental health and overall 

well-being. 

Individual and Interpersonal Level 

 Engage caregivers as a partner in care to improve 

patient health 

 Recognize and explicitly address risks to health and 

well-being of caregivers and provide appropriate 

primary care 

 Offer targeted caregiver education and support 

interventions/programs (e.g., to increase caregiver 

competence and skills through training) 

 Provide referrals to caregiver support services 

Institutional Level 

 Develop and provide education/training to health 

care providers in identifying and addressing 

caregiver needs 

Community Level 

 Change healthcare provider and system norms to 

acknowledge important role of caregivers in patient 

care and healthcare system in order to promote 

support efforts for caregivers 

5. Conclusion 

This study increased the knowledge base in terms of identification of 1) demographic and 

key burden related characteristics of patients with CIA and their caregivers in the U.S., Italy, and 

France and 2) predictors of subjective caregiver burden in this population. The data supported 

that patients with CIA experienced disease burden and their caregivers experienced burden 

related to providing care in the U.S., Italy, and France. Caregivers reported a substantial amount 

of time daily assisting with both ADLs and IADLs; as measured, greater than the time spent 

working a full-time job (eight hours/day). Caregivers also reported perceptions of burden due to 

the provision of care and impairment for a considerable percentage of time each week at work 

and in their activities. Additionally, patients reported greater fatigue than that shown for previous 

U.S. cancer populations ages 60-70 and reported less than average mental and physical health 

compared to U.S., Italian and French populations ages 65-74. The predictors of higher subjective 
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caregiver burden seemed most related to caregiver AI and caring for more individuals than just 

the patient.  

Importantly, the bivariate and regression analyses variables represent modifiable factors 

on which to base interventions and policies. Although this research was limited based on its 

sample and variables collected, the results of this study are a starting point on which to base 

future research on subjective burden in this population. Furthermore, research of this kind aids 

health care providers, patients, caregivers, and policy makers in making more informed decisions 

to address patient and caregiver needs. Notably, efforts to alleviate the identified burdens will 

also improve the quality of life of both CIA patients and their caregivers. 
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X. ANALYSIS 2 MANUSCRIPT: Impairment in Work Productivity and Activity Among 

Caregivers of Cancer Patients with Anemia in the United States, Italy, and France 

1. Introduction 

Cancer, a growing issue with approximately 14 million new cases and 8.2 million deaths 

globally in 2012,155  impacts much of the world directly and indirectly.1  Anemia, a common 

cancer-associated hematological condition, is characterized by a decrease in the number of red 

blood cells or hemoglobin (Hb), which causes an impaired ability to provide sufficient oxygen 

to body tissues. Anemia incidence is as high as 70%-90% in patients receiving myelosuppresive 

chemotherapy and/or radiation therapy.8 Commonly experienced symptoms of anemia include 

fatigue, tachycardia, cognitive impairments, shortness of breath, depression, dizziness, chest 

pain, weakness, loss of appetite, and headaches.12 These symptoms often interfere with an 

individual’s ability to perform normal activities.10 Anemia may also aggravate comorbid 

conditions such as cardiac and pulmonary disease. Fatigue from cancer treatment is one of the 

most substantial symptom concerns to patients with an estimated prevalence from 80% to 90%.12 

Fatigue may adversely impact patient functional capacity, including the ability for self-care, to 

work and take care of one’s family, and decreases health-related quality of life (HRQoL).10, 12, 13  

Cancer patients, especially those undergoing treatment23 and experiencing 

chemotherapy-induced anemia (CIA) and fatigue, often require assistance to perform daily and 

necessary activities. Informal caregivers act as a critical component in the care of cancer 

patients by providing assistance with medical and non-medical needs,14-17 including roughly 

80% of tasks previously performed by health professionals such as management of side effects (e.g., 

fatigue) and late effects of treatment. Previous research on caregivers of cancer patients have 

reported average informal care time from 10 hours a week3 to 8.3 hours per day for 13.7 
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months.156 As a result of providing care, informal caregivers may experience negative impacts 

on their own health and well-being, including decreased mental and physical health, increased 

mortality, neglect of self-care activities, decreased social life, financial burden, and 

employment difficulties.30, 35-39, 41, 43, 44, 47-49,53,54  

As an increasing number of informal caregivers are faced with taking on greater 

involvement in a wider variety of caregiving tasks, these caregivers may also have to juggle 

how to handle competing demands for work and other activities and modify their lifestyles to 

accommodate the care recipient’s needs.16 This modification may include leaving the 

workforce, reducing hours, changing schedules, and/or decreased productivity while at 

work,30, 33, 39, 42, 51, 52, 89, 174, 175 as well as, restricting non-work activities and social contact with 

friends and family. Certain groups of caregivers are more likely to leave the workforce due to 

their caregiving roles such as individuals that are minorities,30 low-income,176, 177 or 

female.178-182 Among informal caregivers of cancer patients, caregivers were more likely to 

report missing hours from work when the care recipients required assistance with instrumental 

activities of daily living (IADLs) and were closer to the time of diagnosis,89 were in the 

terminal period of disease progression,167 or were experiencing fatigue.53 In addition to 

missing work, informal caregivers are more likely to experience work impairment.146,172 

Greater work productivity loss among informal caregivers of cancer patients was associated 

with more caregiving hours, higher cancer stage, married status, and greater anxiety, 

depression, and burden related to financial problems, disrupted schedule, and health.172  

Potential consequences of missing work and work productivity impairment among 

informal caregivers include decreased economic security and employment discrimination. When 

caregivers have to cut back on work hours or quit their job, they may  potentially lose income or 
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their health insurance and reduce their retirement savings and Social Security or other benefits.39 

Research on U.S. longitudinal data from the Health and Retirement Study provides estimates that 

female care providers who remain working decrease work by three to 10 hours per week and face 

a three percent lower wage than non-caregivers.182 An average typical informal caregiver in the 

U.S. loses $303,880 in total wages, social security, and private pension due to caregiving.183 

Nationally, this translates into nearly $3 trillion lost in total wages, social security, and private 

pensions. Informal caregivers may also face potential employment discrimination in which a 

worker experiences discrimination and unfair treatment due to caregiving responsibilities.51 

Employment discrimination can include lack of advancement or promotion, denial of leave, 

assigning inconvenient hours, and employment termination.  

Work productivity impairment of informal caregivers also incurs significant economic 

costs for employers. However, the literature on cost related to work productivity impairment for 

caregivers of cancer or CIA patients is very sparse. A 2004 survey of employed U.S. caregivers 

found that the total annual estimated costs (associated with replacing employees, absenteeism, 

workday interruptions, unpaid leave, and reduction of hours from full-time to part-time) to 

employers for full-time employees with caregiving responsibilities is $33.6 billion ($42.1 billion 

in 2014 U.S. dollars) and the average cost to employers per full-time, employed caregiver was 

$2,110 ($2,644 in 2014 U.S. dollars).184  

Activity impairment not related to work impairment may include decreased quality and 

interaction time for social relationships with friends and family, decreased activities to promote 

personal health and well-being (e.g., going to doctor appointments and exercising), personal care 

(e.g., getting a haircut), and home care (e.g., cleaning house and shopping for groceries). Little 

research reports on activity impairment for informal caregivers in general or specifically for 
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caregivers of patients with cancer or CIA. One study of U.S. informal caregivers of older people 

(n=286) reports 27.1% impairment in usual activities due to caregiving.185 Caregivers who avoid 

getting or are unable to find time to get routine health care may experience decreased ability to 

recover from an illness42 and as a result, may develop a chronic health problem.88 Additionally, 

caregivers who experience AI such as sacrificing time with friends and family in favor of 

providing caregiving services may experience higher levels of stress.42  

The population of informal caregivers of patients with CIA and the topics of work 

productivity and activity impairment in this population are understudied. While some caregiver 

burden-related research exists, the research is primarily limited to a few types of disease (e.g., 

Alzheimer’s). Notably, little caregiver research, especially among those providing care for 

patients with CIA, is available for countries outside the U.S. Additionally, previous research 

typically quantifies the work productivity and activity impairment with a score based on an 

instrument scale, but does not examine drivers or relative importance of clinical, demographic, 

and other characteristics on the work productivity and activity impairment. Thus, research on 

predictors of work productivity and activity impairment are needed to identify malleable points 

to target in designing interventions and policies to improve the mental and physical health of 

caregivers and reduce the loss of productivity in their work lives, as well. In light of this need, 

the analyses of this paper focus on answering the following research question: “What are the 

primary factors that predict caregiver impairment of work productivity and activity among 

caregivers of patients with CIA?” 

2. Methods and Materials 

The data came from a cross-sectional study conducted at eight oncology centers in the 

U.S. (Norwich, CT; Ogden, UT; and Springfield, OR), Italy (Bresacia, Treviso, and Udine), and 
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France (Nancy and Besancon). Adult patients had a diagnosis of stage III or IV breast, lung, 

colorectal, or gynecological cancer; were currently undergoing chemotherapy treatment or 

received chemotherapy within the last 21 days for non-curative intent; and were anemic 

(Hb<12.0 g/dL in the last 14 days). Adult caregivers were defined as providers of care 

knowledgeable about the patient’s routine care and able to answer questions related to patient 

ADLs and IADLs. Caregivers and patients were excluded if the caregiver was a paid professional 

or if the patient was currently receiving adjuvant chemotherapy; had a transfusion within the past 

14 days; had an Eastern Cooperative Oncology Group (ECOG) score value of four; or needed 

caregiver assistance prior to cancer diagnosis.  

For each consecutive patient presenting for their usual care visit, the physician 

identified potentially eligible patients. Eligible patients and their caregivers were recruited into 

two patient Hb level categories (≤ 9.9 g/dL and ≥ 10.0 to < 12.0 g/dL) with a target enrollment 

of 50 patients per each Hb categories per country. Upon completing an informed consent 

form, enrolled patients and caregivers were asked to complete a paper survey during their 

study visit. The caregiver survey contains questions related to demographic information, time 

spent on caregiver activities (Caregiving Activity Survey (CAS)), caregiver burden (Zarit 

Burden Interview (ZBI)), and lost work productivity and activity impairment (Work 

Productivity and Activity Impairment – Specific Health Problem (WPAI-SHP)). The patient survey 

collected demographic and clinical history information, fatigue assessment (Functional 

Assessment of Cancer Therapy – Fatigue (FACT-F)), and HRQoL (Short Form 12-Item Health 

Survey Version 2 (SF12-v2)).  Site staff also collected patient clinical information from the 

medical chart from the date of survey completion through the prior 30 days. Study staff 

entered de-identified data into a password protected database. 
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Theoretical models were used in addition to the findings in the literature, to suggest 

potential predictive factors of caregiver WI and AI to assess. The conceptual framework selected 

to guide the analyses for this paper were based on a combination of Folkman and Lazurus’ 

(1988) Stress and Coping Theory138 and Aneshensel et al.’s (1985) Stress Proliferation and its 

Containment Model.139 According to Aneshensel et al.’s model, the individual embarks on a 

caregiver career typically when a family member needs substantial assistance outside of a formal 

institution. Involvement in a caregiver career may expose the caregiver to stressors that result in 

negative health and emotional well-being outcomes. Moderators, including social, personal, and 

material resources (such as mastery or self-efficacy), help modify or regulate the causal 

relationship between stressors and outcomes.  Over the course of the caregiver career, stressors 

tend to build upon one another, multiply, and extend to stressors outside the realm of caregiving. 

Utilizing the stress and coping model as a guide, an initial conceptual model was developed to 

help guide assessment of the relationship between potential predictive factors in caregiver WI 

and AI outcomes (Figure 11, next page). 
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Analytic Strategy. The analytical strategy, based in the elaboration model to enhance the 

inference of cause and effect for correlational data, called for introducing test factors (TFs) 
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systematically to assess if the initial bivariate association between the focal independent variable 

(IV) and the dependent variable (DV) were modified by the introduction.147 These relationships 

were assessed using crosstabs, chi-square tests, gamma values, and regression model 

characteristics (beta coefficient and F values/significance and the r2 value). The order of 

introduction of TFs was guided by current recommendations for theory-based social science data 

analysis.148 The dataset was relatively small (n=182 caregivers and patients). Only four percent 

of dataset values were missing, but 81% of cases had at least one missing value. In order to 

preserve the maximum amount of cases, missing values were imputed using multiple imputation 

by full conditional specification. Analyses included descriptive, bivariate, interaction, and 

multiple linear regression analyses on pooled imputed data using SPSS 22.0. 

Description of Variables. The focal IV in the analysis was the patient’s degree of anemia 

(Hb). In order to more evenly distribute the data and to meet World Health Organization 

recommended cutoffs for categorization of mild, moderate, and severe anemia,144 Hb level was 

categorized as moderate to severe (Hb ≤ 10.9g/dL) and milder anemia (Hb ≥ 11.0 to 11.9 g/dL). 

The focal DVs, caregiver work impairment (WI) and activity impairment (AI), were measured 

using the WPAI-SHP117 (questions and score calculation are in Table 12, next page). WI and AI 

were expressed as percentages of weekly work or activity function impacted. No literature exists 

to clearly guide what constitutes high and low impairment. The significance of impairment is 

subjective. For one individual, a 25% weekly WI or AI might be considered very high and for 

someone else even a 10% weekly WI or AI could be considered burdensome.  
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Table 12: WPAI-SHP Questions and Calculations 

Question 1 (Q1) currently employed (no = 0; yes =1) 

Question 2 (Q2) hours missed due to specified problem  

Question 3 (Q3) hours missed other reasons besides the specified 

problem (e.g., vacation) 

Question (Q4) hours actually worked 

Question (Q5) degree problem affected productivity while working 

(no effect = 0 to completely = 10) 

Question 6 (Q6) degree problem affected regular activities (no effect = 

0 to completely = 10) 

% Work Time Missed Due to Caregiving     Q2           x    100% 

Q2 + Q4 

% Impairment While Working due to 

Caregiving 
Q5    x    100% 

10 

% Overall Work Impairment due to 

Caregiving 
   Q2      +    1 –   Q2         x  Q5    x    100% 

Q2+Q4             Q2+Q4         10 

% Activity Impairment due to Caregiving Q6     x     100% 

10 
 

Primary Stressors. Objective primary stressors were the caregiver time spent providing 

assistance with IADLs (communication, transportation and supervision) and activities of daily 

living (ADLs) (dressing, eating and appearance/hygiene) in hours and minutes and whether this 

assistance was primarily for ADLs. The variable on whether or not the caregiver assisted the 

patient primarily with ADLs (ADL dependency) was coded as “zero or one ADL” (0) and “two 

or three ADLs” (1). The role overload item of AI was not used for analysis of the AI DV since 

the item and DV were duplicative. Role overload was represented by “Do you feel stressed 

between caring for your relative and trying to meet other responsibilities for your family or 

work?” Possible response options were “never” (0), “rarely” (1), “sometimes” (2), “frequently” 

(3), and “always” (4).  
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Secondary Stressors. Role strains relevant to the model were family conflict, social 

strain, and non-employment. Family conflict was represented by the questions: “Do you feel 

strained when you are around your relative?,” “Do you feel you should be doing more for your 

relative?,” and “Do you feel angry when you are around your relative?.” Possible response 

options were “never” (0), “rarely” (1), “sometimes” (2), “frequently” (3), and “always” (4). 

Social strain was represented by “Do you feel that your social life has suffered because you are 

caring for your relative?,” and “Do you feel that your relative currently affects your relationships 

with other family members or friends in a negative way?.”  Possible response options were 

“never” (0), “rarely” (1), “sometimes” (2), “frequently” (3), and “always” (4). Work strain and 

reduction were not included in the analysis as they were component items of the DV. 

Employment status was coded as “not employed” (0) and “yes, employed” (1). 

Intrapsychic strains included loss of self and caregiver competence. Loss of self was 

represented by the questions: “Do you feel that because of the time you spend with your relative 

that you don't have enough time for yourself?,” “Do you feel that you don't have as much privacy 

as you would like because of your relative?,” and “Do you feel you have lost control of your life 

since your relative's illness?.” Possible response options were “never” (0), “rarely” (1), 

“sometimes” (2), “frequently” (3), and “always” (4). Caregiver competence was represented by 

the questions: “Do you feel uncertain about what to do about your relative?” and “Do you feel 

you could do a better job in caring for your relative?” Possible response options were “never” 

(0), “rarely” (1), “sometimes” (2), “frequently” (3), “always” (4). Caregiver competence was 

represented by the questions: “Have you ever been a caregiver in the past?” and “Are you or 

have you ever been a health care professional?” (“no” (0), “yes” (1)). 
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Mediating TFs. In the model, potential mediating variables were the patient’s fatigue 

level, experience of anemia-related symptoms, and HRQoL. These variables were represented by 

the FACT-F score, the survey items on symptoms, and the SF-12v2 score, respectively. Scores 

on the FACT-F questionnaire range from zero to 52 with higher scores indicating less fatigue 

(“least fatigue”: 45-52 and “most fatigue”: 0-14). Experience in the last seven days of potential 

anemia symptoms was recorded as “no” (0) and “yes” (1). The SF-12v2 overall HRQoL and 

physical and mental health composite scores (PCS and MCS, respectively) were determined 

using instrument developers scoring software (0=lowest level of health, 100=highest level of 

health).  

Moderating TFs. Potential moderating variables included caregiver and patient 

characteristics such as gender (“male” (0), “female” (1)), age (years), country living in (“U.S.” 

(0), ”Europe” (1)), patient cancer diagnosis (“breast” (0), “colorectal” (1), “lung” (2), 

“gynecological” (3)), relationship between caregiver and patient (“spouse/life partner” (1), 

“daughter/son/parent/other family member” (2), “friend/neighbor” (3), “other” (4), and 

educational status (“≤ high school” (0), “> high school” (1)). Additional variables included 

providing caregiving to more than the patient (“no” (0), “yes” (1)), the living situation of the 

patient (alone/spouse/partner/family/friends/roommate/caregiver/other coded as “no” (0) and 

“yes” (1)), one-way distance between caregiver and patient homes (minutes), and caregiver 

employment status (“not employed” (0), “employed” (1)). Since only 49 caregivers needed to 

travel to reach the patient’s home, this variable was not utilized to maintain the number of cases.  

Confounders. Potential confounders include the patient’s comorbidities (from a list) and 

history of recent surgery or radiation in the past 30 days (“no” (0), “yes” (1)) and ECOG status 
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(“fully active” (0), “restricted activity plus ambulatory” (1), “ambulatory” (2), “limited self-care” 

(3), “completely disabled” (4), “dead” (5)).  

3. Results 

Key Demographic and Burden-related Results (Table 13 and 14, pages 136-7). A total of 

182 patients and their caregivers were enrolled in the U.S. (N=55), Italy (N=101), and France 

(N=26). Caregivers were almost equally divided by gender (50.5% female; 49.5% male) and 

65.4% were <65 years old. Caregivers reported a daily mean of 13.3 hours assistance with ADLs 

and IADLs. U.S. caregivers reported the greatest daily mean hours in assistance (17.2), followed 

by Italy (12.4) and France (8.6). Caregivers also reported a ZBI mean score of 10.0 with the 

highest mean scores in the U.S. (10.8), followed by Italy (9.8) and France (9.0).  Additionally, 

caregivers reported impacts to work productivity (among employed, mean work impairment 

(WI)=30.9%) and activity (mean activity impairment (AI)=24.1%) in the past week. The greatest 

WI occurred in Italy (35.7%) followed by the U.S. (30.2%) and France (2.9%) and the U.S. had 

the highest AI (29.2%), followed by Italy (24.7%) and France (11.2%).  

Patients were primarily female (74.7%) and ≥65 years old (50.5%) and all were 

diagnosed with stage III or IV breast, colorectal, lung, or gynecological cancer. Additionally, 

patients had a mean Hb level of 10.4 g/dL and reported a mean FACT-F score of 30.1. Italian 

patients reported the highest mean FACT-F score (32.9), followed by French (30.5) and US 

patients (24.8). Patients reported a SF-12v2 PCS of 38.1 and MCS of 45.0. Patient SF-12v2 

PCSs were highest in France (41.6), followed by Italy (38.3) and the US (36.2), while MCSs 

were highest in the US (47.3), followed by Italy (44.1) and France (43.8). 
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Table 13. Demographics and Burden-Related Results for Caregivers (using pooled data) 

 U.S. 

(N=55) 
ITALY 

(N=101) 
FRANCE 

(N=26) 
TOTAL 

(N=182) 

Sex - n (%) 

Male 23 (41.8%) 48 (47.5%) 19 (73.1%) 90 (49.5%) 

Female 32 (58.2%) 53 (52.5%) 7 (26.9%) 92 (50.5%) 

Age (years) 

Mean (SE) 59.9 (2.2) 55.2 (1.2) 60.2 (2.8) 57.3 (1.0) 

Education - n (%) 

< High School to High School Graduate 13 (23.6%) 71 (70.3%) 10 (38.5%) 94 (51.7%) 

Some College 29 (52.7%) 5 (5.0%) 1 (3.8%) 35 (19.2%) 

Bachelor’s, Master’s, Doctorate Degree 11 (20.0%) 13 (12.9%) 2 (7.6%) 26 (14.3%) 

Other 2 (3.6%) 12 (11.9%) 13 (50.0%) 27 (14.8%) 

Employment Status* - n (%) 

Employed (Full-time, Part-time or Self) 22 (40.0%) 50 (49.6%) 8 (30.7%) 80 (44%) 

Volunteer or Unpaid 1 (1.8%) 0 0 1 (0.5%) 

Student (Full-time, Part-time) 2 (3.6%) 0 0 2 (1.1%) 

Homemaker 6 (10.9%) 17 (16.8%) 1 (3.8%) 24 (13.2%) 

Not Working, Retired, or Disabled 35 (63.7%) 37 (36.7%) 17 (65.3%) 89 (48.9%) 

Other 0 1 (1.0%) 1 (3.8%) 2 (1.1%) 

Relationship to Patient - n (%) 

Wife, Husband, Life Partner 32 (58.2%) 63 (62.4%) 19 (73.1%) 114 (62.6%) 

Daughter, Son, Mother, Father, Other 

Family Member 
19 (34.5%) 37 (36.6%) 6 (23.1%) 62 (34.1%) 

Friend or Neighbor 2 (3.6%) 1 (1.0%) 0 3 (1.6%) 

Other 2 (3.6%) 0 1 (3.8%) 3 (1.6%) 

One-Way Commute time from Caregiver’s Place to Patient (minutes) 

Mean (SE) 27.7 (6.0) 19.8 (5.8) 17.0 (4.5) 22.4 (3.7) 

Time Spent in Assistance with ADLs and IADLs in 24-Hour Period** (hours) 

ADLs Mean (SE) 10.1 (1.3) 8.4 (1.0) 5.3 (1.5) 8.4 (0.7) 

IADLs Mean (SE) 7.1 (1.2) 4.0 (0.4) 3.3 (1.1) 4.9 (0.5) 

ADLs + IADLs Mean (SE) 17.2 (2.1) 12.4 (1.3) 8.6 (2.3) 13.3 (1.0) 

Perception of Caregiver Burden (ZBI Score) 

Mean (SE) 10.8 (1.0) 9.8 (0.7) 9.0 (1.4) 10.0 (0.5) 

Work Productivity and Activity Impairment (WPAI-SHP Score) 

% Work Productivity Impairment Mean 

(SE) 

30.2% (5.9) 35.7% (5.0) 2.9% (1.8) 30.9% (3.7) 

% Activity Impairment Mean (SE) 29.2% (3.7) 24.7% (2.8) 11.2% (4.3) 24.1% (2.0) 
* More than one response category possible 

** Total time may exceed 24 hours as individual estimates of assistance for each ADL and IADL 

category may overlap 
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Table 14. Demographics and Burden-Related Results for Patients (using pooled data) 

 U.S. 

(N=55) 
ITALY 

(N=101) 
FRANCE 

(N=26) 
TOTAL 

(N=182) 

Sex - n (%) 

Male 12 (21.8%) 34 (33.7%) 0 46 (25.3%) 

Female 43 (78.2%) 67 (66.3%) 26 (100%) 136 (74.7%) 

Age (years) 

Mean (SD) 63.8 (12.6) 63.3 (10.3) 62.1 (13.7) 63.3 (11.5) 

Education - n (%) 

< High School to High School Graduate 26 (47.3) 70 (69.3%) 18 (69.2%) 114 (62.6%) 

Some College 20 (36.4) 5 (5.0%) 1 (3.8%) 26 (14.3%) 

Bachelor’s, Master’s, Doctorate Degree 9 (16.3) 8 (7.9%) 1 (3.8%) 18 (9.9%) 

Other 0 18 (17.8%) 6 (23.1%) 24 (13.2%) 

Employment Status* - n (%) 

Employed (Full-time, Part-time or Self) 11 (20.1%) 15 (14.9%) 7 (26.9%) 33 (18.1%) 

Volunteer or Unpaid 2 (3.6%) 0 0 2 (1.1%) 

Student (Full-time, Part-time) 0 1 (1.0%) 0 1 (0.5%) 

Homemaker 14 (25.5%) 16 (15.8%) 2 (7.7%) 32 (17.6%) 

Not Working, Retired, or Disabled 36 (65.5%) 72 (71.3%) 19 (73%) 127 (69.8%) 

Other 1 (1.8%) 2 (2.0%) 0 3 (1.6%) 

Living Situation* - n (%) 

Living Alone 5 (9.1%) 12 (11.9%) 3 (11.5) 20 (11.0%) 

Living with Caregiver 2 (3.6%) 9 (8.9%) 0 11 (6.0%) 

Living with Spouse, Partner, Family, 

Friend(s), or Roommate(s) 
53 (96.3%) 92 (91.2%) 24 (92.2) 169 (92.9%) 

Other 0 1 (1.0%) 0 1 (0.5%) 

Hemoglobin Level (g/dL) 

Mean (SD) 10.4 (1.04) 10.32 (1.5) 10.93 (0.74) 10.4 (1.08) 

Cancer Diagnosis - n (%) 

Breast 17 (30.9%) 26 (25.7%) 11 (42.3%) 54 (29.7%) 

Colorectal 10 (18.2%) 30 (29.7%) 3 (11.5%) 43 (23.6%) 

Lung 18 (32.7%) 30 (29.7%) 1 (3.8%) 49 (26.9%) 

Gynecological 10 (18.2%) 15 (14.9%) 11 (42.3%) 36 (19.8%) 

ECOG - n (%) 

0 Fully Active 8 (14.5%) 53 (52.5%) 2 (7.7%) 63 (34.6%) 

1 Restrictively Active 32 (58.2%) 38 (37.6%) 19 (73.1%) 89 (48.9%) 

2 Ambulatory, Capable of All Self Care 8 (14.5%) 8 (7.9%) 5 (19.2%) 21 (11.5%) 

3 Capable of Only Self Care 7 (12.7%) 2 (2.0%) 0 9 (4.9%) 

Fatigue (FACT-F Score) 

Mean (SE) 24.8 (1.8) 32.9 (1.0) 30.5 (2.0) 30.1 (0.9) 

Health Related Quality of Life (SF-12v2 Score) 

Physical Component Score - Mean (SE) 36.2 (1.3) 38.3 (0.9) 41.6 (1.7) 38.1 (0.7) 

Mental Component Score - Mean (SE) 47.3 (1.7) 44.1 (1.1) 43.8 (1.7 45.0 (0.8) 
* More than one response category possible 
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Bivariate and Regression Analyses (Detailed results in Appendix L). Fourteen variables 

were significantly associated with the IV, WI, and/or an adjacent variable in the conceptual 

model in the WI bivariate analyses: patient variables -  gender, age, cancer diagnosis, experience 

of fatigue/loss of energy, and dependency on the caregiver to assist with ADLs and caregiver 

variables - gender, caregiving time, role overload (represented by feeling stressed between 

caregiving and family/work responsibilities and caregiver AI), loss of self (represented by 

feeling he/she does not have enough personal time or enough privacy and feeling that he/she has 

lost control of his/her life), and caregiver competence (represented by past caregiver experience 

and feeling uncertain about what to do). 

Eighteen variables were significantly associated with the IV, AI, and/or an adjacent 

variable in the conceptual model in the AI bivariate analyses: patient variables - education, living 

with the caregiver, fatigue (FACT-F score), experience of fatigue/loss of energy, and ADL 

dependency and caregiver variables - gender, country, caregiving time, role overload 

(represented by feeling stressed between caregiving and family/work responsibilities), family 

conflict (represented by feeling strained around his/her relative, feeling he/she should be doing 

more, and feeling angry around his/her relative), social strain (represented by feeling his/her 

social life suffered), loss of self (represented by feeling he/she does not have enough personal 

time or enough privacy and feeling he/she has lost control of his/her life), and caregiver 

competence (represented by past caregiver experience and feeling uncertain about what to do). 

Multiple linear regression models were run to predict WI and AI and to select the most 

significant model with the best fit. The variables in the final regression model significantly 

predicted greater caregiver WI, range of F(14, 53) = 6.777-7.717, p<0.001, range of r2= 0.649-

0.673. Two of the variables included in the final model added significantly to the prediction of 
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caregiver WI: caregiver role overload represented by a positive response to “Do you feel stressed 

between caring for your relative and trying to meet responsibilities for your family or work?” 

and by caregiver AI score. Caregivers who felt stressed caring for a relative while meeting 

family and work responsibilities, had an increase in WI of 15.729 percentage points (holding all 

other IVs constant) Also, for every percentage point of AI expressed by a caregiver, the WI 

increased by 0.766 percentage points (holding all other IVs constant).  

Table 15. Linear Regression of Caregiver WI by Patient & Caregiver Characteristics 

Characteristic n=68 

b (SE) 

IV: Patient anemia (0=≤10.9;1=≥11.0) 4.164 (7.801) 

Moderating TFs 

Caregiver gender (0=male, 1=female) 3.721 (8.474) 

Patient gender (0=male, 1=female) 4.166 (8.571) 

Patient age (0=<65, 1=≥65) 10.160 (5.703) 

Patient cancer (Reference category=Breast)  

Colorectal -0.385 (7.658) 

Lung 8.671 (7.868) 

Gynecological -5.893 (8.329) 

Other TFs 

Caregiver stress (0=no, 1=yes) 15.729 (6.999)* 

Caregiver AI 0.766 (0.134)*** 

Caregiver personal time (0=no, 1=yes) -4.791 (6.390) 

Caregiver loss privacy (0=no, 1=yes) 6.519 (7.332) 

Caregiver loss control  (0=no, 1=yes) -1.448 (6.469) 

Caregiver experience   (0=no, 1=yes) 6.692 (6.593) 

Caregiver gender x patient anemia -9.795 (12.078) 

Constant -10.075 (12.449) 

Model (Range given for original data & imputed data) 

F 6.777-7.717*** 

df 14 

r2 0.649-0.673 

* p<0.05,**p<0.01, ***p<0.001  

The variables in the final regression model significantly predicted greater caregiver AI, 

range of F(18, 162) = 4.114-4.561, p<0.001, range of r2= 0.314-0.375. Only one of the 18 

variables included in the regression model added significantly to the prediction of caregiver AI: 

caregiver loss of self (represented by a positive response to the question “Do you feel that you 
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don’t have as much privacy as you would like because of your relative?”). If a caregiver felt that 

he/she did not have as much privacy as desired, then the caregiver AI increased by 19.027 

percentage points (holding all other IVs constant)  

Table 16. Linear Regression of Caregiver AI by Patient & Caregiver Characteristics 

Characteristic n=182 

b (SE) 

IV: Patient fatigue (FACT-F) -0.031 (0.173) 

Moderating TFs 

Caregiver gender (0=male, 1=female) -4.421 (4.101) 

Country (0=U.S., 1=Europe) -8.537 (4.890) 

Caregiver living with patient (0=no, 1=yes) -1.258 (4.904) 

Caregiver perceived health deterioration (0=no, 1=yes) -1.272 (4.816) 

Patient education (0=≤high school, 1=>high school) -0.459 (3.946) 

Other TFs 

ADL+IADL time 0.116 (0.154) 

ADL dependency (0=≤1, 1=≥2) 7.751 (4.203) 

Caregiver stress (0=no, 1=yes) 6.817 (4.777) 

Caregiver strain (0=no, 1=yes) 7.074 (4.778) 

Caregiver do more (0=no, 1=yes) -7.841 (4.502) 

Caregiver anger (0=no, 1=yes) 1.596 (4.117) 

Caregiver social strain (0=no, 1=yes) -0.156 (5.045) 

Caregiver no personal time (0=no, 1=yes) 4.225 (4.775) 

Caregiver no privacy (0=no, 1=yes) 19.027 (5.287)*** 

Caregiver lost control (0=no, 1=yes) 7.616 (5.026) 

Caregiver uncertain (0=no, 1=yes) -2.981 (4.081) 

Caregiver experience (0=no, 1=yes) -0.004 (3.996) 

Constant 13.850 (8.595) 

Model (Range given for original data & imputed data) 

F 4.114-4.561*** 

df 18 

r2 0.314-0.375 

* p<0.05,**p<0.01, ***p<0.001  

4. Discussion 

Caregiver results for the time spent providing assistance, ZBI score, and WPAI score 

indicated that caregivers were experiencing burden as a result of providing care (Table 8, page 

112). Time spent providing assistance with ADLs and IADLs in a 24-hour period was 

considerable in all countries; in fact, as measured, greater in total than a normal eight-hour work 
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day in the U.S. (17.2 hours), Italy (12.4 hours), and France (8.6 hours). The time spent providing 

care (ADLs and IADLs) reported by U.S. caregivers was particularly high and much higher than 

previous studies estimating the cost of informal caregivers in similar populations (10 hours a 

week (equating to 1.43 hours a day)3 with ADLs and IADLs and 8.3 hours a day with any 

care156). The greater amount of time spent providing care in our study may be due to 

methodological differences (e.g., our study population was restricted to anemic patients, had a 

caregiver versus patient respondent, and did not cap possible hours reportable), changing patterns 

and U.S. healthcare-related policies that shift the obligation of patient care to families, or the 

greater possibility that unmeasured caregiving responsibilities were shared by more extended 

family members in France and Italy compared to the U.S. with its more nuclear structure. It 

should be noted, however, the actual time spent providing care was likely overestimated. The 

manner in which it was counted (additive) reflected that assistance activity categories may 

overlap (e.g., a caregiver could perform tasks from two categories at the same time such as 

supervising the taking of medication while also preparing a meal for the patient). The caregiver 

survey questions on ADLs (3) or IADLs (3) allowed a response of zero to 24 hours and 

theoretically a caregiver could report more than 24 hours of total assistance in a day (up to 144 

hours). In the original data, 28 caregivers (~15%) reported assistance times greater than 24 hours 

and the highest value was 55 hours. Development of caregiver time measures are needed that 

enable better reflection of likely "multi-tasking," actual total time spent caregiving, and all 

caregiving activities beyond just assistance with ADLs and IADLs. 

The ZBI score also suggests that caregivers are experiencing burden. While an overall 

mean score of 10.0 out of a possible total of 48 seems low and was lower than previous research 

on similar populations reporting ZBI scores ranging from 16.0 to 36.5,98, 166, 168-170 literature on 
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potential high burden cut-offs on the ZBI suggests that this score may be indicative of a higher 

degree of burden than one would assume. Bedard and colleagues propose a score of  ≥17 to 

identify high burden113 and O’Rourke and Tuokko suggest a high burden cut-off of  ≥10.116 

While these cut-offs are not definitive, the mean ZBI score of 10.0 (SE 0.5) of caregivers in the 

study fits into the lower edge of one of the high burden cut-offs mentioned in the literature.  

Caregiver WI and AI scores also indicated that caregivers were experiencing restrictions 

in their work and regular activity. A mean WI for almost one-third of a caregiver’s week and 

mean AI for almost a quarter of a caregiver’s week was considerable. If one assumes that an 

individual works a standard 40-hour work-week, a mean WI of 30.9% translated into 12.4 hours 

each week during which the caregiver experienced impairment at work due to providing care. 

The results varied considerably for French caregivers (WI=2.9% and AI=11.2%) compared to 

US and Italian caregivers (WI and AI relatively close to overall mean score). The low 

percentages of WI and AI reported by French caregivers may have been an artifact of the 

relatively small French sample size or reflected different caregiver supportive norms or policies 

in France. While limited in scope, eligibility, and benefit amount, France does have more 

policies and monetary supports for caregivers than the U.S. and Italy. 

The mean WI of this study (30.9%) was eight percentage points higher than that of 

previous research of caregivers of patients with advanced stage cancer in the U.S. with a mean 

WI of 22.9%172 and 2.23 percentage points higher than another study of caregivers of cancer 

patients in Europe with a mean WI of 28.67%.173  In contrast, the mean AI of this study (24.1%) 

was roughly 7.66 percentage points lower than that of the European study on caregivers of 

cancer patients with a mean AI of 31.76%.173 The higher WI in this study makes sense as a 

population with CIA may require more care and time from work than those cancer patients 
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without anemia.  The reasons for the lower AI in this study were not readily apparent from the 

variable available for analysis.  

Patient results for the FACT-F and SF-12v2 scores suggest that patients were, not 

surprisingly, experiencing disease burden as well. The overall mean score on the FACT-F (30.1) 

fell near the midpoint between the instrument-defined ranges for “most fatigue” (0-14) and “least 

fatigue” (45-52) suggesting moderate patient fatigue. In comparison another study on a similar 

population reported a higher mean FACT-F score of 38.5125 suggesting more fatigue and poorer 

health in the study population. Additionally, the SF-12v2 mean scores from this study were 

lower (indicating poorer physical and mental health) than U.S. population norms for ages 65-

74127 and compared to means for a population ages 65-74 in a study in Italy and France.128 

Collection of SF-12v2 data for caregivers, in addition to patients would have provided an 

enhanced view of caregiver burden in terms of physical and mental HRQoL. One study on 

caregivers of cancer patients in the U.S. reported a PCS of 54.55 and a MCS of 44.27.186 Other 

studies on caregivers of cancer patients in Europe and specifically in Italy and France reported 

PCS value ranges of 46.94 to 51.2 and MCS value ranges of 43.23 to 48.4.146, 128 If the study had 

collected data on caregiver PCS and MCS, the results for caregivers may have been similar to 

that in the U.S. and European studies. 

The two variables that added significantly to the prediction of caregiver WI in regression 

analyses were a positive response to “Do you feel stressed between caring for your relative and 

trying to meet responsibilities for your family or work?” and caregiver AI score.  If a caregiver 

expressed feeling stress meeting both caregiving and family and work demands and experienced 

impairment in regular daily activities, it conceptually makes sense that the caregiver also 

experienced increased WI. An increase in WI of 15.729 percentage points for caregivers who felt 
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stressed meeting caregiving, family, and work responsibilities was relatively large in magnitude 

considering that the mean WI in the study was 30.9%. The increase of 0.766 percentage points in 

caregiver WI for each percentage point AI experienced was small in magnitude in comparison. 

The single variable that added significantly to the prediction of caregiver AI in regression 

analyses was caregiver loss of self (represented by a positive response to “Do you feel that you 

don’t have as much privacy as you would like because of your relative?”). Caregivers feeling 

strain from having a lack of privacy may feel constrained in their completion of their daily 

activities potentially leading to increased AI. An increase in AI by 19.027 percentage points for a 

caregiver that felt that he/she did not have as much privacy as desired was relatively large in 

magnitude in relation to the mean AI in the study of 24.1%. The lack of variation in some 

variables and small counts for certain response categories made interpretation of relationships 

and factors impacting caregiver WI and AI difficult. The study of WI was especially limited by 

the small sample of employed caregivers. A larger sample with inclusion of caregivers of non-

anemic cancer patients would have helped to elucidate relationships. 

Revised Conceptual Models 

The conceptual models for both WI and AI were modified based on significant findings 

of the bivariate and regression analyses. Since the original focal IV of patient anemia status did 

not seem to significantly predict WI or AI, the focal IV was replaced by role overload 

(represented by feeling stressed caring and trying to meet family/work responsibilities) in the WI 

model and was replaced by a symptom of anemia, fatigue (FACT-F score), in the AI model. This 

potentially may act as a better measure since the amount of fatigue a patient feels while 

associated with anemia status (Hb level) is somewhat subjective and likely highly related to 
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disease status. However, running the analyses on a larger sample with inclusion of caregivers of 

non-anemic cancer may have indicated that the best focal IV was indeed patient anemia status. 
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Limitations 

Despite running feasibility assessments prior to study initiation, the parent study 

encountered recruitment issues in both total numbers recruited and distribution among the two 

intended Hb groups. Sites reported that few patients fell into the lower Hb category as these 

patients were likely treated before dropping too low. Additionally, recruitment was not even 

across countries (U.S. ~30%, Italy ~55%, and France ~15%). Part of the reason for under 
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Figure 13.  Revised Conceptual Model for Impairment in Activity 
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recruitment in France was related to a shorter enrollment period due to delays in human subject 

approvals. The small French sample size made it difficult to interpret findings for the country. 

The analysis also had several limitations related to internal validity, external validity, 

sample size, and selection bias. One potential threat to internal validity was that only those 

variables identified (through research, theory, and clinician input) and for which data was 

available could be collected and analyzed. A potential external validity issue was that results 

could only be generalized to a population of patients consistent with the inclusion/exclusion 

criteria and with the attributes of those enrolled in the study. Precision of estimation of statistical 

parameters depended on variability within the sample data. Analyses of some subgroups were 

limited by small numbers of subjects. The addition of non-anemic cancer patients and their 

caregivers to the sample may have provided better contrast to determine relationships. Also, self-

selection into the study may have yielded a patient sample not representative of the population. 

For example, sicker patients with less stamina and overburdened caregivers may have not wanted 

to participate. Thus, the analyses may have underestimated burden.  

Another limitation was the lack of measurement or measurement with only a single 

question of some concepts relevant to burden among caregivers. The measurement of time 

burden with the CAS instrument led to some overestimation of time burden due "multi-tasking" 

and did not represent time spent in non-ADLs and IADLs. Knowing if caregivers and patients 

were making use of local and national caregiver-related policies and programs may have offered 

greater insight into how the organizational, institutional, and societal environments influence 

caregiver burden. Although the patients in the sample had advanced stage cancer, no data was 

collected about end of life issues, how the patients and caregivers were coping, or what assets or 

resources were available to caregivers. Inclusion of a scale or questions related to end of life 
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issues would have provided a greater understanding of the emotional/spiritual burden 

experienced by patients and caregivers. Supplementary information collection on aspects of the 

environment which help or hinder caregivers would also have provided an enhanced picture of 

the caregiver experience. Data on cultural norms and values related to caregiving may have 

suggested why some populations may be more vulnerable and provided potential targets for 

interventions or policies. Additional measurement of theory-related concepts would have 

allowed a clearer vision of their impact on caregiver burden. Identification of positive aspects of 

caregiving was also important as subjective burden is a balance of the positive and negative. 

Collecting only data on the negative aspects only told one side of the story. 

Recommendations. Based on the review of previous literature and research, the findings 

of this study, and limitations of these analyses, the following recommendations are made: 
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Table 17. Recommendations for Public Health, Healthcare Professionals, Employers, and 

Government/Policy Makers 

Target Principle Recommendations 

Public Health 

Practitioners 

and 

Researchers 

The number of individuals 

providing informal care is 

large and growing. 

Caregivers often 

experience negative 

impacts to their health and 

well-being. The population 

of caregivers of cancer and 

CIA patients and its needs 

are not thoroughly or 

systematically assessed or 

addressed.  

Research and Methods 

 Utilizing qualitative methods such as focus groups 

and interviews, develop new caregiver burden 

instruments for concepts not adequately measured 

(e.g., for time burden and positive caregiving 

aspects) that can be utilized for a cancer or CIA 

caregiver population 

 Base future caregiver research, instruments, 

interventions, and programs in established theories 

 Better examine caregiver WI and AI in terms of 

variables indicated as potentially significant in 

bivariate analyses results, theory, and previous 

research  

 Expand study of caregiver WI and AI beyond a 

personal/interpersonal focus to consider impact of 

social, cultural, and physical environment and 

resources over time at various levels 

(institutional/community/public policy) 

Individual and Interpersonal Level 

 Develop, implement, and evaluate interventions and 

programs to support caregivers 

Institutional Level 

 Develop and provide education and training to 

health care providers, employers, and 

government/policy makers on caregiver issues and 

how to identify and address needs of caregivers 

Community Level 

 Promote awareness of caregiver issues and the 

significance of these issues to health care providers, 

employers, and government/policy makers in order 

to influence cultural value placed on caregivers and 

importance of support of caregivers 

 Assess caregiver needs on population level 

Policy Level 

 Develop, implement, and evaluate policies to 

support caregivers 
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Table 17 continued 

Target Principle Recommendations 

Health Care 

Professionals/ 

Healthcare 

System 

Caregivers are a central 

component of healthcare 

and patient care. While 

providing care, caregivers’ 

needs are often overlooked 

and they experience 

decreased physical and 

mental health and overall 

well-being. 

Individual and Interpersonal Level 

 Engage caregivers as a partner in care to improve 

patient health 

 Recognize and explicitly address risks to health and 

well-being of caregivers and provide appropriate 

primary care 

 Offer targeted caregiver education and support 

interventions/programs (e.g., to increase caregiver 

competence and skills through training) 

 Provide referrals to caregiver support services 

Institutional Level 

 Develop and provide education/training to health 

care providers in identifying and addressing 

caregiver needs 

Community Level 

 Change healthcare provider and system norms to 

acknowledge important role of caregivers in patient 

care and healthcare system in order to promote 

support efforts for caregivers 

Employers Many employed 

caregivers must reduce 

work hours or leave the 

workforce. This negatively 

impacts workforce 

productivity and may cost 

employers skilled 

employees and increased 

employee turnover. 

Individual and Interpersonal Level 

 Provide referrals to caregiver support service 

Institutional Level 

 Develop and provide education and training to 

supervisors and managers on how to meet needs of 

caregivers in the workplace 

 Provide caregiver support programs in the 

workplace 

 Implement workplace policies that include flextime, 

telecommuting, and supports for caregivers to 

remain as productive as possible, and avoid 

discrimination in hour scheduling, promotion, etc. 
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Table 17 continued 

Target Principle Recommendations 

Government/ 

Policy Makers 

Caregivers are integral to 

patient care and well-

being, as well as the health 

and economy of the 

country. However, 

caregivers are 

experiencing burden that 

inhibits their role and is 

costly to the nation. This 

burden is further 

exacerbated by the fact 

that caregivers are not 

adequately supported by 

current national policies 

and programs. 

Research 

 Develop national caregiver needs assessment  

 Financially support research focused on caregivers 

Institutional Level 

 Provide adequate funding to support existing 

caregiver support programs and to develop new 

targeted programs 

 Expand existing caregiver programs in terms of 

eligibility and financial assistance/benefits available 

 Advocate for interagency coordination to provide 

more integrated support for caregivers 

Community Level 

 Change government awareness of the important 

role of caregivers in the health and economy of the 

country to promote support efforts for caregivers 

Policy Level 

 Use caregiver needs assessments to create targeted 

policies (e.g., continued health insurance benefits 

for caregivers forced to leave employment, 

employment discrimination protections, tax relief, 

and financial support) 

 Engage caregivers and caregiver organizations in 

policy discussions 

 

5. Conclusion 

This study increased the knowledge base in terms of identification of 1) demographic and 

key burden related characteristics of patients with CIA and their caregivers in the U.S., Italy, and 

France and 2) predictors of WI and AI in this population. The data supported that patients with 

CIA experienced disease burden and their caregivers experienced burden related to providing 

care in the U.S., Italy, and France. Caregivers reported a substantial amount of time daily 

assisting with both ADLs and IADLs, greater than the time spent working a full-time job (eight 

hours/day). Caregivers also reported perceptions of burden due to the provision of care and 

impairment for a considerable percentage of time each week at work and in their activities. 

Additionally, patients reported greater fatigue than a U.S. cancer populations ages 60-70 and 
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reported less than average mental and physical health compared to U.S., Italian and French 

populations ages 65-74. The prediction of WI was most related to the caregiver experiencing role 

overload in terms of feeling stressed meeting caregiving and family/work responsibilities and 

caregiver AI score. The prediction of AI was most related to caregiver’s experiencing a decline 

in loss of self (in particular privacy). Many of the variables identified in the bivariate and 

regression analyses represent populations to target and modifiable factors on which to base 

interventions and policies.  

Although this research was limited based on its sample and variables collected, the results 

of this study are a starting point on which to base future research on WI and AI in this population 

which is essential as there is a paucity of research in this area.187 Furthermore, research of this 

kind aids health care providers, patients, caregivers, and policy makers in making more informed 

decisions to address patient and caregiver needs. Addressing the identified burdens will improve 

quality of life and outcomes for both caregivers and patients and reduce negative impacts to 

employers and the economy related to reduced caregiver worker productivity. 
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XI. ANALYSIS 3 MANUSCRIPT: Time Burden Among Caregivers of Cancer Patients with 

Anemia in the United States, Italy, and France 

1. Introduction 

Cancer, with approximately 14 million new cases and 8.2 million deaths globally in 

2012,155  directly and indirectly impacts much of the world.1  Conditions associated with cancer, 

such as anemia, create increased burden for patients. Anemia, one of the most common 

hematological complications among cancer patients, is characterized by a decrease in red blood 

cells or hemoglobin (Hb), which causes an impaired ability to provide sufficient oxygen to body 

tissues. The incidence of anemia may be as high as 70%-90% in patients receiving 

myelosuppresive chemotherapy and/or radiation therapy.8 Commonly experienced symptoms of 

anemia include fatigue, tachycardia, cognitive impairments, shortness of breath, depression, 

dizziness, chest pain, weakness, loss of appetite, and headaches.12 These symptoms often 

interfere with an individual’s ability to perform normal activities.10 Fatigue from cancer treatment 

is one of the most substantial symptom concerns to patients with an estimated prevalence from 

80% to 90%.12 Some studies support the idea that fatigue adversely impacts patient functional 

capacity, including the ability for self-care, to work and take care of one’s family, and decreases 

health-related quality of life (HRQoL).10, 12, 13  

Cancer patients, especially those undergoing treatment23 and experiencing chemotherapy-

induced anemia (CIA) and fatigue, often require assistance to perform daily and necessary 

activities. Informal caregivers act as a critical component in the care of cancer patients by 

providing assistance with medical and non-medical needs,14-17 including roughly 80% of tasks 

previously performed by health professionals such as management of side effects (e.g., fatigue) and late 

effects of treatment. Previous research on caregivers of cancer patients have reported average 
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informal care time from 10 hours a week3 to 8.3 hours per day for 13.7 months.156 As a result of 

providing care, informal caregivers may experience negative impacts on their own health and 

well-being, including decreased mental and physical health, increased mortality, neglect of self-

care activities, decreased social life, financial burden, and employment difficulties.30, 35-39, 41, 43, 44, 

47-49,53,54 

The economic value of informal caregiving is substantial. In one study researchers 

reported an additional average yearly cost in 1993 dollars of $1,200 per patient with cancer and 

just over $1 billion nationally in the U.S.3 (2014 dollars: $3,903 per patient and close to $4 

billion nationally). Another U.S. study on informal caregivers of cancer patients reported that 

time costs were $47,710 in 2006 over a 2-year period after diagnosis156 (2014 dollars: $56,025 

over 2-years or $28,013 annual). Research on 2009 European data found that the economic 

burden of informal care costs for cancer patients was €5,491 million in Italy and €2,543 million 

in France103 (2014 euros: €5,954 million and €2,757 million, respectively). Time cost data are 

hard to compare as studies used different criteria for types of caregiving activities to collect data 

for and used different hourly wages for calculations.  

The time spent on informal caregiving will vary by patient and caregiver characteristics. 

Some study findings suggest that women take on more caregiving tasks and experience more 

distress due to caregiving than male caregivers.76, 77 Female informal caregivers may end up 

handling the most difficult caregiving tasks such as bathing, toileting, and dressing compared to 

their male counterparts (36% females vs. 24% males).42 Additional predictors of time spent on 

caregiver activities may include ethnicity, less education, and lower income.188 Patient 

characteristics that may impact caregiving time are having more advanced cancer, undergoing 

active treatment, having comorbidities, and experiencing anemia or fatigue. 
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The population of informal caregivers of CIA patients and the topic of time burden in this 

population are understudied. While some caregiver burden-related research exists, the research is 

primarily limited to a few diseases (e.g., Alzheimer’s), and notably little caregiver research is 

available for countries outside the U.S. Additionally, previous research typically quantifies time 

burden for a certain type of task or activity, but does not examine drivers or relative importance 

of clinical, demographic, and other characteristics on the time burden. Studies that determine 

predictors of time burden are needed to identify malleable points to target in designing 

interventions and policies to relieve caregiver burden. In light of this need, the analyses of this 

paper focus on answering the following research question: “What are the primary factors that 

predict time spent on caregiver activities among caregivers of patients with CIA?” 

2. Methods and Materials 

Data came from a cross-sectional study conducted at eight oncology centers in the U.S. 

(three sites), Italy (three sites), and France (two sites) among caregivers and adult patients with a 

diagnosis of stage III or IV breast, lung, colorectal, or gynecological cancer; currently 

undergoing chemotherapy treatment or received chemotherapy within the last 21 days for non-

curative intent; and anemic (Hb level in last 14 days < 12.0 g/dL). Adult caregivers were defined 

as providers of care knowledgeable about the patient’s routine care and able to answer questions 

related to patient activities of daily living (ADLs) and instrumental activities of daily living (IADLs). 

Both caregivers and patients were excluded if the caregiver provided caregiving services to the 

patient as a paid professional or if the patient was currently receiving adjuvant chemotherapy; had 

a transfusion within the past 14 days; had an Eastern Cooperative Oncology Group (ECOG) score 

value of four; or needed caregiver assistance prior to cancer diagnosis.  

Physicians identified potentially eligible patients and their caregivers from 
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consecutively presenting patients at a usual care visit. Upon completing an informed consent 

form, enrolled patients and caregivers were asked to complete a paper survey during the study 

visit. The caregiver survey contained questions related to demographics, time spent on 

caregiver activities (Caregiver Activity Survey (CAS)), caregiver burden (Zarit Burden 

Interview (ZBI)), and lost work productivity and activity impairment (Work Productivity and 

Activity Impairment – Specific Health Problem (WPAI-SHP)) (instruments in Appendices B 

and C). The patient survey collected demographic and clinical information, fatigue assessment 

(Functional Assessment of Cancer Therapy – Fatigue (FACT-F)), and HRQoL (Short Form 

12-Item Health Survey Version 2 (SF12-v2)) (instruments in Appendix D). Site staff also 

collected patient clinical medical chart date from the date of survey completion through the 

prior 30 days. Study staff entered de-identified data into a password protected database. 

Theoretical models were used in addition to the findings in the literature, to suggest 

potential predictive factors of caregiver time burden to assess. The conceptual framework 

selected to guide the analyses for this paper were based on a combination of Folkman and 

Lazurus’ (1988) Stress and Coping Theory138 and Aneshensel et al.’s (1985) Stress Proliferation 

and its Containment Model.139 According to Aneshensel et al.’s model, the individual embarks 

on a caregiver career typically when a family member needs substantial assistance outside of a 

formal institution. Involvement in a caregiver career may expose the caregiver to stressors that 

result in negative health and emotional well-being outcomes. Moderators, including social, 

personal, and material resources (such as mastery or self-efficacy), help modify or regulate the 

causal relationship between stressors and outcomes.  Over the course of the caregiver career, 

stressors tend to build upon one another, multiply, and extend to stressors outside the realm of 

caregiving. Utilizing the stress and coping model as a guide, an initial conceptual model was 
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developed to help guide assessment of the relationship between potential predictive factors in 

caregiver time burden (Figure 14, below). 

 

Potential Mediating Test Factors: 

 Patient’s fatigue level 

 Patient’s anemia symptoms 

 Patient’s QoL (physical and mental) 

 

Potential Confounding Factors:  
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Figure 14.  Initial Conceptual Model for Time Spent Providing Caregiving 

(ADLs+IADLs) 
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Analytic Strategy. The analytical strategy, based on the elaboration model to enhance 

inference of cause and effect for correlational data, consisted of systematically introducing TFs 

to assess if the association between the IV and the DV was modified by the introduction.147 

Relationships were assessed using crosstabs, chi-square tests, gamma values, and comparison of 

regression model characteristics (beta coefficient and F values and significance and coefficient of 

determination (r2) value). The order of TF introduction was guided by current recommendations 

for social science theory-based data analysis.148 Although missing variable analysis revealed only 

four percent of the dataset values missing, 81% of cases had at least one missing value. In order 

to preserve the maximum amount of cases, missing values were imputed using multiple 

imputation by full conditional specification. The analyses conducted with SPSS 22.0 included 

descriptive, bivariate, interaction, and multiple linear regression analyses of pooled imputed data. 

Description of Variables. The focal IV was the patient’s degree of anemia (Hb). In order 

to more evenly distribute the data and to meet World Health Organization recommended cutoffs 

for categorization of mild, moderate, and severe anemia,144 anemia was categorized as moderate 

to severe (Hb ≤ 10.9g/dL) and milder (Hb ≥ 11.0 to 11.9 g/dL). The focal DV was the time spent 

on assistance with ADLs (dressing, eating and appearance/hygiene) and IADLs (communication, 

transportation and supervision) in a typical 24-hour period time based on the past seven days 

(hours). No literature was found to guide determination of high and low caregiving time burden. 

The significance to the caregiver may be relative to whether the caregiving time took from more 

essential activities such as work or child care or more discretionary free time.  

Primary and Secondary Stressors. Objective primary stressors were need for assistance 

primarily for ADLs (ADL dependency) and role overload. ADL dependency was coded as “0-1 

ADL” (0) and “2-3 ADLs” (1). Role overload was not included as increased stress from role 
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overload would be more likely to reduce caregiving time. The secondary role strains stressors 

relevant to the model were work reduction and non-employment. Family conflict, social strain, 

and work strain were not included as these additional stressors were likely to cause caregivers to 

spend less time providing care. Work reduction was represented by “During the past seven days, 

how many hours did you miss from work because of problems associated with caregiving?”  

However, due to skip patterns in the WPAI-SHP, using this work reduction variable would limit 

the cases and this variable was not used. Employment status was coded as “not employed” (0) 

and “yes, employed” (1). Intrapsychic strains included loss of self and caregiver competence. 

Loss of self was not included as it may lead to either no change in time spent caregiving or 

decreased time spent as those caregivers feeling burdened by loss of self may find their ability to 

provide care deteriorate. The choice to not include loss of self was also supported by previous 

regression analyses in papers 1 and 2 which showed loss of self was not a significant factor in 

increased caregiver subjective burden (ZBI) or WI (Tables 10 and 15, pages 114 and 138) and 

was significant for only one component (out of three possible), loss of privacy, with increased AI 

(Table 16, page 139). Caregiver competence was represented by “Do you feel uncertain about 

what to do about your relative?” Possible response options were “never” (0), “rarely” (1), 

“sometimes” (2), “frequently” (3), and “always” (4). Caregiver competence was also represented 

by “Have you ever been a caregiver in the past?” and “Are you or have you ever been a health 

care professional?” (“no” (0), “yes” (1)). 

Potential mediating variables were the patient’s fatigue level, expression of anemia-

related symptoms, and HRQoL. Scores on the FACT-F questionnaire ranged from zero to 52 

with higher scores indicating less fatigue. Experience in the last seven days of potential anemia 

symptoms was recorded (“no” (0), “yes” (1)). The SF-12v2 overall HRQoL and physical and 
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mental health composite scores (PCS and MCS, respectively) were determined using instrument 

developer software (0=lowest level of health and 100=highest level of health).  

Potential moderating variables included caregiver and patient characteristics like gender 

(“male” (0), “female” (1)), age (years), country (“U.S.” (0), ”Europe” (1)), cancer diagnosis 

(“breast” (0), “colorectal” (1), “lung” (2), “gynecological” (3)), caregiver-patient relationship 

(“spouse/life partner” (1), “daughter/son/parent/other family” (2), “friend/ neighbor” (3),“other” 

(4)), and educational status (“≤ high school” (0), “> high school” (1)). Additional variables 

included providing caregiving to more than the patient (“no” (0), “yes” (1)), patient living 

situation (alone/spouse/partner/family/friends/roommate/caregiver/other (“no” (0), “yes” (1)), 

one-way distance between caregiver and patient homes (minutes), and caregiver employment 

status (“not employed” (0), “employed” (1)). Since only 49 caregivers needed to travel to reach 

the patient’s home, this variable was not utilized to maintain sample size.  

Potential confounders included patient’s comorbidities (from a list) and history of recent 

surgery or radiation in the past 30 days (“no” (0), “yes” (1)) and ECOG status (“fully active” (0), 

“restricted activity plus ambulatory” (1), “ambulatory” (2), “limited self-care” (3), “completely 

disabled” (4), “dead” (5)) 

3. Results 

Demographic and Key Burden-Related Variables (Table 18 and 19, pages 162-3). A total 

of 182 patients and their caregivers were enrolled in the US (N=55), Italy (N=101), and France 

(N=26). Caregivers were almost equally divided by gender (50.5% female; 49.5% male) and 

65.4% were <65 years old. Caregivers reported a daily mean of 13.3 hours providing assistance 

with ADLs and IADLs. U.S. caregivers reported the greatest daily mean hours in assistance 

(17.2), followed by Italy (12.4) and France (8.6). Caregivers also reported a ZBI mean score of 
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10.0 with the highest mean scores in the U.S. (10.8), followed by Italy (9.8) and France (9.0).  

Additionally, caregivers reported impacts to work productivity (among employed, mean WI 

=30.9%) and activity (mean AI =24.1%) in the past week. The greatest WI occurred in Italy 

(35.7%) followed by the U.S. (30.2%) and France (2.9%) and the U.S. had the highest AI 

(29.2%), followed by Italy (24.7%) and France (11.2%). Patients were primarily female (74.7%) 

and ≥65 years old (50.5%), and all were diagnosed with stage III or IV breast, colorectal, lung, or 

gynecological cancer. Additionally, patients had a mean Hb level of 10.4 g/dL and reported a 

mean FACT-F score of 30.1. Italian patients reported the highest mean FACT-F score (32.9), 

followed by French (30.5) and U.S. patients (24.8). Patients reported a PCS of 38.1 and MCS of 

45.0. Patient PCSs were highest in France (41.6), followed by Italy (38.3) and the US (36.2), 

while MCSs were highest in the U.S. (47.3), followed by Italy (44.1) and France (43.8).  

  



162 
 

Table 18. Demographics and Burden-Related Results for Caregivers (using pooled data) 

 U.S. 

(N=55) 
ITALY 

(N=101) 
FRANCE 

(N=26) 
TOTAL 

(N=182) 

Sex - n (%) 

Male 23 (41.8%) 48 (47.5%) 19 (73.1%) 90 (49.5%) 

Female 32 (58.2%) 53 (52.5%) 7 (26.9%) 92 (50.5%) 

Age (years) 

Mean (SE) 59.9 (2.2) 55.2 (1.2) 60.2 (2.8) 57.3 (1.0) 

Education - n (%) 

< High School to High School Graduate 13 (23.6%) 71 (70.3%) 10 (38.5%) 94 (51.7%) 

Some College 29 (52.7%) 5 (5.0%) 1 (3.8%) 35 (19.2%) 

Bachelor’s, Master’s, Doctorate Degree 11 (20.0%) 13 (12.9%) 2 (7.6%) 26 (14.3%) 

Other 2 (3.6%) 12 (11.9%) 13 (50.0%) 27 (14.8%) 

Employment Status* - n (%) 

Employed (Full-time, Part-time or Self) 22 (40.0%) 50 (49.6%) 8 (30.7%) 80 (44%) 

Volunteer or Unpaid 1 (1.8%) 0 0 1 (0.5%) 

Student (Full-time, Part-time) 2 (3.6%) 0 0 2 (1.1%) 

Homemaker 6 (10.9%) 17 (16.8%) 1 (3.8%) 24 (13.2%) 

Not Working, Retired, or Disabled 35 (63.7%) 37 (36.7%) 17 (65.3%) 89 (48.9%) 

Other 0 1 (1.0%) 1 (3.8%) 2 (1.1%) 

Relationship to Patient - n (%) 

Spouse, Life Partner 32 (58.2%) 63 (62.4%) 19 (73.1%) 114 (62.6%) 

Daughter, Son, Parent, Other Family 19 (34.5%) 37 (36.6%) 6 (23.1%) 62 (34.1%) 

Friend, Neighbor, Other 4 (7.2%) 1 (1.0%) 1 (3.8%) 6 (3.2%) 

One-Way Commute time from Caregiver’s Place to Patient (minutes) 

Mean (SE) 27.7 (6.0) 19.8 (5.8) 17.0 (4.5) 22.4 (3.7) 

Time spent in Assistance with ADLs and IADLs in a 24-Hour Period** (hours) 

ADLs Mean (SE) 10.1 (1.3) 8.4 (1.0) 5.3 (1.5) 8.4 (0.7) 

IADLs Mean (SE) 7.1 (1.2) 4.0 (0.4) 3.3 (1.1) 4.9 (0.5) 

ADLs + IADLs Mean (SE) 17.2 (2.1) 12.4 (1.3) 8.6 (2.3) 13.3 (1.0) 

Perception of Caregiver Burden (ZBI Score) 

Mean (SE) 10.8 (1.0) 9.8 (0.7) 9.0 (1.4) 10.0 (0.5) 

Work Productivity and Activity Impairment (WPAI-SHP Score) 

% WI Mean (SE) 30.2% (5.9) 35.7% (5.0) 2.9% (1.8) 30.9% (3.7) 

% AI Mean (SE) 29.2% (3.7) 24.7% (2.8) 11.2% (4.3) 24.1% (2.0) 
* More than one response category possible; ** Total time may exceed 24 hours as individual estimates of assistance 

for each ADL and IADL category may overlap 
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Table 19. Demographics and Burden-Related Results for Patients (using pooled data) 

 U.S. 

(N=55) 
ITALY 

(N=101) 
FRANCE 

(N=26) 
TOTAL 

(N=182) 

Sex - n (%) 

Male 12 (21.8%) 34 (33.7%) 0 46 (25.3%) 

Female 43 (78.2%) 67 (66.3%) 26 (100%) 136 (74.7%) 

Age (years) 

Mean (SD) 63.8 (12.6) 63.3 (10.3) 62.1 (13.7) 63.3 (11.5) 

Education - n (%) 

<High School to High School Graduate 26 (47.3) 70 (69.3%) 18 (69.2%) 114 (62.6%) 

Some College 20 (36.4) 5 (5.0%) 1 (3.8%) 26 (14.3%) 

Bachelor’s, Master’s, Doctorate Degree 9 (16.3) 8 (7.9%) 1 (3.8%) 18 (9.9%) 

Other 0 18 (17.8%) 6 (23.1%) 24 (13.2%) 

Employment Status* - n (%) 

Employed (Full-time, Part-time or Self) 11 (20.1%) 15 (14.9%) 7 (26.9%) 33 (18.1%) 

Volunteer or Unpaid 2 (3.6%) 0 0 2 (1.1%) 

Student (Full-time, Part-time) 0 1 (1.0%) 0 1 (0.5%) 

Homemaker 14 (25.5%) 16 (15.8%) 2 (7.7%) 32 (17.6%) 

Not Working, Retired, or Disabled 36 (65.5%) 72 (71.3%) 19 (73%) 127 (69.8%) 

Other 1 (1.8%) 2 (2.0%) 0 3 (1.6%) 

Living Situation* - n (%) 

Living Alone 5 (9.1%) 12 (11.9%) 3 (11.5) 20 (11.0%) 

Living with Caregiver 2 (3.6%) 9 (8.9%) 0 11 (6.0%) 

Living with Spouse, Partner, Family, 

Friend(s), or Roommate(s) 
53 (96.3%) 92 (91.2%) 24 (92.2) 169 (92.9%) 

Other 0 1 (1.0%) 0 1 (0.5%) 

Hemoglobin Level (g/dL) 

Mean (SD) 10.4 (1.04) 10.32 (1.5) 10.93 (0.74) 10.4 (1.08) 

Cancer Diagnosis - n (%) 

Breast 17 (30.9%) 26 (25.7%) 11 (42.3%) 54 (29.7%) 

Colorectal 10 (18.2%) 30 (29.7%) 3 (11.5%) 43 (23.6%) 

Lung 18 (32.7%) 30 (29.7%) 1 (3.8%) 49 (26.9%) 

Gynecological 10 (18.2%) 15 (14.9%) 11 (42.3%) 36 (19.8%) 

ECOG - n (%) 

0 Fully Active 8 (14.5%) 53 (52.5%) 2 (7.7%) 63 (34.6%) 

1 Restrictively Active 32 (58.2%) 38 (37.6%) 19 (73.1%) 89 (48.9%) 

2 Ambulatory, Capable of All Self Care 8 (14.5%) 8 (7.9%) 5 (19.2%) 21 (11.5%) 

3 Capable of Only Self Care 7 (12.7%) 2 (2.0%) 0 9 (4.9%) 

Fatigue (FACT-F Score) 

Mean (SE) 24.8 (1.8) 32.9 (1.0) 30.5 (2.0) 30.1 (0.9) 

Health Related Quality of Life (SF-12v2 Score) 

PCS Mean (SE) 36.2 (1.3) 38.3 (0.9) 41.6 (1.7) 38.1 (0.7) 

MCS Mean (SE) 47.3 (1.7) 44.1 (1.1) 43.8 (1.7 45.0 (0.8) 
* More than one response category possible 
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Bivariate and Regression Analyses (details Appendix L). Nine variables had significant 

associations with conceptual model variables in the bivariate analyses: patient variables - gender, 

cancer diagnosis, education, living with the caregiver, ADL dependency, and PCS and caregiver 

variables - gender and caregiver competence (represented by caregiver/healthcare professional 

experience). Multiple linear regression models predicting caregiver time were run to select the 

most significant and best fitting model. Variables in the final regression model significantly 

predicted caregiver assistance with ADLs and IADLs, range of F(11, 169) = 2.201-2.560, p<0.01, 

range of r2= 0.126-0.143. Two variables in the final regression model added significantly to the 

prediction of caregiver time: patient PCS and ADL dependency. As the patient’s PCS score 

increased by 1, the caregiver time spent on assistance with ADLs and IADLs decreased by 0.245 

hours (holding all other IVs constant). Caregivers of patients requiring help with two or more 

ADLs spent 5.183 hours more assisting with ADLs and IADLs (holding all other IVs constant).  

Table 20. Linear Regression of Caregiver Time by Patient & Caregiver Characteristics (n=182) 

Characteristic b (SE) 

Mediating TFs: 

Patient Physical QOL (PCS) -0.254 (0.109)* 

Moderating TFs: 

Caregiver gender (0=male, 1=female) -3.720 (2.764) 

Patient gender (0=male, 1=female) -5.063 (3.271) 

Patient age (0=≤64, 1=≥65) -0.080 (2.001) 

Patient cancer diagnosis (Reference category = breast)  

Colorectal 0.162 (2.880) 

Lung 2.652 (2.932) 

Gynecological 0.477 (2.836) 

Living with patient (0=no, 1=yes) -0.854 (2.743) 

Caregiver education (0=≤high school, 1=>high school -0.439 (1.945) 

Other TFs: 

ADL dependency (0=≤1, 1= ≥2) 5.183 (2.169)* 

Caregiver experience (0=no, 1=yes) 2.073 (2.164) 

Constant 24.690 (7.152)** 

Model (Pooled data does not provide these statistics, so range given for original data & imputed data) 

F 2.201-2.560** 

df 11 

r2 0.126-0.143 

* p<0.05,**p<.01, ***p<.001 
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4.  Discussion 

Caregiver results for caregiving time, ZBI score, and WPAI score indicated that 

caregivers were experiencing burden as a result of providing care. Time spent providing 

assistance with ADLs and IADLs in a 24-hour period was considerable in all countries; in fact, 

as measured, greater in total than a normal eight-hour work day in the U.S. (17.2 hours) and Italy 

(12.4 hours) and France (8.6 hours). The time spent providing care (ADLs and IADLs) reported 

by U.S. caregivers was particularly high and much higher than previous studies estimating the 

cost of informal caregivers in similar populations (10 hours a week (equating to 1.43 hours a 

day)3 with ADLs and IADLs and 8.3 hours a day with any care156). The greater amount of time 

spent providing care in our study may be due to methodological differences (e.g., our study 

population was restricted to anemic patients, had a caregiver versus patient respondent, and did 

not cap possible hours reportable), changing patterns and U.S. healthcare-related policies that 

shift the obligation of patient care to families, or the greater possibility that unmeasured 

caregiving responsibilities were shared by more extended family members in France and Italy 

compared to the U.S. with its more nuclear structure. It should be noted, however, the actual time 

spent providing care was likely overestimated. The manner in which it was counted (additive) 

reflected that assistance activity categories may overlap (e.g., a caregiver could perform tasks 

from two categories at the same time such as supervising the taking of medication while also 

preparing a meal for the patient). The caregiver survey questions on ADLs (3) or IADLs (3) 

allowed a response of zero to 24 hours and theoretically a caregiver could report more than 24 

hours of total assistance in a day (up to 144 hours). In the original data, 28 caregivers (~15%) 

reported assistance times greater than 24 hours and the highest value was 55 hours. Development 

of caregiver time measures are needed that enable better reflection of likely "multi-tasking," 
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actual total time spent caregiving, and all caregiving activities beyond just assistance with ADLs 

and IADLs. 

The potential for both overestimation and underestimation of time burden suggest that the 

Caregiver Activity Survey (CAS) is not an adequate measure of time burden and that a new 

psychometrically validated measure needs to be developed that captures all caregiving activities 

(ADLs, IADLs, and other supportive efforts) and eliminates the potential for overlap of 

caregiving tasks in time burden assessment. One possible direction for a measure would be to 

first ask the caregiver the total time spent in all caregiving activities in a typical 24-hour period 

and then ask the caregiver to allocate the percentage time involved (out of a 100% total) in an 

array of possible caregiver activities identified through previous research, theory, and item 

development focus groups. The hours spent in each activity could then be derived through 

multiplying the percentage for the activity by the total time spent caregiving. 

The ZBI score also suggests that caregivers are experiencing burden. While an overall 

mean score of 10.0 out of a possible total of 48 seems low and was lower than previous research 

on similar populations (16.0-36.5),98, 166, 168-170 research on potential ZBI cut-offs for high burden 

suggests that this score may be indicative of a higher degree of burden than one would assume. 

Bedard and colleagues propose a score of  ≥17 to identify high burden113 and O’Rourke and 

Tuokko suggest a high burden cut-off of  ≥10.116 While these cut-offs are not definitive, the 

mean ZBI score of 10.0 of caregivers in the study fits into the lower edge of one of the high 

burden cut-offs.  

Caregiver WI and AI scores also indicated that caregivers were experiencing restrictions 

in their work and regular activity. A mean WI for almost one-third of a caregiver’s week and 

mean AI for almost a quarter of a caregiver’s week was considerable. A mean WI of 30.9% 
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translated into 12.4 hours of impairment in a standard 40-hour work week. The results varied 

considerably for French caregivers (WI=2.9% and AI=11.2%) compared to US and Italian 

caregivers (WI and AI close to overall mean score). The low WI and AI reported by French 

caregivers may have been an artifact of the relatively small French sample size or reflected 

different caregiver supportive norms or policies in France. While limited in scope, eligibility, and 

benefit amount, France does have more policies and monetary supports for caregivers than the 

U.S. and Italy. The mean WI of this study (30.9%) was eight percentage points higher than that 

of previous research of caregivers of patients with advanced stage cancer in the U.S. (22.9%)172 

and 2.23 percentage points higher than another study of caregivers of cancer patients in Europe 

(28.67%).173  In contrast, the mean AI of this study (24.1%) was 7.66 percentage points lower 

than that of the European study (31.76%).173 The higher WI in this study makes sense as an 

anemic population may require more care and time from work than cancer patients without 

anemia. Reasons for the lower AI in this study were not readily apparent from the variable 

available for analysis.  

Patient results for the FACT-F and SF-12v2 scores suggest that patients with advanced 

disease and undergoing treatment were experiencing disease burden. The overall mean score on 

the FACT-F (30.1) fell near the midpoint between the instrument-defined ranges for “most 

fatigue” (0-14) and “least fatigue” (45-52) suggesting moderate patient fatigue. Another study on 

a similar population reported a higher mean FACT-F score (38.5)125 suggesting more fatigue and 

poorer health in the study population. Scores on the SF-12v2 suggest some physical and mental 

health issues among the study patients with lower mean scores from this study than U.S. 

population norms for ages 65-74127 and compared to means for a population ages 65-74 in a 

study in Italy and France.128  
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The two variables adding significantly to the prediction of caregiver time in the 

regression analyses were patient PCS and ADL dependency. The findings make sense with 

patients with better physical HRQoL needing less assistance from caregivers and those needing 

help with more ADLs requiring more assistance. The impact of the patient’s PCS score was 

minimal as an increase by one point in PCS score only decreased caregiver time by 0.245 hours. 

In contrast, caregiver time increased by 5.183 hours for caregivers of patients with ADL 

dependency. This impact was notable in magnitude since the study mean was 13.3 hours. The 

lack of variation in some variables and small counts for certain response categories made 

interpretation of relationships and factors impacting caregiver time spent difficult. A larger 

sample of caregivers of non-anemic cancer patients would have helped to elucidate relationships. 

The conceptual model for caregiver time was modified based on significant bivariate and 

regression analyses’ results. Since the original focal IV of patient anemia status did not seem to 

significantly predict caregiver time, the focal IV was replaced by ADL dependency in the model 

(below).  

 

Potential Mediating Test Factors: 

 Patient’s physical QoL (PCS) 

 

Potential Moderating Test Factors: 

 Caregiver gender and education 

 Patient gender, age, and cancer diagnosis 

 Patient living with caregiver 

Focal IV & 
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Figure 15.  Revised Conceptual Model for Time Spent Providing Caregiving 
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Limitations. The parent study encountered recruitment issue. Sites reported less 

recruitment of more anemic patients as they were likely treated before dropping too low. 

Recruitment was also not even across countries (U.S. ~30%, Italy ~55%, and France ~15%). 

France lagged in recruitment due to a shorter enrollment period caused by human subject 

approval delays and the small sample made interpretation difficult. The analysis also had internal 

validity, external validity, sample size, and selection bias issues. Only variables identified and 

for which data was available could be analyzed, threatening internal validity. Results could only 

be generalized to a population meeting inclusion/exclusion criteria and with the attributes of 

those who chose to participate, threatening external validity. Precision of estimation of statistical 

parameters depended on variability within the data from the sample, but some subgroups were 

limited in size. Addition of non-anemic cancer patients and their caregivers to the sample may 

have provided better contrast to determine relationships. Sicker patients with less stamina and 

overburdened caregivers may have not participated potentially resulting a sample not 

representative of the population and an underestimation of burden. Another limitation was the 

lack of or inadequate measurement of some caregiver burden-related concepts (e.g., total time 

spent providing care in complete list ot possible care activities, utilization and availability of 

programs/policies/social assets/resources, end of life and coping factors, environmental 

characteristics, caregiving-related norms/values, and caregiver HRQoL). 

Recommendations. Based on previous literature, the findings of these research analyses, 

and identification of limitations of these analyses, the following recommendations are made: 
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Table 21. Recommendations for Public Health, Healthcare Professionals, and 

Government/Policy Makers 

Target Principle Recommendations 

Public Health 

Practitioners 

and 

Researchers 

The number of individuals 

providing informal care is 

large and growing. 

Caregivers often 

experience negative 

impacts to their health and 

well-being. The population 

of caregivers of cancer and 

CIA patients and its needs 

are not thoroughly or 

systematically assessed or 

addressed.  

Research and Methods 

 Utilizing qualitative methods such as focus groups 

and interviews, develop new caregiver burden 

instruments for concepts not adequately measured 

(e.g., for time burden and positive caregiving 

aspects) that can be utilized for a cancer or CIA 

caregiver population 

 Base future caregiver research, instruments, 

interventions, and programs in established theories 

 Better examine caregiver time burden in terms of 

variables indicated as potentially significant in 

bivariate analyses results, theory, and previous 

research  

 Expand study of caregiver time burden beyond a 

personal/interpersonal focus to consider impact of 

social, cultural, and physical environment and 

resources over time at various levels 

(institutional/community/public policy) 

Individual and Interpersonal Level 

 Develop, implement, and evaluate interventions and 

programs to support caregivers 

Institutional Level 

 Develop and provide education and training to 

health care providers, employers, and 

government/policy makers on caregiver issues and 

how to identify and address needs of caregivers 

Community Level 

 Promote awareness of caregiver issues and the 

significance of these issues to health care providers, 

employers, and government/policy makers in order 

to influence cultural value placed on caregivers and 

importance of support of caregivers 

 Assess caregiver needs on population level 

Policy Level 

 Develop, implement, and evaluate policies to 

support caregivers 
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Table 21 continued 

Target Principle Recommendations 

Health Care 

Professionals/ 

Healthcare 

System 

Caregivers are a central 

component of healthcare 

and patient care. While 

providing care, caregivers’ 

needs are often overlooked 

and they experience 

decreased physical and 

mental health and overall 

well-being. 

Individual and Interpersonal Level 

 Engage caregivers as a partner in care to improve 

patient health 

 Recognize and explicitly address risks to health and 

well-being of caregivers and provide appropriate 

primary care 

 Offer targeted caregiver education and support 

interventions/programs (e.g., to increase caregiver 

competence and skills through training) 

 Provide referrals to caregiver support services 

Institutional Level 

 Develop and provide education/training to health 

care providers in identifying and addressing 

caregiver needs 

Community Level 

 Change healthcare provider and system norms to 

acknowledge important role of caregivers in patient 

care and healthcare system in order to promote 

support efforts for caregivers 

Government/ 

Policy Makers 

Caregivers are integral to 

patient care and well-

being, as well as the health 

and economy of the 

country. However, 

caregivers are 

experiencing burden that 

inhibits their role and is 

costly to the nation. This 

burden is further 

exacerbated by the fact 

that caregivers are not 

adequately supported by 

current national policies 

and programs. 

Research 

 Develop national caregiver needs assessment  

 Financially support research focused on caregivers 

Institutional Level 

 Provide adequate funding to support existing 

caregiver support programs and to develop new 

targeted programs 

 Expand existing caregiver programs in terms of 

eligibility and financial assistance/benefits available 

 Advocate for interagency coordination to provide 

more integrated support for caregivers 

Community Level 

 Change government awareness of the important 

role of caregivers in the health and economy of the 

country to promote support efforts for caregivers 

Policy Level 

 Use caregiver needs assessments to create targeted 

policies (e.g., continued health insurance benefits 

for caregivers forced to leave employment, 

employment discrimination protections, tax relief, 

and financial support) 

 Engage caregivers and caregiver organizations in 

policy discussions 

 



172 
 

5. Conclusion 

This study increased the knowledge base in terms of identification of 1) demographic and 

key burden related characteristics of patients with CIA and their caregivers in the U.S., Italy, and 

France and 2) predictors of time burden in this population. Data supported that patients with CIA 

and their caregivers in the U.S., Italy, and France experienced disease burden and burden related 

to providing care, respectively. Caregivers reported a substantial amount of time daily assisting 

with both ADLs and IADLs, perceptions of burden due to the provision of care, and impairment 

for a considerable percentage of time each week at work and in their activities. Additionally, 

patients reported greater fatigue than that shown for previous U.S. cancer populations ages 60-70 

and reported less than average mental and physical health compared to U.S., Italian and French 

populations ages 65-74. The prediction of caregiver time was most related to patient physical 

quality of life and ADL dependency. Many of the significant variables in the bivariate and 

regression analyses represent the more vulnerable populations to target and modifiable factors on 

which to base interventions and policies.  

Although this research was limited based on its sample and variables collected, the results 

of this study are a starting point on which to base future research on caregiver time burden in this 

population. Research of this kind aids health care providers, patients, caregivers, and policy 

makers in making more informed decisions to address patient and caregiver needs. Both 

caregiver and patient quality of life can be improved through addressing burdens identified in 

this study. Additionally, addressing identified burdens will reduce negative impacts to employers 

and the economy related to reduced caregiver worker productivity.  
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XII. OVERALL DISCUSSION 

As was expected, significant burden was found for patients with chemotherapy-induced 

anemia (CIA) and their caregivers. However, the hypothesized focal independent variable (IV) 

and dependent variable (DV) relationships for analyses 1-3 on subjective caregiver burden, 

caregiver work productivity impairment (WI) and activity impairment (AI), and time spent 

providing assistance with activities of daily living (ADLs) and instrumental activities of daily 

living (IADLs) did not hold true.  Assessment of these relationships may have been hindered by 

the study inclusion of only anemic cancer patients and their caregivers. Inclusion of non-anemic 

cancer patients and their caregivers may have allowed for better contrast to see relationships with 

the suggested focal IV of anemia status (hemoglobin (Hb) level). The analysis of WI also 

suffered from a small sample of employed caregivers. Inclusion of more employed caregivers 

would have contributed to the understanding of WI. Analyses 1-3 did identify potential 

predictors of burden (see Analysis 1-3 results discussion that follows) and the relationships 

seemed to fit within the proposed conceptual model to some extent. 

Final Conceptual Models 

All efforts were made to base the conceptual models on a sound theoretical basis for 

analyses 1-3 on subjective caregiver burden, caregiver WI and AI, and time spent providing 

assistance with ADLs and IADLs. However, the published literature on specific scientific 

theories and models for use in research to offer explanations on the impact that caregivers and 

families experience due to caring for an adult with cancer or CIA is scarce. Available theoretical 

models are, for the most part, not originally intended for use in a caregiver population, but have 

been loosely modified at a later date to also address questions about the caregiver experience. 

Some of the more successful modifications and widely used models were not fully thought out, 
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relied primarily on a more individual or interpersonal mechanism of action, or had overlapping 

concepts with another model and were not considered. After consideration of several theoretical 

options for this study and in light of the limitations just listed, the Person-Environment Fit, Stress 

and Coping, and Social Ecological Model were selected to base the design of the conceptual 

models for analyses 1-3 on (see pages 53-65 for more detailed description of models). 

Unfortunately, the parent study did not theoretically base decisions on data points to collect. 

Thus, the development and study of the relationships in the conceptual models for analyses 1-3 

were limited in potential scope by the available data.  

Currently, no validated instruments exist to specifically measure the Person-Environment 

Fit Model, therefore the model was not represented in the data collection inputs beyond a few 

questions related to caregiver competence/experience and only this data could be assessed in the 

conceptual models. Potential data points from the model that may have added to the 

understanding of predictors of caregiver subjective and objective burden and development of 

conceptual models include questions addressing: the balance of caregiver competence level with 

environmental demand (e.g., amount, difficulty level, and type of care assistance needed, 

competing personal, work, care, or social needs or obligations, distance to travel to care recipient 

and doctor, etc.), utilization of resources (programs, policies, interventions, additional informal 

caregivers or paid care/house worker assistants, social support networks, religious/spiritual 

support), balance of need for these resources and actual utilization, caregiver mental health 

outcomes (negative and positive affect), and how interaction of environment, resources, and the 

level of competence that might influence caregiver outcomes over time. Although this model 

does allow for understanding of caregiver outcomes as a result of interactions with the 

environment over time, the model is not specifically targeted to assess a caregiver population. 
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Thus, the development of a measure to assess person-environment fit among caregivers and its 

use in future research would likely add to the understanding of the caregiver experience and 

suggest potential avenues to manipulate the environment or caregiver resources to promote better 

caregiver coping and outcomes. 

The Stress and Coping Model, on which the study conceptual models are primarily based, 

is specifically intended for use with a caregiver population. Concepts from the Stress and Coping 

model were better represented in the conceptual models for analyses 1-3 and by some of the 

instruments used in the parent study caregiver surveys (Zarit Burden Interview (ZBI) and Work 

Productivity and Activity Impairment (WPAI) instruments). The concepts from the model (e.g., 

role overload, family conflict, social strain, work strain, work reduction, loss of self, competence, 

and moderating resources) were generally only represented by a few questions on the survey and 

thus, may have not fully captured the factors that characterized the concept. Additionally, some 

concepts from the model were not represented at all in the conceptual models or data collection. 

For example, potential data points from the model that may have added to the understanding of 

predictors of caregiver subjective and objective burden and development of conceptual models 

addressing caregiver needs include the following: financial strain, perception of feeling trapped 

in the caregiver role, perception of benefits/gains from caregiving, and moderating social, 

personal, and material resources.  

The stress and coping model was originally designed to describe how stressors impact 

outcomes of caregivers of patients with Alzheimer’s. Thus, some of the domains from the model 

do not completely fit the needs of caregivers of patients with cancer. For example, the concept of 

caregiver loss of intimate exchange in the model describes a feeling of separation with the care-

recipient and loss of the essence of the caregiving recipient as the cognitive impairment 
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progresses and this concept is likely not applicable to caregivers of cancer patients as these 

patients are not likely suffering from mental impairment due to cancer. The model may also not 

specifically address stressors or concepts impacting caregivers of cancer patients such as 

stressors related to end of life issues. The model also tends to focus more on personal and 

interpersonal stressors and does not specifically address stressors at the organizational, 

community, and public policy levels as the public health oriented Social Ecological Model 

framework suggests. The final study conceptual models were much smaller in scope and in the 

number of variables than the initial conceptual models based on the Stress and Coping Model. 

This may suggest that the Stress and Coping Model is not an adequate fit to assess caregiver 

burden among caregivers of cancer or CIA patients and needs adjustments to capture the burdens 

experienced by caregivers of non-dementia patients (e.g., eliminating concepts like loss of 

intimate exchange or adding end of life stressor concepts). 

Specific study data addressing the Social Ecological Model was also limited to a few 

individual and interpersonal items (e.g., demographic characteristics and relationship between 

patient and caregiver). Potential data points from the model that may have added to the 1) 

understanding of predictors of caregiver subjective and objective burden and 2) development of 

conceptual models that could indicate the relationships of these stressors include questions 

addressing the following: institutional or organizational factors related to caregiving (e.g., 

robustness of policies and programs to support caregivers in the work and home environment or 

quality of patient and caregiver health care), community factors (e.g., strength and size of social 

support networks and cultural or group norms/standards about caregiving and death), and public 

policy factors (e.g.,  robustness of local, state/region, and national policies, laws, and programs). 

The importance of the Social Ecological Model in the understanding of the caregiving 
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experience and guiding public health efforts to address caregiving burden suggest that 

development of new measures to assess the caregiving experience in terms of multi-level 

contextual factors at the individual, interpersonal, institutional, organizational, community, and 

public policy are needed. 

Key Burden-Related Results 

Caregiver results for the time spent providing assistance, ZBI score, and WPAI score 

indicated that caregivers were experiencing burden as a result of providing care (Table 8, page 

112). Time spent providing assistance with ADLs and IADLs in a 24-hour period was 

considerable in all countries; in fact, as measured, greater in total than a normal eight-hour work 

day in the U.S. (17.2 hours (SE 2.1)) and Italy (12.4 hours (SE 1.3)) and France (8.6 hours (SE 

2.3)). The time spent providing care (ADLs and IADLs) reported by U.S. caregivers was 

particularly high and much higher than previous studies estimating the cost of informal 

caregivers in similar populations (10 hours a week (equating to 1.43 hours a day)3 with ADLs 

and IADLs and 8.3 hours a day with any care156).  

The greater amount of time spent providing care in our study may be due to selection 

differences (e.g., our study population was restricted to anemic patients and had caregiver versus 

patient respondents), methodological differences (did not cap possible hours reportable during 

analysis), changing patterns and U.S. healthcare-related policies that shift the obligation of 

patient care to families, or a strong possibility that unmeasured caregiving responsibilities were 

shared by more extended family members in France and Italy compared to the U.S. with its more 

nuclear structure. Nonetheless, the actual time spent providing care was likely overestimated. 

The manner in which it was counted (additive) reflected that assistance activity categories may 

overlap (e.g., a caregiver could perform tasks from two categories at the same time such as 
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supervising the taking of medication while also preparing a meal for the patient). In addition, the 

caregiver survey questions on ADLs (3) or IADLs (3) allowed a response of zero to 24 hours and 

theoretically a caregiver could report more than 24 hours of total assistance in a day (up to 144 

hours). In the original data, 28 caregivers (~15%) reported assistance times greater than 24 hours 

and the highest value was 55 hours. However, the total time spent caregiving may be 

underestimated in both our study and the previous studies discussed as some activities may not 

be reflected by the ADL and IADL categories covered in the survey, such as making treatment 

and end-of-life care decisions and performing medical/nursing tasks like helping with assistive 

mobility devices or medical equipment. Caregivers may also spend extensive stretches of time 

waiting around for the patient, such as between driving a patient to and from a doctor 

appointment, the caregiver may also have to wait at the clinic. Patient care needs may be 

sporadic or unschedulable which requires the caregiver to hold much greater amounts of time in 

order to be prepared to drop everything and provide the necessary care. This time “on hold” 

would also not be reflected by ADL and IADL time categories. An opportunity cost also exists 

because the caregiver is unable to complete personal, social, or work activities that he or she 

would otherwise be doing instead of waiting for the patient. Caregivers might also devote time to 

researching treatment and doctors or long-term care options or dealing with appointment times 

and hospital protocols and insurance coverage (or the lack thereof). In the U.S., dealing with 

insurance companies and hospital billing is an enormous time load and emotional frustration. 

Importantly, the time caregivers spend providing emotional support and comfort to patients, 

which may be substantial, was also not assessed.  

The potential for both overestimation and underestimation of time burden suggest that the 

Caregiver Activity Survey (CAS) is not an adequate measure of time burden and that a new 
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psychometrically validated measure needs to be developed that captures all caregiving activities 

(ADLs, IADLs, and other supportive efforts) and eliminates the potential for overlap of 

caregiving tasks in time burden assessment. Clearly from this study, development of caregiver 

time measures that are more reflective of actual caregiver accommodations are needed. Such an 

effort would likely reflect "multi-tasking," actual total time spent caregiving, and that would also 

include all caregiving activities beyond just assistance with ADLs and IADLs. One possible 

direction for a measure would be to first ask the caregiver the total time spent in all caregiving 

activities in a typical 24-hour period and then ask the caregiver to allocate the percentage time 

involved (out of a 100% total) in an array of possible caregiver activities identified through 

previous research, theory, and item development focus groups. The hours spent in each activity 

could then be derived through multiplying the percentage for the activity by the total time spent 

caregiving. 

The ZBI score also suggested that caregivers were experiencing burden. While an overall 

mean score of 10.0 out of a possible total of 48 seems low, previous literature that looks at 

potential cut-offs on the ZBI for high burden suggests that this score may be indicative of a 

higher degree of burden than one would assume. Bedard and colleagues propose that a score of 

17 or above may be used as cut-off point to identify high burden.113 Other researchers, O’Rourke 

and Tuokko, indicate that a cut-off of  ≥10 may be used to identify high burden.116 While these 

cut-offs are not definitive, the mean ZBI score of 10.0 (SE 0.5) of caregivers in the study fits into 

the lower edge of one of the high burden cut-offs mentioned in the literature. The lack of clear 

cut-offs for high burden interpretation also implies that further research is needed to identify cut-

offs for high burden in specific caregiver populations (by age, gender, patient 

diagnosis/condition, or other relevant characteristic). 
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Caregiver WI and AI scores also indicated that caregivers were experiencing restrictions 

in their work and regular activity. No definitive cut-points for high impairment are established, 

but a mean WI for almost one-third of a caregiver’s week and mean AI for almost a quarter of a 

caregiver’s week was considerable. If one assumes that an individual works a standard 40-hour 

work-week, a mean WI of 30.9% translated into 12.4 hours each week during which the 

caregiver experiences impairment at work (time missed from work and loss of work 

productivity) due to providing care. The results varied considerably for French caregivers 

(WI=2.9% and AI=11.2%) compared to US and Italian caregivers (WI and AI relatively close to 

overall mean score). The low percentages of WI and AI reported by French caregivers may be an 

artifact of the relatively small French sample size not being representative of French caregivers 

of CIA patients or reflect different caregiver supportive norms or policies in France. While 

limited in scope, eligibility, and benefit amount, France does have more policies and monetary 

supports for caregivers than the U.S. and Italy which may also help explain the lower WI and AI 

reported by French caregivers. These results imply that introduction of policies and funding 

similar to those in France in the U.S. and Italy may reduce caregiver WI and AI in those 

countries. 

The mean WI of this study (30.9%) was eight percentage points higher than that of 

previous research of caregivers of patients with advanced stage cancer in the U.S. with a mean 

WI of 22.9%172 and was 2.23 percentage points higher than another study of caregivers of cancer 

patients in Europe with a mean WI of 28.67%.173  In contrast, the mean AI of this study (24.1%) 

was roughly 7.66 percentage points lower than that of the European study on caregivers of 

cancer patients with a mean AI of 31.76%.173 The higher WI in this study makes sense as a 

population with CIA may require more care and time from work than those cancer patients 
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without anemia.  Some types of cancer diagnosis, such as lung cancer, may also require more 

care and time from work, contributing to higher WI (although not at a significant p<0.05 level). 

The reasons for the lower AI in this study were not readily apparent from the variable available 

for analysis.  

The inability to work or impairment in work activities due to providing care has an 

enormous impact on caregiver wages and long-term financial security, as well as, the economic 

health of businesses and the country. An average typical informal caregiver in the U.S. loses 

$303,880 in total wages, social security, and private pension due to caregiving.183 This translates 

into nearly $3 trillion lost in total wages, social security, and private pensions across the U.S. 

Additionally, annual estimated costs (associated with replacing employees, absenteeism, 

workday interruptions, unpaid leave, and reduction of hours from full-time to part-time) to U.S. 

employers for full-time employees with caregiving responsibilities has been estimated in 2004 at 

$33.6 billion ($42.1 billion in 2014 U.S. dollars).184 In light of these substantial economic costs 

to caregivers, employers, and the nation, it is clear that addressing caregiver needs should be a 

priority to public health and health care professionals, employers, and the government. 

Although caregiver income level was not assessed, it is likely that caregivers with limited 

income or resources may experience greater WI and AI than those caregivers able to pay for 

some care from outside sources or share the caregiving tasks with other people in their support 

network. This population may need closer attention when developing interventions and policies.   

Patient results for the Functional Assessment of Cancer Therapy – Fatigue (FACT-F) and 

Short Form 12-item Health Survey Version 2 (SF-12 v2) scores suggested that patients with 

advanced disease and undergoing treatment were, not surprisingly, experiencing disease burden 

as well (Table 9, page 113). The overall mean score on the FACT-F (30.1 (SE 0.9)) fell near the 
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midpoint between the instrument-defined ranges for “most fatigue” (0-14) and “least fatigue” 

(45-52) suggesting moderate patient fatigue. For comparison, another study detailing the FACT-

F mean by age category for a U.S. cancer population found that for those ages 60-70 with cancer 

the mean FACT-F score was 38.5 (SD 11.4).125 The FACT-F clinical minimally important 

difference (MID) is 3 points.189 In comparison, the FACT-F scores from this study were lower, 

indicating more fatigue and poorer health than a U.S. cancer population of similar age, and the 

difference was greater in magnitude than the 3-point MID. These findings may suggest that 

cancer patients experiencing anemia may suffer from more fatigue symptoms than cancer 

patients without anemia. Thus, it is important to ensure CIA patients receive appropriate and 

timely treatment of anemia and that assistance is available in completing necessary daily 

activities for patients experiencing anemia and/or fatigue.   

In addition, the scores on the SF-12v2 suggested as might be expected, the study’s patient 

population both physical and mental health issues. Score interpretation should be in context with 

individuals of a similar age and disease burden. The Physical Component Score (PCS) and 

Mental Component Score (MCS) were designed to have a mean of 50 and a SD of 10 in a 

representative U.S. population. However, the mean varies by age group, with PCS generally 

decreasing and MCS increasing with age. Thus, a PCS <44.70 (SD 10.66) and MCS <53.17 (SD 

9.29) are below the U.S. population norms for ages 65-74.127 Means have been reported in Italy 

and France for a population ages 65-74 as follows: Italy – PCS=51.2 (SD 7.4) and MCS=47.8 

(SD 10.1); and France – PCS=51.2 (SD 10.4) and MCS=48.4 (SD 9.4).128 The French and Italian 

data was from a study and not an officially calculated representative population norm, so the 

numbers may not be representative of the entire countries. In comparison, the SF-12v2 mean 

scores from of this study were lower (PCS=38.1 (SE 0.7) and MCS=45.0 (SE 0.8)), indicating 
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that study patients understandably experienced poorer physical and mental health than a U.S. 

population norm for ages 65-74 and for the 65-74 population in the French and Italian study. 

Analyses 1: Subjective Caregiver Burden 

Variables from the bivariate analyses that may influence caregiver subjective burden and 

need further study to determine relative importance as well as modifiability include: patient 

characteristics – cancer diagnosis, fatigue (FACT-F score), experience of the anemia symptom of 

fatigue/loss of energy, PCS, and dependency on the caregiver to assist with ADLs and caregiver 

characteristics -  time spent providing assistance with ADLs and IADLs, role overload in terms 

of AI, past caregiver experience, gender, country of residence, and caring for more individuals 

than just the patient. These variables may also point to more vulnerable populations to target 

(e.g., caregivers of male patients or multiple individuals) and modifiable factors to focus 

interventions and policy on in the future, such as increasing caregiver competence or supplying 

financial resources to pay an individual for help with care activities. 

The two variables that added significantly to the prediction of caregiver subjective burden 

in the regression analysis were providing care to more than the patient and caregiver AI. 

Conceptually, this makes sense as those caring for additional individuals have competing 

demands that may add to the burden a caregiver perceives. Those caregivers with greater 

impairment of their usual activities were also likely to perceive more burden than those without 

negative changes to their daily life.  Previous research supports the findings of the significance of 

the caregiver AI variable with some literature indicating that perceptions of burden are mostly 

influenced by lifestyle interference,164 social isolation, and restriction in activity due to caregiver 

responsibilities.165 While a ZBI score 2.74 point increase for a caregiver providing care for more 

than the patient (Table 10, on page 114) may seem small in magnitude, this point increase was 
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notable compared to the relatively low high burden cut-offs in the literature of ≥10 or ≥17. A 

0.09 point increase in ZBI score for a caregiver with a one percentage point increase in AI was 

small in magnitude and likely impact. These findings on predictors in the regression analysis 

suggest that subjective caregiver burden in this population could be reduced by increased efforts 

and funding for respite and caregiver support programs to help address the needs of caregivers 

taking care of more than one individual and to allow more normal functioning in daily non-work 

activities. 

Analysis 2 Caregiver WI and AI impairment 

Work Impairment 

Variables from the bivariate analyses that may influence caregiver WI and need further 

study to determine relative importance as well as modifiability include: patient characteristics - 

gender, age, cancer diagnosis, experience of the anemia symptom of fatigue/loss of energy, and 

dependency on the caregiver to assist with ADLs and caregiver characteristics - gender, time 

spent by the caregiver in assistance with ADLs and IADLs, role overload domain (and specific 

domain components of feeling stressed between caregiving and family/work responsibilities and 

caregiver AI), loss of self domain (such as feeling that he/she does not have enough personal 

time, feeling that he/she does not have enough privacy, and feeling that he/she has lost control of 

his/her life), and caregiver competence (represented by past caregiver experience and feeling 

uncertain about what to do). Additionally, these variables may point to populations to target 

(e.g., caregivers of male or older patients) and modifiable factors to focus interventions and 

policy on in the future (e.g., increasing caregiver competence or financial assistance for paid help 

with care). 



185 
 

The two variables that added significantly to the prediction of caregiver WI in the 

regression analyses were in the domain of caregiver role overload and represented by a positive 

response to “Do you feel stressed between caring for your relative and trying to meet 

responsibilities for your family or work?” and caregiver AI score. If a caregiver expressed 

feeling stress meeting both caregiving and family and work demands and was experiencing 

impairment in regular daily activities, it conceptually makes sense that the caregiver might also 

experience increased WI. The reverse, WI causing more feelings of stress, is also a strong 

possibility. An increase in WI of 15.73 percentage points for caregivers who felt stressed 

meeting caregiving, family, and work responsibilities was relatively large in magnitude 

considering that the mean WI in the study was 30.9%. The increase of 0.77 percentage points in 

WI for each percentage point AI experienced by caregivers (Table 15 on page 138) was small in 

magnitude in comparison. These findings in the regression analyses on predictors suggest that 

WI in this population could be reduced by increased efforts and funding for respite and caregiver 

support programs to help relieve the stress of simultaneously trying to meet caregiving, family, 

and work responsibilities and to allow more normal functioning in daily non-work activities. 

Activity Impairment 

Variables from the bivariate analyses that may influence caregiver AI and need further 

study to determine relative importance as well as modifiability include: patient characteristics -  

education, living with the caregiver, fatigue (FACT-F score), experience of the anemia symptom 

of fatigue/loss of energy, and dependency on the caregiver to assist with ADLs and caregiver 

characteristics - gender, country of residence, time spent providing assistance with ADLs and 

IADLs, role overload (represented by feeling stressed between caregiving and family/work 

responsibilities), family conflict domain (and specific domain components of feeling strained 
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around his/her relative, feeling that he/she should be doing more, and feeling anger around 

his/her relative), social strain domain (and specific domain components of feeling his/her social 

life has suffered), loss of self domain (and specific domain components of feeling that he/she 

does not have enough personal time, feeling that he/she does not have enough privacy, and 

feeling that he/she has lost control of his/her life), and caregiver competence (represented by past 

caregiver experience and feeling uncertain about what to do). These variables may also point to 

populations to target (e.g., caregivers of male patients) and modifiable factors to focus 

interventions and policy on in the future (e.g., increasing caregiver competence or increasing 

funding for payment of an individual to assist with ADL activities). 

The single variable that added significantly to the prediction of caregiver AI in the 

regression analysis was caregiver loss of self (represented by a positive response to the question 

“Do you feel that you don’t have as much privacy as you would like because of your relative?”). 

Caregivers feeling strain from having a lack of privacy may feel constrained in their completion 

of their daily activities potentially leading to increased AI. An increase in AI by 19.03 

percentage points for a caregiver that felt that he/she did not have as much privacy as desired 

(Table 16, page 139) was relatively large in magnitude in relation to the mean AI in the study of 

24.10%. These findings from the regression analysis on predictors suggest that AI in this 

population could be reduced by increased efforts and funding for respite and caregiver support 

programs designed to help decrease caregivers perceptions of loss of self in regards to feeling a 

lack of privacy. Development of more detailed measures of the concepts of loss of self and lack 

of privacy may also increase the understanding of the caregiver experience and the link of these 

concepts to the outcome of AI. 
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Analysis 3 Caregiver Time Spent Providing Care for ADLs and IADLs 

Variables from the bivariate analyses that may influence caregiver time burden and need 

further study to determine relative importance as well as modifiability include: patient 

characteristics - gender, cancer diagnosis, education, living with the caregiver, dependency on 

the caregiver to assist with ADLs, and physical quality of life (PCS) and caregiver characteristics 

- gender and caregiver competence (represented by past caregiver or healthcare professional 

experience). These variables may also point to populations to target (e.g., caregivers of male 

patients) and modifiable factors to focus intervention services and policy on in the future (e.g., 

increasing caregiver competence and increasing funding for trained individuals to assist with 

ADL activities).  

The two variables that added significantly to the prediction of caregiver time spent 

providing assistance with ADLs and IADLs in the regression analysis were patient physical 

HRQoL (PCS) and ADL assistance dependency. The findings make sense with patients with 

better physical HRQoL (PCS) needing less assistance from caregivers and those needing help 

with more ADLs requiring more time of caregivers. The impact of the patient’s PCS score was 

minimal in magnitude as an increase by one point in PCS score only decreased the time spent on 

assistance with ADLs and IADLs by 0.25 hours. In contrast, the time spent on assistance with 

ADLs and IADLs increased by 5.18 hours for caregivers of those patients requiring help with 

two or more ADLs (Table 20 on page 162). This impact on time was notable in magnitude 

considering the mean time in the study was 13.30 hours. These findings on predictors in the 

regression analysis support previous recommendations that caregiver time burden in this 

population could be reduced by increased efforts and funding for respite and caregiver support 
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programs aimed at those caregivers of patients with more physical health problems to 

specifically supply financial assistance to acquire outside help with patient ADLs.  

Limitations 

While the caregiver (subjective and objective) and societal burden (costs to businesses 

and national economies) was significant, as discussed earlier in this section, it is important to 

recognize the limitations of this study, such as the design and implementation of the parent 

study, internal and external validity factors, the subgroup data samples, availability of published 

values of the minimum important difference (MID) for instrument outcomes, and selection 

biases.  

Design and Implementation of Study. Conducting survey and chart review studies at 

multinational sites are susceptible to problems such as abstraction errors, missing data (not all 

medical records may be available or patient and/or caregiver could provide an incomplete 

survey), and variation in abstraction methods. Potential data limitations were minimized through 

pre-screening of study sites to ensure that patient medical records maintained at the site 

contained the requisite data for completion of the forms. Additionally, sites were provided with a 

detailed data collection form and thorough training on procedures and completion instructions 

for the study protocol, survey, data abstraction form and electronic data entry. One dedicated 

staff person at each site was trained to perform the data abstraction to help avoid potential 

variation in abstraction methods. Data quality was further ensured through programming of 

validation rules in the electronic data capture system, performance of edit checks, and regular 

monitoring of data entered. 

Analyses Limitations. The analysis had several limitations related to internal validity, 

external validity, the subgroup data samples, and the availability of published values for the 



189 
 

MID. One potential threat to internal validity was that only those confounders and effect 

modifiers that were identified (through previous research, theory, and clinician input), and for 

which data was available and could be collected, could be used in the statistical analyses. 

Examples of data that was unavailable and potentially important to the analyses are found in the 

conceptual model for the proposed study in Figure 5 in gray italics (on page 66) (See Appendix J 

for descriptions of variables in gray italics in the conceptual model). These types of data should 

be included in future theory development, measurement instruments, and research designs. 

Another potential concern for internal validity was that some clinical and/or demographic 

measures may be confounded with Hb level. This made examination of the effects of patient Hb 

level on variation in caregiver endpoint measures difficult. For example, the disease stage itself, 

existence of comorbidities (e.g., neutropenia) or undergoing a treatment (e.g., surgery or 

radiation) that may increase both the degree of anemia (IV) and the caregiver objective or 

subjective burden (DV). The relationship of these confounding variables with both the IV and 

the DV obscured the relationship between the degree of anemia (IV) and the caregiver objective 

or subjective burden (DV).  

Potential external validity issues were related to the fact that results could only be 

generalized to a population of patients consistent with the inclusion/exclusion criteria, and with 

the attributes of those patients and caregivers who visited the clinic during the enrollment period 

and chose to participate. Precision of estimation of statistical parameters depended on variability 

within the data from the sample of patients and their caregivers who were in the analysis sets. 

Analyses of subgroups were limited by small numbers of subjects in some subgroups and it was 

difficult to sufficiently control for site of metastases and comorbidities. A lesson learned from 

this limitation was that some potentially vulnerable subgroups (e.g., employed caregivers), 
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should be targeted during study enrollment to ensure adequate sample size of the subgroup for 

analysis. The minimally important difference (MID), also referred to as the minimal clinically 

important difference, clinically important difference, minimally detectable difference, and the 

subjectively significant difference depending upon the context, offers a way in which to interpret 

if a change in an instrument or scale score is meaningful. The definition of the MID is the 

smallest change in a patient reported outcome instrument or scale (e.g., FACT-F) score that is 

perceived by patients as beneficial or that would result in a change in treatment.190 The MID will 

vary by population and context. The only outcome instrument or scale in the study with a 

published MID was the FACT-F (3.0 points).189 Further investigation into MIDs for other 

instruments in the study would have been useful for interpretation of the relative importance in 

scoring between populations by Hb, country, or other characteristic. 

Several selection biases were also possible for this observational cross-sectional study. 

Self-selection into the study may have yielded a patient sample not representative of the overall 

patient or caregiver population. For example, patients with less stamina and more comorbidity 

may not want to participate. Caregivers who were over-burdened may also have been too busy or 

tired to want to participate. The sample design of the study to achieve approximately equal 

recruitment of patient-caregiver pairs within two sets of Hb levels may have also not reflected a 

representative patient or caregiver population.  Additionally, certain types of patients and 

caregivers were more likely to be recruited. Patients scheduled more often to the clinic and their 

caregivers were more likely to be recruited in the study. Also, those patients who visited the 

clinic more often accompanied by caregiver were more likely to be recruited. 

Additional potential biases in this study were recall and response bias. Patient and 

caregiver instruments required the respondent to recall what happened in the past anywhere from 
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current time to six months prior and thus their answers were subject to their memory. Response 

bias may have also been an issue as patients who were sicker, severely fatigued, or experiencing 

a noticeable fatigue for the very first time and their caregivers, may have been more likely to 

remember and report on fatigue, decreased quality of life, or caregiving burden than those 

patients and their caregivers with more mid-range or chronic fatigue. Also, caregivers who were 

closer in relationship to the patient (e.g., spouse vs. friend) may have felt guilt for reporting that 

caregiving was burdensome and may have had a bias to underreport actual caregiving burden. 

Caregivers who had additional responsibilities, such as working full-time or caring for children, 

may also have been more likely to report more burden, regardless of objective time spent 

providing care, than a caregiver with fewer additional responsibilities.  

Misclassification bias was possible, as well – Patients were classified into one of the two 

Hb categories based on their most recent Hb level recorded in the past 14 days. However, 

patients’ Hb may have fluctuated in level and patients may have been potentially classified into a 

Hb category that does not best represent their current Hb level status at the time of the survey. In 

order to better assess whether or not Hb level seems to be increasing, decreasing, or relatively 

constant, the second most recent Hb level recorded in the chart within the past 30 ± seven days 

from study visit were also collected. A sensitivity analysis of the primary and secondary 

endpoints was conducted using these two categories in the parent study analyses.  

This study assumed that patients who were more anemic would experience greater fatigue 

and that fatigue would create more need for caregiver assistance and increased caregiver 

subjective and objective burden. However, the study did not differentiate between fatigue related 

to CIA versus the advanced disease stage. The inclusion criteria did limit enrollment to patients 

who were currently receiving or received chemotherapy in the previous 21 days. This gave some 
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small assurance that the fatigue assessed was related to CIA.  Adding CIA patients with less 

advanced stage cancer to the sample may have helped in assessment of the impact of fatigue 

related to CIA versus the advanced disease stage. 

As noted previously, despite running feasibility assessments prior to study initiation, the 

parent study encountered recruitment issues in both total numbers recruited and distribution 

among the two intended Hb groups. Sites reported that few patients were falling into the lower 

Hb category as these patients were likely treated before dropping too low. Additionally, pairs 

were not equally divided among the countries. About 30% of pairs recruited were from the U.S., 

roughly 55% from Italy, and approximately 15% from France. Part of the reason for under 

recruitment in France had to do with a shorter enrollment period due to delays in human subjects 

approvals in the country. Recruitment in various countries should allot adequate time to 

obtaining human subjects approvals, and be cognizant of national holidays or vacation times that 

might affect staffing as well as patient/family needs, such summer vacation times in August in 

Europe. 

The analyses used pooled data of all three countries for analyses although there were 

some differences in demographics and potentially some differences in unidentified cultural or 

policy factors. However, the countries representing the largest portion of the sample (Italy and 

U.S.) were relatively similar to each other in most aspects. France did not as closely resemble the 

other countries in some areas, but the country was only about 15% of the data and these 

differences may just have been a result of the small numbers recruited mainly from one site. The 

effect of country of residence as a potential modifier was assessed and not significant with 

subjective or objective caregiver burden in any regression analysis.  
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Results reflected both underestimation and overestimation of time burden experienced by 

caregivers. The time assessed in this analysis was limited to assistance with ADLs and IADLs 

which likely underrepresented the type of time burden experienced by caregivers. Measurement 

of wider types of caregiver time commitments may broaden our understanding of the time 

burden for caregivers. Also, a deeper exploration of the flexibility of some caregiver tasks may 

also be important as tasks like personal care ADLs are fixed in time and may represent an 

additional opportunity cost or burden to caregivers.191 The time spent providing assistance with 

ADLs and IADLs reported by caregivers may also have been overestimated or reflected that 

assistance activity categories may overlap.  

An additional limitation was the insufficient measurement of some concepts relevant to 

burden among caregivers of cancer patients with anemia, such as lack of a measure or use of 

only a single question. An example of a lack of a measure was the failure to assess if caregivers 

and patients were making use of local and national caregiver-related policies and programs. This 

information may have offered greater insight into how the organizational, institutional, and 

societal environments influence caregiver burden. The patients in the sample were of advanced 

stage cancer (stages 3 and 4). However, no data was collected about end of life issues, how the 

patients and caregivers were coping with these issues, or what community or social assets or 

resources were available to caregivers. Inclusion of a scale or questions related to end of life 

issues would have provided a greater understanding of the emotional or spiritual burden 

experienced by patients and caregivers. Supplementary information collection on aspects of the 

environment which help or hinder caregivers would also provide an enhanced picture of the 

caregiver experience. Data on cultural norms and values related to caregiving may have 

suggested why some populations may be more vulnerable and provided potential targets for 
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interventions or policies. As previously discussed, additional measurement of concepts related to 

the social ecological, person-environment fit, and stress and coping models would have allowed 

a stronger theoretical underpinning to the study analyses and would have allowed a clearer vision 

of their impact on caregiver burden. Identification of positive aspects of caregiving is also 

important since collecting only data on the negative aspects failed to show the complete story or 

help to identify potential characteristics that can mitigate caregiver burden. 

Collection of SF-12v2 data for caregivers, in addition to patients would have provided an 

enhanced view of caregiver burden in terms of physical and mental HRQoL. One study on 

caregivers of cancer patients in the U.S. reported a PCS of 54.55 and a MCS of 44.27.186 The 

PCS was higher than U.S. population norms for ages 65-74 (44.70), but the MCS was lower than 

population norms (53.17) suggesting that if HRQoL had been assessed in the study, results 

would have suggested that U.S. caregivers experienced decreased mental HRQoL compared to 

the general U.S. population.127 Another study on caregivers of cancer patients in Europe reported 

a PCS of 46.94 and an MCS of 43.23.146 The PCS and MCS of these caregivers of cancer 

patients was greater than the PCS and MCS of those reported in a study on Italy and France for a 

population ages 65-74 (PCS 51.2 and MCS=47.8 to 48.4).128 The smaller PCS and MCS found in 

the study on the general population may have been due to the non-representativeness of the study 

or the population may have included more individuals with greater cognitive or physical 

disabilities requiring more care and decreasing mental and physical HRQoL. If the study had 

collected data on caregiver PCS and MCS, the results for French and Italian caregivers may have 

been similar to that in the study of caregivers of cancer patients in Europe.   

Recommendations. Based on the review of previous research and literature, study findings, and 

identification of limitations of these analyses, the following recommendations are made: 
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Table 22. Recommendations for Public Health, Healthcare Professionals, Employers, and 

Government/Policy Makers 

Target Principle Recommendations 

Public Health 

Practitioners 

and 

Researchers 

The number of individuals 

providing informal care is 

large and growing. 

Caregivers often 

experience negative 

impacts to their health and 

well-being. The population 

of caregivers of cancer and 

CIA patients and its needs 

are not thoroughly or 

systematically assessed or 

addressed.  

Research and Methods 

 Utilizing qualitative methods such as focus groups 

and interviews, 1) Create new theories or modify 

existing theories to better explain the caregiver 

experience and predict caregiver outcomes and 2) 

Develop new caregiver burden instruments for 

concepts not adequately measured (e.g., for time 

burden and positive caregiving aspects) that can be 

utilized for a cancer or CIA caregiver population 

 Base future caregiver research, instruments, 

interventions, and programs in established theories 

 More deeply examine caregiver subjective burden 

(ZBI) and objective burden (WI, AI, and time) in 

terms of variables indicated as potentially 

significant in bivariate analyses results, theory, and 

previous research  

 Expand examination of caregiver subjective burden 

(ZBI) and objective burden (WI, AI, and time)  

beyond a personal/interpersonal focus to consider 

impact of social, cultural, and physical environment 

and resources over time at various levels 

(institutional/community/public policy) 

Individual and Interpersonal Level 

 Develop, implement, and evaluate interventions and 

programs to support caregivers 

Institutional Level 

 Develop and provide education and training to 

health care providers, employers, and 

government/policy makers on caregiver issues and 

how to identify and address needs of caregivers 

Community Level 

 Promote awareness of caregiver issues and the 

significance of these issues to health care providers, 

employers, and government/policy makers in order 

to influence cultural value placed on caregivers and 

importance of support of caregivers 

 Assess caregiver needs on population level 

Policy Level 

 Develop, implement, and evaluate policies to 

support caregivers 
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Table 22 continued 

Target Principle Recommendations 

Health Care 

Professionals/ 

Healthcare 

System 

Caregivers are a central 

component of healthcare 

and patient care. While 

providing care, caregivers’ 

needs are often overlooked 

and they experience 

decreased physical and 

mental health and overall 

well-being. 

Individual and Interpersonal Level 

 Engage caregivers as a partner in care to improve 

patient health 

 Recognize and explicitly address risks to health and 

well-being of caregivers and provide appropriate 

primary care 

 Offer targeted caregiver education and support 

interventions/programs (e.g., to increase caregiver 

competence and skills through training) 

 Provide referrals to caregiver support services 

Institutional Level 

 Develop and provide education/training to health 

care providers in identifying and addressing 

caregiver needs 

Community Level 

 Change healthcare provider and system norms to 

acknowledge important role of caregivers in patient 

care and healthcare system in order to promote 

support efforts for caregivers 

Employers Many employed 

caregivers must reduce 

work hours or leave the 

workforce. This negatively 

impacts workforce 

productivity and may cost 

employers skilled 

employees and increased 

employee turnover. 

Individual and Interpersonal Level 

 Provide referrals to caregiver support service 

Institutional Level 

 Develop and provide education and training to 

supervisors and managers on how to meet needs of 

caregivers in the workplace 

 Provide caregiver support programs in the 

workplace 

 Implement workplace policies that include flextime, 

telecommuting, and supports for caregivers to 

remain as productive as possible, and avoid 

discrimination in hour scheduling, promotion, etc. 
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Table 22 continued 

Target Principle Recommendations 

Government/ 

Policy Makers 

Caregivers are integral to 

patient care and well-

being, as well as the health 

and economy of the 

country. However, 

caregivers are 

experiencing burden that 

inhibits their role and is 

costly to the nation. This 

burden is further 

exacerbated by the fact 

that caregivers are not 

adequately supported by 

current national policies 

and programs. 

Research 

 Develop national caregiver needs assessment  

 Financially support research focused on caregivers 

Institutional Level 

 Provide adequate funding to support existing 

caregiver support programs and to develop new 

targeted programs 

 Expand existing caregiver programs in terms of 

eligibility and financial assistance/benefits available 

 Advocate for interagency coordination to provide 

more integrated support for caregivers 

Community Level 

 Change government awareness of the important 

role of caregivers in the health and economy of the 

country to promote support efforts for caregivers 

Policy Level 

 Use caregiver needs assessments to create targeted 

policies (e.g., continued health insurance benefits 

for caregivers forced to leave employment, 

employment discrimination protections, tax relief, 

and financial support) 

 Engage caregivers and caregiver organizations in 

policy discussions 
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XIII. OVERALL CONCLUSION 

Despite the limitations encountered, this study was successful in its goal of providing socio-

demographic and burden related data on a population not well studied: caregivers of patients with 

chemotherapy-induced anemia (CIA) in a multi-national population (U.S., Italy, and France) (Tables 

8 and 9 on pages 112 and 113, respectively).  Results also identified which characteristics and 

components of the conceptual model that were measured most impacted caregiver outcomes in 

terms of subjective caregiver burden, work productivity and activity impairment, and time spent 

providing assistance with activities of daily living (ADLs) and instrumental activities of daily 

living (IADLs) (Tables 10, 15, 16, and 20 on pages 114, 139, 140, and 164, respectively).  

The findings clearly indicate that patients with CIA experienced disease burden and their 

caregivers experienced burden related to providing care in the U.S., Italy, and France. Caregivers 

reported a substantial amount of time daily assisting with both ADLs and IADLs, potentially 

greater than the time spent working a full-time job (eight hours/day for 5 days/week). Caregivers 

also reported perceptions of burden due to the provision of care and impairment for a 

considerable percentage of time each week at work and in their activities. Additionally, and not 

surprisingly, the patients reported greater fatigue than that shown for previous U.S. cancer 

patient populations ages 60-70 and reported less than average mental and physical health 

compared to U.S., Italian and French general populations ages 65-74. .  Results suggest that 

funding for respite and caregiver support services could be beneficial for the patient and 

caregiver population. 

The study results and limitations also highlighted the inadequacy of the available theories 

and models to describe the experience of informal caregivers of CIA patients and point to needed 

developments and changes related to the components of the theoretical framework of the study. 
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Specifically, the development of a measure to assess person-environment fit among caregivers 

would add to the understanding of the caregiver experience and suggest potential avenues to 

manipulate the environment or caregiver resources to promote better caregiver coping and 

outcomes. Also, modifications of measure in the Stress and Coping Model to fit caregiver burden 

among caregivers of cancer or CIA patients would make this model more applicable to this 

population (e.g., capturing the caregiver burden of end of life stressors). Lastly, modifications to 

the stress and coping model and new measures to assess the multi-level caregiving experience in 

terms of the individual, interpersonal, institutional, organizational, community, and public policy 

levels in the Social Ecological Model is needed to address the contextual issues faced by patients 

and their caregivers. 

Significance of Findings 

The significance of the study findings is that this information on caregiver and patient 

burden and predictors of burden helped to 1) address the gaps in the published literature on this 

population; 2) stress the importance of incorporating relevant theoretical models (such as the 

Social Ecological Model, Person-Environment Fit Model, and Stress and Coping Model used in 

this study) to guide study design, questionnaire development, and analyses strategies; 3) 

determine the need for development of new theories, models, and measurement instruments 

related to caregiver burden; 4) promote the personal and economic importance of identifying and 

addressing the needs of caregivers; 5) identify potentially more vulnerable caregiver populations; 

6) suggest the types of supports that might be most needed by caregivers; and lastly 7) assist in 

determining potential targets for interventions, programs, and future policies that would reduce 

burden and promote benefits of caregiving. Furthermore, research of this kind aids health care 
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providers, patients, caregivers, and policy makers in making more informed decisions to address 

patient and caregiver needs. 

Although this research was limited based on its sample and variables collected, the results 

of this study are a starting point on which to base future research on subjective burden, WI, AI, 

and time burden in this population. Further caregiver research is needed immediately as the 

increasing reliance on lay caregivers is increasing caregiver burden resulting in markedly 

significant and increasing and, as yet, “invisible” economic costs related to informal care. These 

social and economic costs are felt by caregivers, employers, and the nation. Currently, no 

substantial efforts are underway to support caregivers or relieve burdens on individual, 

interpersonal, institutions or communities. Policy changes are essential to reduce to emotional 

and financial costs of this informal health sector labor force.  Notably, addressing the identified 

burdens across all social-economic levels will directly improve the quality of life of CIA patients 

and their caregivers and reduce negative economic impacts to caregivers, employers and the 

national economy. 
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Appendix A. State Level Programs & Legislation in Connecticut, Oregon, and Utah 

Family Caregiver Support Program Today, family caregiver support services are available in all 

50 states through the National Family Caregiver Support Program (NFCSP), enacted under the 

Older Americans Act Amendments (OAA) of 2000. Federal support of the program was 

approximately $155 million in fiscal year 2005. The NFCSP has enabled each state, working in 

partnership with public or private nonprofit agencies within states that plan, coordinate, and offer 

services to older adults, known as area agencies on aging (AAAs), and local service providers to 

provide services explicitly for family caregivers. In order to be eligible, caregivers of older 

recipients must be 18 years or older and care recipients must be 60 years or older and have 

impairment in two or more ADLs for respite/supplemental services and a diagnosis of dementia 

or related disorder and/or require supervision.106 Support services are offered to caregivers 

within five basic categories: 1) information to caregivers about available services; 2) assistance 

to caregivers in gaining access to supportive services; 3) individual counseling, support groups, 

and caregiver training to assist caregivers in making decisions and solving problems related to 

their roles; 4) respite care to provide temporary relief for caregivers from their care 

responsibilities (capped at $3,500/year); and 5) supplemental services (e.g., emergency response 

systems, home modifications) on a limited basis, to complement the care provided by caregivers. 

All income groups are eligible for NFCSP services, but states must give priority to those 

providing care to older adults in the greatest social or economic need with particular attention to 

low-income individuals.192  

Home Care Program for Elders The Home Care Program for Elders offers adult day, in-home, 

overnight and weekend/respite options (no monetary cap on services). Other services provided 

by the program include care management, counseling, emergency response, homemaker/ 
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personal care/chore, home modification/repairs, information and assistance, and transportation 

from which caregivers may choose. The program is funded through the Medicaid home and 

community-based services waiver and state general funds and is operated locally. There is no 

minimum eligibility age for caregivers, but care recipients must be a minimum of 65 years old, 

impaired in at least one ADL, and/or need nursing home level of care.106 

Statewide Alzheimer’s Respite Care Program. The Statewide Alzheimer’s Respite Care Program 

provides adult day, in-home, overnight and weekend/camp respite options (capped at 

$3,500/year). Other services include education, training, family consultation, information, 

assistance, and support groups. In some cases family members may be paid to provide personal 

care services. The program receives funding through state general funds and client contributions. 

The program is operated locally by AAAs in partnership with the State chapter of the 

Alzheimer’s Association. This program requires no minimum age for caregivers or care 

receivers. However, care recipients must have a diagnosis of dementia or related disorder and 

require supervision.106 

Personal Care Assistance State-Funded Pilot Program The Personal Care Assistance State-

Funded Pilot Program offers adult day, in-home, overnight and weekend/camp respite options 

(capped at $4,067/month). The program includes other services such as counseling, emergency 

response, family meetings, homemaker/chore/personal care, and home modification/ repairs and 

permits family members to be paid to provide homemaker/chore/personal care. The program is 

funded by the Medicaid home and community-based services waiver and is operated locally by 

regional departments of social services. In order to be eligible, caregivers must be age 18 or older 

and care recipients must be age 18 to 64 and have impairment in two ADLs.106 
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Grandparent and Other Relative Caregiver Support Program The Grandparent and Other 

Relative Caregiver Support Program provides respite care and other support services designed to 

address the needs of grandparent and other relative caregivers of children. The Older Americans 

Act Title III E, state general revenues, and other sources provide the funding for the programs. 

The Family Caregiver Support Program is administered by the Connecticut Department of Social 

Services Bureau of Aging, Community and Social Work Services, and locally by AAAs. 

Eligibility requirements include being a grandparent or other relative caregivers with a minimum 

of age 60 and caring for a child age 18 or younger to receive services in the Family Caregiver 

Support Program.106 

Medicaid Waiver/In-Home Care The Medicaid Waiver/In-Home Care offers adult day, in-home, 

and overnight respite options (no cap on services). Other services available include care 

management, assistive technology, consumable supplies, education and training, emergency 

response, family consultation and family meetings, homemaker/chore/personal care, home 

modification/repairs, information and assistance, legal and/or financial consultation, support 

groups, and transportation. The Medicaid Waiver/In-Home Care allows for family members to 

be paid to provide respite, personal care, and other types of services. The program is funded by 

the Medicaid home and community-based services waiver, state general funds, and client 

contributions. Administration of the program is handled by the State Department of Human 

Services/Seniors and People with Disabilities and locally by area AAAs. There are no minimum 

age eligibility requirements for caregivers. Care recipients are required to by 18 years of age or 

older and have an impairment in a combination of ADLs and IADLs. 

Lifespan Respite Care Network The Lifespan Respite Care Network offers adult day, in-home 

and overnight respite options (no cap on service). Additional services include counseling, 
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education and training, information and assistance, and support groups. The Lifespan Respite 

Care Network provides caregivers with a range of services, a choice of respite providers, and 

vouchers for respite services. The network is funded by the state general funds and local/county 

funds. Network administration is handled by the State Department of Human Services/Seniors 

and People with Disabilities and locally by AAAs, county health, mental health or 

developmental disabilities programs, or university extension programs. There are no minimum 

age eligibility requirements for caregivers or care receivers. Additionally, there are no functional 

requirements for care recipients.106 

Home and Community-Based Alternatives The Home and Community-Based Alternatives offers 

adult day, in-home, overnight, or weekend respite options (capped at $750 per month). Other 

services include case management, education and training, emergency response, 

homemaker/chore/personal care, home modification/repairs, information and referral, and family 

consultation. The Home and Community-Based Alternatives allows for relatives and other 

caregivers to be paid to provide services. The program is financed by the State general funds and 

administered by the State Department of Human Service/Division of Aging and Adult Services 

and local AAAs. The program has no minimum age eligibility requirements for adult caregivers. 

However, recipients must be a minimum of 18 years of age and have impairments in both ADLs 

and IADLs. Recipients must also meet financial eligibility criteria.106 

State-Specific Legislation Some states have additional state-specific legislation related to 

caregiving. For example, Connecticut has the following caregiver-related bills: CT H.B. 6909, 

CT H.B. 6151, and CT H.B. 6483. The CT H.B. 6909, enacted in 2001, requires state agencies to 

include family caregiver support in all programs that provide long-term care supports. The CT 

H.B. 6151, enacted in 2003, requires businesses to authorize the use of sick time for family 
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leave. The CT H.B. 6438, enacted in 2005, reinstates the Husky Plan, Part A (Medicaid benefits) 

to parents and needy caretaker relatives with income not exceeding 150% of the federal poverty 

level.106 
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Appendix B. Survey Questions Included in the Caregiver Survey from Validated Instruments 

(ZBI and WPAI-SHP) 

The Zarit Burden Interview (Questions from Bedard et al., 2001)113 

Instructions for caregiver: The questions reflect how persons sometimes feel when they are 

taking care of another person. After each statement, circle the response that best describes how 

often you feel that way. There is no right or wrong answer. 

 

 

 

 

         

  

Response options to circle in interview: (0) never, (1) rarely, (2) sometimes, (3) frequently, (4) 

always 

 

1. Do you feel that because the time you spend with your relative that you don’t have enough 

time for yourself? 

2. Do you feel stressed between caring for your relative and trying to meet responsibilities 

for your family or work? 

3. Do you feel angry when you are around your relative 

4. Do you feel that your relative currently affects your relationships with other family 

members or friends in a negative way? 

5. Do you feel strained when you are around your relative? 

6. Do you feel your health has suffered because of your involvement with your relative? 

7. Do you feel that you don’t have as much privacy as you would like because of your 

relative? 

8. Do you feel that your social life has suffered because you are caring for your relative? 

9. Do you feel you have lost control of your life since your relative's illness? 

10. Do you feel uncertain about what to do about your relative? 

11. Do you feel you should be doing more for your relative? 

12. Do you feel you could do a better job in caring for your relative? 
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Work Productivity and Activity Impairment Questionnaire (WPAI-SHP) (Questions from 

Reilly et al., 1993)117 
 

Instructions: The following questions ask about how CAREGIVING affects your ability to work 

and perform regular activities. Please fill in the blanks or circle a number, as indicated 

1. Are you currently employed (working for pay)? If NO, check “NO” and skip to question 6. 

The next questions are about the past seven days, not including today. 

2. During the past seven days, how many hours did you miss from work because of 

problems associated with caregiving? Include hours you missed on sick days, times you went 

in late, left early, etc., because of caregiving. Do not include time you missed to participate in 

this study. 

3. During the past seven days, how many hours did you miss from work because of any 

other reason, such as vacation, holidays, time off to participate in this study? 

4. During the past seven days, how many hours did you actually work? (If “0”, skip to 

question 6.) 

5. During the past seven days, how much did caregiving affect your productivity while you 

were working? 

Think about days you were limited in the amount or kind of work you could do, days you 

accomplished less than you would like, or days you could not do your work as carefully as usual. If 

CAREGIVING affected your work only a little, choose a low number. Choose a high number if 

CAREGIVING affected your work a great deal. (Response options to circle range from 0 to 10) 

Consider only how much CAREGIVING affected productivity while you were working. 

6. During the past seven days, how much did your CAREGIVING affect your ability to do 

your regular daily activities, other than work at a job? 

By regular activities, we mean the usual activities you do, such as work around the house, shopping, 

childcare, exercising, studying, etc. Think about times you were limited in the amount or kind of 

activities you could do and times you accomplished less than you would like. If CAREGIVING 

affected your activities only a little, choose a low number. Choose a high number if CAREGIVING 

affected your activities a great deal. (Response options to circle range from 0 to 10) 

Consider only how much CAREGIVING affected your ability to do your regular daily 

activities, other than work at a job. 
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Appendix C. Survey Questions Based on the CAS Included in the Caregiver Survey 

(Questions based on Davis et al., 1997)112 
 

Instructions: The following questions will collect information about the time you spend 

providing care to the cancer patient with fatigue during a typical 24-hour period and 

includes a wide range of activities usually associated with daily activities. For each 

activity described, please consider the examples provided and indicate how much time, in 

hours and minutes, you spend doing these activities. 

1. Communication 

Please consider the following examples of activities: 

• Assisting with medical communication (including making and changing 

appointments, calling doctors, nurses and pharmacies, obtaining and 

transmitting medical records) 

• Repeating conversations 

Thinking back over the past day, how much time did you spend in the last 24 

hours (day and night) doing these types of activities? (Response in hours and 

minutes) 

 

2. Transportation 

Please consider the following examples of activities: 

• Taking the person to run errands by car or public transportation or taxi 

• Taking the person to his/her clinic visits, medical tests, etc. 

 

Thinking back over the past day, how much time did you spend in the last 24 hours 

(day and night) doing these types of activities? (Response in hours and minutes) 

 

3. Dressing 

Please consider the following examples of activities: 

• Laying out clothes 

• Helping the person to dress or undress 

• Supervising the person dressing 

 

Thinking back over the past day, how much time did you spend in the last 24 

hours (day and night) doing these types of activities? (Response in hours and 

minutes) 
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4. Eating 

Please consider the following examples of activities: 

• Preparing meals for person 

• Cutting food on the plate 

• Encouraging the person to eat 

• Cleaning after the meal 

• Shopping for groceries 

Thinking back over the past day, how much time did you spend in the last 24 

hours (day and night) doing these types of activities? (Response in hours and 

minutes) 

 

5. Looking after one’s appearance 

Please consider the following examples of activities: 

 Helping the person to perform daily activities such as brushing their hair or 

teeth, bathing, etc. 

• Setting out items for grooming activities 

• Cleaning up after person is finished bathing and /or grooming 

Thinking back over the past day, how much time did you spend in the last 24 

hours (day and night) doing these types of activities? (Response in hours and 

minutes) 

 

6. Supervision 

Please consider the following examples of activities: 
• Making sure the person takes their medications as prescribed 

• Maintaining the person’s environment (keeping environment safe, clean, 

and free of danger) 

Thinking back over the past day, how much time did you spend in the last 24 

hours (day and night) doing these types of activities? (Response in hours and 

minutes) 
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Appendix D. Survey Questions Included in the Patient Survey from Validated Instruments 

(FACT-F & SF-12v2) 
 

Functional Assessment of Cancer Therapy – Fatigue (FACT-F)  

(Questions from Yellen et al., 1997)12 

INSTRUCTIONS: Below is a list of statements that other people with your illness have said are 

important. 

Please circle or mark one number per line to indicate your response as it applies to the past 7 

days. (Response options to circle in actual survey: (0) Not at all, (1) A little bit, (2) Somewhat, 

(3) Quite a bit, and (4) Very much) 

 
1. I feel fatigued 

 
2. I feel weak all over 

 
3. I feel listless (“washed out”) 

 
4. I feel tired  

 
5. I have trouble starting things because I am tired 

 
6. I have trouble finishing things because I am tired  

 
7. I have energy 

 
8. I am able to do my usual activities 

 
9. I need to sleep during the day 

 
10. I am too tired to eat  

 
11. I need help doing my usual activities 

 
12. I am frustrated by being too tired to do the things I want to do  

 
13. I have to limit my social activity because I am tired  
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Health-related Quality of Life (SF-12v2) (Questions from Ware et al, 1996)126 

 

Instructions to patient: This survey asks for your views about your health. This information will 

help keep track of how you feel and how well you are able to do your usual activities. 

 

For each of the following questions, please mark an “x” in the one box that best describes your 

answer. 

 

1. In general, would you say your health is: 

 

Excellent (1), Very good (2), Good (3), Fair (4), or Poor (5) 

 

2. The following questions are about activities you might do during a typical day.  Does your 

health now limit you in these activities?  If so, how much? 

  

  Moderate activities, such as moving a table, pushing a vacuum cleaner, bowling, or playing 

golf 

  Climbing several flights of stairs 

 

Yes, limited a lot (1), Yes, limited a little (2), or No, not limited at all (3) 

 

3.     During the past 4 weeks, how much of the time have you had any of the following problems 

with your work or other regular daily activities as a result of your physical health? 

 

4.     During the past 4 weeks, how much of the time have you had any of the following problems 

with your work or other regular daily activities as a result of any emotional problems (such 

as feeling depressed or anxious)? 

 

 Accomplished less than you would like 

 Were limited in the kind of work or other activities 

 

All of the time (1), Most of the time (2), Some of the time (3), A little of the time (4), 

None of the time (5)  

 

 Accomplished less than you would like 

 Did work or other activities less carefully than usual 

 

All of the time (1), Most of the time (2), Some of the time (3), A little of the time (4), None of 

the time (5)  
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5.     During the past 4 weeks, how much did pain interfere with your normal work (including both 

work outside the home and housework)?  

 

All of the time (1), Most of the time (2), Some of the time (3), A little of the time (4), None of 

the time (5)  

 

6.     These questions are about how you feel and how things have been with you during the past 4 

weeks. For each question, please give the one answer that comes closes to the way you have 

been feeling. How much of the time during the past 4 weeks... 

 

 Have you felt calm and peaceful? 

 Did you have a lot of energy? 

 Have you felt downhearted and depressed? 

 

All of the time (1), Most of the time (2), Some of the time (3), A little of the time (4), None of 

the time (5)  

 

7.     During the past 4 weeks, how much of the time has your physical health or emotional 

problems interfered with your social activities (like visiting with friends, relatives, etc.)? 

 

All of the time (1), Most of the time (2), Some of the time (3), A little of the time (4), None of 

the time (5)  
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Appendix E. ECOG 

 

Functional Status - ECOG Performance Status (Adapted from Oken et al 1982)193 

The ECOG Performance Status scale is used to assess how a patient’s disease is progressing and 

how the disease affects the daily living abilities of the patient, as well as to determine appropriate 

treatment and prognosis. Check one box to indicate your clinical assessment of the patient’s 

ECOG performance status at the time of the study visit. 
 

Grade ECOG 

 

0 Fully active, able to carry on all pre-disease performance without 

restriction 

1 Restricted in physically strenuous activity but ambulatory and able to carry out 

work of a light or sedentary nature, e.g., light house work, office work  

2 Ambulatory and capable of all selfcare but unable to carry out any work 

activities. Up and about more than 50% of waking hours 

3 Capable of only limited selfcare, confined to bed or chair more than 50% of 

waking hours 

4 Completely disabled. Cannot carry on any selfcare. Totally confined to bed or 

chair 
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Appendix F. IRB and Ethics Committees’ Approvals 

 

United States IRB Approval (Quorum Review IRB): 
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France Ethics Committee Approvals (CCTIRS, CNIL, CNOM):   
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Italy Ethics Committee Approvals (Sites 1, 2, and 3):  
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UCLA Institutional Review Board Decision 
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UCLA Jonsson Comprehensive Cancer Center Internal Scientific Peer Review Committee Letter  
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Appendix G. Amgen Approval for Dissertation Data Use 
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Appendix H. Presented, Published, In Review, or Planned Conference Abstracts and 

Manuscripts Related to Parent Study  

Manuscripts 

McGarvey N, Corey-Lisle P, Donahue E, Desrosiers MP, Bohac GC, Hunter S, Hubbard S. 

Disease burden among cancer patients suffering from anemia and their caregivers: A 

multinational study in the US, Italy, and France. (Planned Submission to Cancer Nursing in June 

2015). 

McGarvey N, Bohac GC, Hunter S. Costs related to providing informal caregiving to cancer 

patients suffering from anemia in the United States, Italy, and France. (Planned submission to 

Chemotherapy in June 2015). 

McGarvey N and other authors from doctoral committee to be determined. Subjective burden 

among caregivers of cancer patients with anemia in the United States, Italy, and France. (Planned 

Submission to J Oncology Nursing Forum in August 2015). 

McGarvey N and other authors from doctoral committee to be determined. Impairment of work 

productivity and activity among caregivers of cancer patients with anemia in the United States, 

Italy, and France. (Planned Submission to J Occupational and Environmental Medicine in 

August 2015). 

McGarvey N and other authors from doctoral committee to be determined. Time burden among 

caregivers of cancer patients with anemia in the United States, Italy, and France. (Planned 

Submission to Home Healthcare Now in August 2015). 

Conference Abstracts/Posters 

McGarvey N, Corey-Lisle P, Donahue E, Desrosiers MP, Bohac GC, Hunter S, Hubbard S. 

Disease burden among cancer patients suffering from anemia and their caregivers: A 

multinational study in the US, Italy, and France. J of Oncology Navigation & Survivorship 

5(4):52, 2014. Poster presented at Academy of Oncology Nurse and Patient Navigators (AONN) 

5th Annual Conference, September 18-21, 2014. 

McGarvey N, Corey-Lisle P, Donahue E, Desrosiers MP, Bohac GC, Hunter S, Hubbard S. 

Disease burden of cancer patients suffering from anemia and their caregivers in the US, Italy, 

and France. J Supp Care Cancer 22(suppl 1):S180, 2014. Poster presented at the Multinational 

Association of Cancer/International Society of Oral Oncology (MASCC/ISOO) International 

Symposium on Supportive Care in Cancer, June 26-28, 2014. 

Corey-Lisle P, McGarvey N, Desrosiers M-P, Donahue E, Badre S, Hubbard S. Development of 

a multi-national cross-sectional study to determine disease burden of cancer patients suffering 

from anemia in usual care and their caregivers. Oncology Nursing Forum 2013. Poster presented 

at the 38th Annual Oncology Nursing Society (ONS) Congress, April 25-28, 2013. 
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Appendix I: Missing Values and Imputation 
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Missing Values Variable Summarya,b 

  

Missing 

Valid N Mean 
Std. 

Deviation N Percent 

wpai3 112 61.5% 70 3.11 9.972 

wpai2  112 61.5% 70 5.29 8.468 

wpai5 111 61.0% 71     

wpai4 111 61.0% 71 29.13 17.471 

Most bothersome 22 12.1% 160     

Patient did not experience any symptoms 18 9.9% 164 .02 .155 

Fatigue/Loss of energy 18 9.9% 164 1.19 .803 

facit3 18 9.9% 164     

facit7 17 9.3% 165     

facit6 16 8.8% 166     

facit5 15 8.2% 167     

facit2 15 8.2% 167     

Were you admitted to the hospital during the past 6 mo? 15 8.2% 167     

facit4 14 7.7% 168     

Looking after Appearance Time (Total Hours) 13 7.1% 169 .8211 2.31713 

facit12 13 7.1% 169     

Supervision Time (Total Hours) 12 6.6% 170 2.9915 5.52452 

Dressing Time (Total Hours) 11 6.0% 171 .6842 1.32353 

facit10 11 6.0% 171     

Eating Time (Total Hours) 10 5.5% 172 2.9443 4.49969 

Communication Time (Total Hours) 10 5.5% 172 1.6642 2.96887 

facit11 10 5.5% 172     

facit13 9 4.9% 173     

 I am able to do my usual activities 9 4.9% 173     

I need to sleep during the day 8 4.4% 174     

Transportation Time (Total Minutes) 7 3.8% 175 197.33 226.271 

Transportation Time (Total Hours) 7 3.8% 175 3.2889 3.77118 

zarit11 5 2.7% 177     

zarit10 5 2.7% 177     

facit1 5 2.7% 177     

wpai 6 4 2.2% 178     

Age (Caregiver ) 4 2.2% 178 57.57 13.789 

zarit8 3 1.6% 179     

wpai1 2 1.1% 180     

Have you ever been a caregiver in the past? 2 1.1% 180 .33 .471 

Sex (Caregiver ) 2 1.1% 180     

zarit12 1 .5% 181     

zarit9 1 .5% 181     

zarit7 1 .5% 181     

Number of people for whom you provide care. 1 .5% 181     

NA (you live with patient) 1 .5% 181     

In general, approximately how much time does it take for you to 
travel from your residence to the patient's residence? 

1 .5% 181     

Education Level (Patient 1 .5% 181     

a. Maximum number of variables shown: 136 

b. Minimum percentage of missing values for variable to be included: .0% 
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Baseline Demographics for Caregivers Original Data Without Missing Values Imputed 

and Pooled Data With Missing Values Imputed (N=182) 

 Original  

without 

Imputation 

Pooled with 

Imputation 

(In bold italics) 

Sex - n (%) 

Male 90 (49.5%) 90 (49.5%) 

Female 90 (49.5%) 92(50.5%) 

Unknown 2 (1.1%) 0 (0%) 

Age (years) 

Mean (SE ) 57.6 (1.0) 57.3 (1.0) 

Education - n (%)  

Less than High School to High School Graduate 94 (51.6%) 94 (51.6%) 

Some College 35 (19.2%) 35 (19.2%) 

Bachelor’s, Master’s, Doctorate Degree 26 (14.3%) 26 (14.3%) 

Other 27 (14.8%) 27 (14.8%) 

Employment Status* - n (%) 

Employed (Full-time, Part-time or Self) 80 (44%) 80 (44%) 

Volunteer or Unpaid 1 (0.5%) 1 (0.5%) 

Student (Full-time, Part-time) 2 (1.1%) 2 (1.1%) 

Homemaker 24 (13.2%) 24 (13.2%) 

Not Working, Retired, or Disabled 89 (48.9%) 89 (48.9%) 

Other 2 (1.1%) 2 (1.1%) 

Relationship to Patient - n (%) 

Wife, Husband, Life Partner 114 (62.6%) 114 (62.6%) 

Daughter, Son, Mother, Father, Other Family Member 62 (34.1%) 62 (34.1%) 

Friend or Neighbor 3 (1.6%) 3 (1.6%) 

Other 3 (1.6%) 3 (1.6%) 

One-Way Commute time from Caregiver’s Place to Patient (minutes) 

Mean (SE) 22.4 (3.7) 22.1 (3.7) 

Time spent in Assistance with ADLs and IADLs in a 24-Hour Period (hours) 

IADLs Mean (SE) 4.4 (0.5) 4.9 (0.5) 

ADLs Mean (SE) 7.9 (0.7) 8.4 (0.7) 

ADLs + IADLs (SE) 12.1 (1.0) 13.3 (1.0) 

Perception of Caregiver Burden (ZBI Score) 

Mean (SE) 10.0 (0.5) 10.0 (0.5) 

Work Productivity and Activity Impairment (WPAI-SHP Score) 

% Work Productivity Impairment Mean (SE) 31.0% (4.0) 30.9% (3.7) 

% Activity Impairment Mean (SE) 23.4% (2.0) 24.1% (2.0) 
* More than one response category possible 

** Total time may exceed 24 hours as individual estimates of assistance for each ADL and IADL 

category may overlap 
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Baseline Demographics for Patients Original Data Without Missing Values Imputed and 

Pooled Data With Missing Values Imputed (N=182) 

 Pooled     

without 

Imputation 

Pooled with  

Imputation  

(in bold italics) 

Sex - n (%)  

Male 46 (25.3%) 46 (25.3%) 

Female 136 (74.7%) 136 (74.7%) 

Age (years)  

Mean (SD) 63.3 (11.5) 63.3 (11.5) 

Education - n (%)  

Less than High School to High School Graduate 113 (62.1%) 114 (62.6 %) 

Some College 26 (14.3%) 26 (14.3%) 

Bachelor’s, Master’s, Doctorate Degree 18 (9.9%) 18 (9.9%) 

Other 24 (13.2%) 24 (13.2%) 

Unknown 1 (0.5%) 0 (0%) 

Employment Status* - n (%)  

Employed (Full-time, Part-time or Self) 33 (18.1%) 33 (18.1%) 

Volunteer or Unpaid 2 (1.1%) 2 (1.1%) 

Student (Full-time, Part-time) 1 (0.5%) 1 (0.5%) 

Homemaker 32 (17.6%) 32 (17.6%) 

Not Working, Retired, or Disabled 127 (69.8%) 127 (69.8%) 

Other 3 (1.6%) 3 (1.6%) 

Living Situation* - n (%)  

Living Alone 20 (11.0%) 20 (11.0%) 

Living with Caregiver 11 (6.0%) 11 (6.0%) 

Living with Spouse, Partner, Family, Friend(s), or 

Roommate(s) 

169 (92.9%) 169 (92.9%) 

Other 1 (0.5%) 1 (0.5%) 

Hemoglobin Level (g/dL)  

Mean (SD) 10.4 (1.08) 10.4 (1.08) 

Cancer Diagnosis - n (%)  

Breast 54 (29.7%) 54 (29.7%) 

Colorectal 43 (23.6%) 43 (23.6%) 

Lung 49 (26.9%) 49 (26.9%) 

Gynecological 36 (19.8%) 36 (19.8%) 

ECOG - n (%)  

0 Fully Active 63 (34.6%) 63 (34.6%) 

1 Restrictively Active 89 (48.9%) 89 (48.9%) 

2 Ambulatory and Capable of All Self Care 21 (11.5%) 21 (11.5%) 

3 Capable of Only Self Care 9 (4.9%) 9 (4.9%) 

Fatigue (FACT-F Score)  

Mean (SE) 30.1 (0.9) 30.0 (0.9) 

Health Related Quality of Life (SF-12v2 Score)  

Physical Component Score - Mean (SE) 38.1 (0.7) 38.1 (0.7) 

Mental Component Score - Mean (SE) 45.0 (0.8) 45.0 (0.8) 
* More than one response category possible  
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Appendix J: Descriptions Gray Italics in Conceptual Model  

Variable Description 

Environment demands Environmental factors that may negatively impact the health and 

functioning of patients and caregivers (from Person-Environment 

Fit Model). 

Caregiver financial 

strain 

Difficulty meeting financial demands related to care of patient as 

well as meeting personal and family financial obligations. 

Caregiver role captivity Caregiver feeling of being trapped in the caregiver role (from 

Stress and Coping Model). 

Loss of intimate 

exchange 

Caregiver feeling of separation with the care-recipient and loss of 

the essence of the caregiving recipient (from Stress and Coping 

Model). 

Caregiver competence in 

caring for self 

Caregiver competence in taking care of own needs, health, and 

well-being while taking care of the patient 

Caregiver benefits Perceived benefits to providing care (from Person-Environment Fit 

Model and Stress and Coping Model). 

Quality of relationship 

between caregiver and 

patient over time 

The quality of the relationship over time between caregiver and 

patient in terms of feeling close/intimate, appreciating each other’s 

company, getting along, feeling positive about the relationship, etc. 

Robustness of 

policies/programs to 

support caregivers  

 

The overall strength of local and national policies/programs to 

support caregivers as determined by a number of factors such as: 

Number of policies/programs available; Degree of restrictiveness 

of eligibility (in terms of disability, disease, age, and/or income); 

Degree of availability (community, organizational, state/regional, 

and/or national); and Quality of benefits offered (amount of benefit 

versus cost; time benefit available versus needed; how restrictive 

are use categories eligible for benefit; how satisfied are recipients, 

etc.). 

Strength and size of 

social support system 

Relative strength/quality of caregiver relationship with others 

assisting in patient care or helping in coping with being a caregiver 

and the number of individuals the caregiver has for social support. 

Quality of patient care 

and satisfaction with 

care 

Determination of the quality of care the patient is receiving and 

level of satisfaction with care being provided (from Person-

Environment Fit Model and Stress and Coping Model). 

Income Patient or caregiver financial income. 

Caregiver quality of life 

and emotional, mental, 

and physical health 

Caregiver’s perceived quality of life and emotional/mental/physical 

health (in terms of ability to provide care) (from Person 

Environment Fit Model). 

Caregiver cultural 

beliefs about caregiving 

and death 

Caregiver norms about being a caregiver (e.g., role, whether 

positive/negative experience, etc.) and caregiver norms about death 

(e.g., will of God, inevitable, transition to a better place, etc.) (from 

Person-Environment Fit Model and Stress and Coping Model). 
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Variable Description 

Caregiver level distress 

over/readiness for future 

patient death 

Caregiver emotional feelings and level of preparation or emotional 

ability to deal with future death of the patient. 

 

 

Environmental 

suitability for patient 

and caregiver 

The degree of match between personal needs/competencies and 

environmental resources demand (from Person Environment Fit 

Model). 
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Appendix K. Detailed Background Section for Manuscript Section 

Background for Manuscript 1 – Subjective Burden 

Disease Burden Background and Significance 

Cancer, with approximately 14 million new cases and 8.2 million deaths globally in 

2012,155  impacts a vast portion of the world directly and indirectly.1   As population age 

distributions in industrialized countries continue to shift towards a larger older population, the 

incidence and prevalence of cancer will likely grow.3 The global cancer burden is expected to 

nearly double by 2030, increasing to 21.4 million cases and 13.2 million deaths.194 

Conditions associated with cancer, such as anemia, may also create increased burden for 

patients. Anemia is one of the most common hematological complications among cancer 

patients and is characterized by a decrease in the number of red blood cells or hemoglobin (Hb), 

which causes an impaired ability to provide sufficient oxygen to body tissues. The World Health 

Organization (WHO) defines anemia as a Hb level less than 13.0 g/dL in men and less than 12.0 

g/dL in women.5 The incidence of anemia in patients with solid tumors and lymphomas may 

reach 60% and may be even as high as 70%-90% in patients receiving myelosuppresive 

chemotherapy and/or radiation therapy.8  

Anemia can have a significant impact on cancer patients and their caregivers. 

Commonly experienced symptoms of anemia include fatigue, tachycardia, cognitive 

impairments, shortness of breath, depression, dizziness, chest pain, weakness, loss of appetite, 

and headaches.12 These symptoms often interfere with an individual’s ability to perform 

normal activities.10 Anemia may also exacerbate comorbid conditions such as cardiac and 

pulmonary disease. Fatigue from cancer treatment is one of the most substantial symptom 

concerns to patients with an estimated prevalence from 80% to 90%.12 Some studies support 
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the idea that fatigue adversely impacts patient functional capacity, including the ability for self-

care, to work and take care of one’s family, and decreases health-related quality of life 

(HRQoL).10, 12, 13  

Cancer patients, with chemotherapy-induced anemia (CIA) and suffering from fatigue, 

often require assistance to perform daily and necessary activities. Informal caregivers act as a 

critical component in the care of cancer patients by providing assistance with medical and non-

medical needs.14-17 Data from a U.S. survey of caregivers showed that informal caregivers of 

cancer patients provide care for an average of 8.3 hours per day for 13.7 months.156 Cancer 

patients undergoing treatment compared to those not receiving treatment may require more 

time commitment from caregivers. A study of Americans aged 70 years or older (n=7,443) 

found that cancer patients receiving treatment received an average of 10 hours of informal 

caregiving per week (an incremental increase of 3.1 hours per week from those without cancer 

or not receiving treatment for a diagnosis of cancer).3 Caregivers are becoming necessary for a 

wider variety of assistance than they have in the past. Caregivers of patients with cancer have 

become increasingly responsible for roughly 80% of tasks previously performed by health 

professionals such as management of side effects (e.g., fatigue) and late effects of treatment.23 As a 

result of providing care, informal caregivers may experience negative impacts on their own 

health and well-being, including decreased mental and physical health, increased mortality, 

neglect of self-care activities, decreased social life, financial burden, and employment 

difficulties.30, 35-39, 41, 43, 44, 47-49,53,54  

Subjective Burden Background and Previous Research 

While the study of objective burden (e.g., time spent caregiving) is important, it is also 

critical to include assessment of subjective burden to an overall study of caregiver burden. 
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Subjective burden refers to how the informal caregiver perceives the impact of the objective 

burden related to caregiving.157 Among informal caregivers of cancer patients, physical and 

physiological outcomes may be mediated by perceptions of caregiving burden balanced with the 

perceived positive aspects of the caregiver role.158-162  For example, the outcome of caregiver 

depression seems particularly sensitive to sleep deprivation,195 perceived burden of caregiving,46, 

163 caregiver shift in role, responsibility level, leisure activity,165 and lifestyle interference and 

social isolation.159, 164 Subjective burden is a potentially modifiable factor impacting informal 

caregiver outcomes. 

Previous research typically quantifies the subjective burden with a score based on an 

instrument scale, but does not examine drivers or relative importance of clinical, demographic, 

and other characteristics on the subjective burden. As caregiver outcomes may be mediated by 

subjective burden and subjective burden is a modifiable factor, research on predictors of 

subjective burden are needed to identify points to target in designing interventions and policy. 

Some past research on informal caregivers of cancer patients suggest potential predictors of 

subjective burden such as lifestyle interference,164 social isolation and restriction in activity due 

to caregiver responsibilities,165 and low self-efficacy or feelings of inadequacy when performing 

caregiving tasks.162 Some additional studies involving informal caregivers of cancer patients 

indicate that high subjective burden may be associated with guilt, being a single caregiver, being 

a sibling, presence of migraines, and cancer types of the patients;166 terminal vs palliative phase 

of the patient’s cancer;167 and lack of family support and care for patients' with higher ADL 

dependency.168  

Addressing factors impacting caregiver burden through psychosocial interventions may 

reduce burden. A comprehensive systematic review of interventions for cancer caregivers from 
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1980 through January 13, 2011 found 49 interventions in the following categories: 

psychoeducation, problem-solving/skills building interventions, supportive therapy, 

family/couples therapy, cognitive-behavioral therapy, interpersonal therapy, complementary and 

alternative medicine interventions, and existential therapy.171 Overall, 65% of the studies 

reviewed led to positive and significant improvements in functioning for informal caregivers 

and/or patients. However, this may underestimate the intervention impact as some of the studies 

did not collect outcome data. There is very little research looking specifically at the outcome of 

decreasing subjective burden in informal caregivers of patients with cancer or CIA. A 

randomized controlled trial performed in six oncology wards in French hospitals did evaluate an 

intervention to decrease subjective burden.98 The educational intervention focused on improving 

caregiver skills in meal support, nursing care, welfare care, or symptom management. Those 

caregivers involved in the educational intervention experienced significantly reduced subjective 

burden.98 

One of the more commonly used and psychometrically validated instruments of caregiver 

subjective burden is the short version of the Zarit Burden Interview (ZBI) (Appendix B).113-115 

The short version of the ZBI has 12 items that reflect the caregiver’s current perception of burden 

associated with functional/behavioral impairments and the home care situation. Subjective burden 

is measured in terms of degree (from “never = 0” to “almost always = 4”). Total scores range 

from 0 (low burden) to 48 (high burden). While definitive cut-points to identify high burden have 

not been established, previous literature has suggested potential cut-points. Based on 

representation of the top quartiles, Bedard and colleagues suggested that a score of 17 or above 

may be used as cut off point to identify high burden.113 Other researchers, O’Rourke and 

Tuokko, upon comparison of the short ZBI scores to scores of the Center for Epidemiological 
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Studies Depression Scale (CES-D), suggested that a cut off of 10 or above may be used as a 

cutoff point to identify high burden.116 The few studies on informal caregivers of patients with 

cancer report mean ZBI scores ranging from 16.0 to 36.5.98, 166, 168-170 No studies were found 

assessing mean ZBI score specifically for caregivers of patients with CIA. 

Need for study 

Further research is needed as the population of informal caregivers of patients with CIA 

is burdened and the population and topic of subjective burden are understudied. While some 

caregiver burden-related research does exist, the research is primarily limited to a few types of 

disease states (e.g., Alzheimer’s), and notably little caregiver research, especially among those 

providing care for patients with CIA, is available for countries outside the U.S. Additionally, 

previous research on drivers or relative importance of clinical, demographic, and other 

characteristics on the subjective burden is incomplete. In light of this need, the analyses of this 

paper focus on answering the following research question: “What are the primary factors that 

predict subjective caregiver burden among caregivers of patients with CIA?” 

Conceptual Framework  

Theoretical models were used in addition to the findings in the literature, to suggest 

potential predictive factors of subjective CIA caregiver burden to assess. The conceptual 

framework guiding the analyses to answer the research question were based on the stress and 

coping theory.138 The stress and coping theory helped provide some initial understanding of the 

concept of caregiver distress. Aneshensel and colleagues adapted the stress and coping model for 

use in explaining the experience of the caregiver during their “caregiver career.”139 According to 

the model, the individual embarks on a caregiver career typically when a family member needs 

substantial assistance for physical or mental impairments outside of a formal institution. 
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Involvement in a caregiver career may expose the caregiver to stressors that result in negative 

health and emotional well-being outcomes. Moderators, including social, personal, and material 

resources (such as mastery or self-efficacy), help modify or regulate the causal relationship 

between stressors and outcomes.  Over the course of the caregiver career, stressors tend to build 

upon one another, multiply, and extend to stressors outside the realm of caregiving.  

Upon encountering the need to provide caregiving, caregivers are faced with an initial set 

of primary stressors, both objective and subjective. Objective primary stressors are tangible 

conditions and actions that are directly related to caregiving (e.g., dealing with cognitive 

impairment, Activities of daily living (ADL) dependencies, problematic behavior, and patient 

resistance). Subjective primary stressors are internal responses to the personal meanings evoked 

by dealing with the objective conditions of caregiving (e.g., sense of role overload, role captivity, 

and loss of intimate exchange). Role overload is the feeling of being overwhelmed by care-

related tasks and responsibilities. Role captivity is the feeling of being trapped solely in the 

caregiver role and loss of social contacts and support outside of the caregiver interaction.  Loss 

of intimate exchange, often encountered in taking care of an individual with impaired cognition, 

refers to the feeling of separation with the care recipient and loss of the essence of the caregiving 

recipient as the impairment progresses.139 The loss of intimate exchange construct may have 

limited relevance among caregivers of patients with CIA as they were not likely severely 

cognitively compromised. 

These primary care-related stressors, through encroachment into other social roles, can 

stimulate a set of secondary stressors in the domains of family, friends, work, or finances. 

Another set of secondary stressors, termed intrapsychic strains, are by-products of the ongoing 

conditions and experiences encountered in provision of care and largely involve dimensions of 
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self-concept (e.g., loss of self, lack of caregiving competence, and absence of caregiving gains). 

Secondary role strains and intrapsychic strains are linked together in the caregivers’ concept of 

themselves as caregivers. The end result of the interactions of the various stressors and exposure 

to potential buffers are health or well-being consequences for the caregiver.139  

 

Background for Manuscript 2 – WI and AI 

Disease Burden Background and Significance 

Cancer, with approximately 14 million new cases and 8.2 million deaths globally in 

2012,155  impacts a vast portion of the world directly and indirectly.1  The incidence and 

prevalence of cancer will continue to grow as population age distributions in industrialized 

countries continue to shift towards a larger older population.3 The global cancer burden is 

expected to nearly double by 2030, increasing to 21.4 million cases and 13.2 million deaths.194 

Conditions associated with cancer, such as the most common hematological 

complication of anemia, may also create increased burden for patients. Anemia is characterized 

by a decrease in the number of red blood cells or hemoglobin (Hb), which causes an impaired 

ability to provide sufficient oxygen to body tissues. The World Health Organization (WHO) 

defines anemia as a Hb level less than 13.0 g/dL in men and less than 12.0 g/dL in women.5 The 

incidence of anemia in patients with solid tumors and lymphomas may reach 60% and may be 

even as high as 70%-90% in patients receiving myelosuppresive chemotherapy and/or radiation 

therapy.8  

Anemia can have a significant impact on cancer patients and their caregivers. 

Commonly experienced symptoms of anemia include fatigue, tachycardia, cognitive 
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impairments, shortness of breath, depression, dizziness, chest pain, weakness, loss of appetite, 

and headaches.12 These symptoms often interfere with an individual’s ability to perform 

normal activities.10 Anemia may also aggravate comorbid conditions such as cardiac and 

pulmonary disease. Fatigue from cancer treatment is one of the most substantial symptom 

concerns to patients with an estimated prevalence from 80% to 90%.12 Fatigue may adversely 

impacts patient functional capacity, including the ability for self-care, to work and take care of 

one’s family, and decreases health-related quality of life (HRQoL).10, 12, 13  

Cancer patients, with chemotherapy-induced anemia (CIA) and suffering from fatigue, 

often require assistance to perform daily and necessary activities. Informal caregivers are an 

essential element in the care of cancer patients as they provide assistance with both medical 

and non-medical needs.14-17 Data from a U.S. survey of caregivers showed that informal 

caregivers of cancer patients provide care for an average of 8.3 hours per day for 13.7 

months.156 This time is a considerable commitment when one considers that an average work 

day is eight hours and caregivers are not receiving a weekend break. Cancer patients 

undergoing treatment may require more time commitment from caregivers compared to those 

not receiving treatment. A study of Americans aged 70 years or older (n=7,443) found that 

cancer patients receiving treatment received an average of 10 hours of informal caregiving per 

week (an incremental increase of 3.1 hours per week from those without cancer or not 

receiving treatment for a diagnosis of cancer).3 Caregivers are also being required for a wider 

variety of assistance than they have in the past. In fact, caregivers of patients with cancer have 

become increasingly responsible for roughly 80% of tasks previously performed by health 

professionals such as management of side effects (e.g., fatigue) and late effects of treatment.23 

Providers of informal caregiving services may experience negative impacts as a result of 
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providing care including decreased mental and physical health, increased mortality, neglect of 

self-care activities, decreased social life, financial burden, and employment difficulties.30, 35-39, 

41, 43, 44, 47-49,53,54  

Work Productivity and Activity Impairment Background and Previous Research 

As an increasing number of informal caregivers are faced with taking on greater 

involvement in a wider variety of caregiving tasks, these caregivers may also have to juggle how 

to handle competing demands for work and other activities. Informal caregivers of patients with 

cancer often have to modify their lifestyles to accommodate the care recipient’s needs.16 This 

modification may include leaving the workforce, missing time from work (absenteeism), and/or 

decreased productivity while at work (presenteeism), as well as, restricting non-work activities 

and social contact with friends and family.  

Work impairment 

The impacts of impairment of work on informal caregivers are potentially negative and 

substantial. Often, caregiving commitments necessitate the caregiver using vacation or leave 

time, reducing hours, changing his or her schedule, or quitting his or her job.30, 33, 39, 42, 51, 52, 89 

Research suggests that internationally, individuals more heavily involved in caregiving activities 

are more likely to have left a job or retired early than matched non-caregivers.174 One 2008 study 

on Australian working males and females (n=7,845) found that providing care as the main 

caregiver reduces the probability of employment by approximately 12% for both males and 

females.175 Certain groups of caregivers are more likely to leave the workforce due to their 

caregiving roles such as individuals that are minorities,30 low-income,176, 177 or female.178-182  

Those caregivers who stay in the workforce are more likely to miss time from work than 

non-caregiver employees.174 One study of informal caregivers of prostate cancer patients in the 
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U.S. found that average informal caregiver working hours decreased from 14.0 hours per week  

to 10.9 hours per week (without a significant change in responsibility/intensity at work).188 The 

intensity of caregiving (e.g., in terms of assisting with more tasks, providing more hours of 

caregiving, assisting with more difficult activity of daily living (ADL) tasks, or caring for an 

individual with more physical or mental limitation) also impacts caregiver work productivity 

negatively.30, 174, 196 Similarly to those that are most likely to leave the workforce entirely, those 

most likely to miss time from work include caregivers who are minorities, low-income, or female.197 

Other potential caregiver characteristics associated with reducing work hours include being the 

daughter or daughter-in-law of the patient and living with the patient.30 Among informal 

caregivers of cancer patients, caregivers were more likely to report missing hours from work 

when the care recipients required assistance with instrumental activities of daily living (IADLs) 

and were closer to the time of diagnosis,89 were in the terminal period of disease progression,167 

or were experiencing fatigue.53  

In addition to missing work, informal caregivers are more likely to experience work 

impairment. A study on informal caregivers (n = 1,713) for patients with cancer and non-

caregivers (n = 103,868) identified through the 2010 and 2011 European Union National Health 

and Wellness Survey (NHWS) found that caregivers for patients with cancer vs. non-caregivers 

reported 1.46 times as much work impairment.146 Another cross-sectional study of 40 employed 

informal caregivers of patients with advanced stage cancer in the U.S. reported a mean 

percentage of work productivity loss due to caregiving of 22.9%.172 Greater work productivity 

loss among informal caregivers of cancer patients was associated with greater number of 

caregiving hours, higher cancer stage, married status, and greater anxiety, depression, and burden 

related to financial problems, disrupted schedule, and health.172 Caregiving may also impair 
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work productivity through negative health effects of caregiving such as depression, injury, or 

anxiety46, 198-200 and decreased ability to focus on work activities.196, 201 Opportunity costs, such 

as reduced potential of the caregiver to partake in paid work, may be influenced by the necessity 

to perform particular informal care tasks at specific moments of the day. Household and 

organization activities such as IADLs are more likely to be flexible in time, while personal care 

activities such as ADLs are more likely to be relatively fixed in time.191 Employed caregivers 

may experience greater WI if their assistance is needed with less time flexible tasks. 

Potential consequences of missing work and work productivity impairment among 

informal caregivers include decreases in economic security and employment discrimination. 

When caregivers have to cut back on work hours or quit their job, they may  potentially lose 

income or their health insurance and reduce their retirement savings and Social Security or other 

benefits.39 Research on U.S. longitudinal data from the Health and Retirement Study provides 

estimates that female care providers who remain working decrease work by three to 10 hours per 

week and face a three percent lower wage than non-caregivers.182 An average typical informal 

caregiver in the U.S. loses $303,880 in total wages, social security, and private pension due to 

caregiving.183 Nationally, this translates into nearly $3 trillion lost in total wages, social security, 

and private pensions. Informal caregivers may also face potential employment discrimination in 

which a worker experiences discrimination and unfair treatment due to caregiving 

responsibilities.51 Employment discrimination can include lack of advancement or promotion, 

denial of leave, and retaliation for taking leave such as assigning inconvenient or long hours or 

employment termination.  

Work productivity impairment of informal caregivers also incurs significant economic 

costs for employers. However, the literature on cost related to work productivity impairment for 
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caregivers of cancer or CIA patients is very sparse. A 2004 survey of employed U.S. caregivers 

found that the total annual estimated costs (associated with replacing employees, absenteeism, 

workday interruptions, unpaid leave, and reduction of hours from full-time to part-time) to 

employers for full-time employees with caregiving responsibilities is $33.6 billion ($42.1 billion 

in 2014 U.S. dollars) and the average cost to employers per full-time employed caregivers is 

$2,110 ($2,644 in 2014 U.S. dollars).184  

Activity Impairment 

Activity impairment not related to work impairment may include decreased quality and 

interaction time for social relationships with friends and family, decreased activities to promote 

personal health and well-being (e.g., going to doctor appointments and exercising), personal care 

(e.g., getting a haircut), and home care (e.g. cleaning house and shopping for groceries). Little 

research reports on activity impairment for informal caregivers in general or specifically for 

caregivers of patients with cancer or CIA. One study of U.S. informal caregivers of older people 

(n=286) reports 27.1% impairment in usual activities due to caregiving.185 

Activity impairment of informal caregivers may impact health and well-being. Caregivers 

may avoid getting or be unable to make time to get routine care for their own health. This decline 

in important self-care may cause a caregiver to have an impaired ability to recover from an 

illness.42 The caregiver, impacted by physical and mental health effects of caregiving and a 

decline in self-care, may develop a chronic health problem.88 An additional example is that 

activity impairment such as sacrificing time with friends and family in favor of providing 

caregiving services is a factor related to feeling higher stress.42  

Work Productivity and Activity Impairment Measurement 
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One common measure of caregiver work productivity activity impairment is the Work 

Productivity and Activity Impairment – Specific Health Problem (WPAI-SHP) instrument (Appendix 

B).117 The WPAI-SHP can be modified by specifying any health problem or condition in the 

questions. The WPAI-SPH has been validated for use in many diseases, including allergic 

rhinitis,118 dermatitis,119 gastro-esophageal reflux disease,120 nocturia,121 asthma,122 irritable 

bowel syndrome,123 and Crohn’s disease.124 The WPAI-SHP consists of six questions to 

determine employment status, hours missed from work due to caregiving, hours missed from 

work because of other reasons, hours actually worked, the degree to which caregiving affected 

work productivity while at work and the degree to which caregiving affected activities outside of 

work in the past seven days. The WPAI-SHP outcomes were expressed as impairment 

percentages with high percentages indicating greater impairment and less productivity (possible 

range 0% to 100%). 

Need for study 

Further research is needed as the population of informal caregivers of patients with CIA 

is burdened and the population and topic of work productivity and activity impairment are 

understudied. While some caregiver burden-related research does exist, the research is primarily 

limited to a few types of disease states (e.g., Alzheimer’s), and notably little caregiver research, 

especially among those providing care for patients with CIA, is available for countries outside 

the U.S. Additionally, previous research typically quantifies the work productivity and activity 

impairment with a score based on an instrument scale, but does not examine drivers or relative 

importance of clinical, demographic, and other characteristics on the work productivity and 

activity impairment. Thus, research on predictors of work productivity and activity impairment 

are needed to identify points to target in designing interventions and policy to improve the 
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mental and physical health of caregivers and reduce the loss of productivity in their work lives as 

well. In light of this need, the analyses of this paper focus on answering the following research 

question: “What are the primary factors that predict caregiver impairment of work productivity 

and activity among caregivers of patients with CIA?” 

Conceptual Framework 

Theoretical models were used in addition to the findings in the literature, to suggest 

potential predictive factors of subjective CIA caregiver burden to assess. The conceptual 

framework guiding the analyses to answer the research question was based on the stress and 

coping theory.138 The stress and coping theory helped provide some initial understanding of the 

concept of caregiver distress. Aneshensel and colleagues adapted the stress and coping model for 

use in explaining the experience of the caregiver during their “caregiver career.”139 According to 

the model, the individual embarks on a caregiver career typically when a family member needs 

substantial assistance for physical or mental impairments outside of a formal institution. 

Involvement in a caregiver career may expose the caregiver to stressors that result in negative 

health and emotional well-being outcomes. Moderators, including social, personal, and material 

resources (such as mastery or self-efficacy), help modify or regulate the causal relationship 

between stressors and outcomes.  Over the course of the caregiver career, stressors tend to build 

upon one another, multiply, and extend to stressors outside the realm of caregiving.  

Upon encountering the need to provide caregiving, caregivers are faced with an initial set 

of primary stressors, both objective and subjective. Objective primary stressors are tangible 

conditions and actions that are directly related to caregiving (e.g., dealing with cognitive 

impairment, ADL dependencies, problematic behavior, and patient resistance). Subjective 

primary stressors are internal responses to the personal meanings evoked by dealing with the 
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objective conditions of caregiving (e.g., sense of role overload, role captivity, and loss of 

intimate exchange). Role overload is the feeling of being overwhelmed by care-related tasks and 

responsibilities. Role captivity is the feeling of being trapped solely in the caregiver role and loss 

of social contacts and support outside of the caregiver interaction.  Loss of intimate exchange, 

often encountered in taking care of an individual with impaired cognition, refers to the feeling of 

separation with the care recipient and loss of the essence of the caregiving recipient as the 

impairment progresses.139 The loss of intimate exchange construct may have limited relevance 

among caregivers of patients with CIA as they are not likely severely cognitively compromised. 

These primary care-related stressors, through encroachment into other social roles, can 

stimulate a set of secondary stressors in the domains of family, friends, work, or finances. 

Another set of secondary stressors, termed intrapsychic strains, are by-products of the ongoing 

conditions and experiences encountered in provision of care and largely involve dimensions of 

self-concept (e.g., loss of self, lack of caregiving competence, and absence of caregiving gains). 

Secondary role strains and intrapsychic strains are linked together in the caregivers’ concept of 

themselves as caregivers. The end result of the interactions of the various stressors and exposure 

to potential buffers are health or well-being consequences for the caregiver.139 
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Background for Manuscript – Time Assisting with ADLs and IADLs 

Disease Burden Background and Significance 

Cancer, with approximately 14 million new cases and 8.2 million deaths globally in 

2012,155  impacts a vast portion of the world directly and indirectly.1   As population age 

distributions in industrialized countries continue to shift towards a larger older population, the 

incidence and prevalence of cancer will likely grow.3 The global cancer burden is expected to 

nearly double by 2030, increasing to 21.4 million cases and 13.2 million deaths.194 

Conditions associated with cancer, such as anemia, may also create increased burden for 

patients. Anemia is one of the most common hematological complications among cancer 

patients and is characterized by a decrease in the number of red blood cells or hemoglobin (Hb), 

which causes an impaired ability to provide sufficient oxygen to body tissues. The World Health 

Organization (WHO) defines anemia as a Hb level less than 13.0 g/dL in men and less than 12.0 

g/dL in women.5 The incidence of anemia in patients with solid tumors and lymphomas may 

reach 60% and may be even as high as 70%-90% in patients receiving myelosuppresive 

chemotherapy and/or radiation therapy.8  

Anemia can have a significant impact on cancer patients and their caregivers. 

Commonly experienced symptoms of anemia include fatigue, tachycardia, cognitive 

impairments, shortness of breath, depression, dizziness, chest pain, weakness, loss of appetite, 

and headaches.12 These symptoms often interfere with an individual’s ability to perform 

normal activities.10 Anemia may also exacerbate comorbid conditions such as cardiac and 

pulmonary disease. Fatigue from cancer treatment is one of the most substantial symptom 

concerns to patients with an estimated prevalence from 80% to 90%.12 Some studies support 

the idea that fatigue adversely impacts patient functional capacity, including the ability for self-
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care, to work and take care of one’s family, and decreases health-related quality of life 

(HRQoL).10, 12, 13  

Cancer patients, with chemotherapy-induced anemia (CIA) and suffering from fatigue, 

often require assistance to perform daily and necessary activities. Informal caregivers act as a 

critical component in the care of cancer patients by providing assistance with medical and non-

medical needs.14-17 Caregivers are becoming necessary for a wider variety of assistance than they 

have in the past. Caregivers of patients with cancer have become increasingly responsible for 

roughly 80% of tasks previously performed by health professionals such as management of side 

effects (e.g., fatigue) and late effects of treatment.23 Providers of informal caregiving services 

may experience negative impacts as a result of providing care including decreased mental and 

physical health, increased mortality, neglect of self-care activities, decreased social life, 

financial burden, and employment difficulties.30, 35-39, 41, 43, 44, 47-49,53,54  

Time Burden Background and Previous Research 

The amount of time informal caregivers provide to assist care recipients grows as informal 

caregivers are increasingly relied on and taking on an increasing amount of caregiver tasks. Data 

from a U.S. survey of caregivers showed that informal caregivers of cancer patients provide care 

for an average of 8.3 hours per day for 13.7 months.156 Cancer patients undergoing treatment 

compared to those not receiving treatment may require more time commitment from caregivers. A 

study of Americans aged 70 years or older (n=7,443) found that cancer patients receiving 

treatment received an average of 10 hours of informal caregiving per week (an incremental 

increase of 3.1 hours per week from those without cancer or not receiving treatment for a 

diagnosis of cancer).3 In another study investigating the effect of anemia treatment on 9,920 

cancer patients and 5,312 caregivers, the researchers found that caregiver time burden was 2.3 
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hours per anemia treatment clinic visit.54 This time burden estimate did not reflect time burden 

outside of the clinic visit. 

Time spent providing care by informal caregivers can negatively impact their lives. More 

involvement in intensive caregiving activities impacts the caregiver in terms of employment and 

work productivity. Research suggests that internationally, individuals more heavily involved in 

caregiving activities are more likely to have left a job or retired early than matched non-

caregivers.174 One 2008 study on Australian working males and females (n=7,845) found that 

providing care as the main caregiver reduces the probability of employment by approximately 

12% for both males and females.175 Certain groups of caregivers are more likely to leave the 

workforce due to their caregiving roles such as individuals that are minorities,30 low-income,176, 

177 or female.178-182 The intensity of caregiving (e.g., in terms of assisting with more tasks, 

providing more hours of caregiving, assisting with more difficult activity of daily living (ADL) 

tasks, or caring for an individual with more physical or mental limitation) also impacts caregiver 

work productivity negatively.30, 174, 196 

The economic value of informal caregiving is substantial. There is a lack of published 

literature specifically on time burden costs for caregivers of patients with CIA, but there is some 

older literature on the wider population of informal caregivers of cancer patients. In one study 

estimating the 1993 costs of informal caregiving for elderly patients, the researchers reported an 

additional average yearly cost of $1,200 per patient with cancer and just over $1 billion 

nationally in the U.S.3 These costs translate into 2014 dollars as an additional average yearly cost 

of informal caregiver assistance of $3,903 per patient and close to $4 billion nationally in the 

U.S. Another study on informal caregivers of cancer patients’ time costs in the U.S. over a 2-year 

period after diagnosis reported that time costs were the highest for caregivers of patients 
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diagnosed with lung ($72,702) and ovarian ($66,210) cancers and non-Hodgkin lymphoma 

($59,613) and the lowest for caregivers of patients with breast cancer ($38,334) in 2006 

dollars156 (2014 dollars: $85,059 for lung and $77,458 for ovarian cancer and $69,741 for non-

Hodgkin lymphoma). An additional study among informal caregivers of prostate cancer patients 

in the U.S., found that the mean annual economic burden for time spent on informal caregiving 

and household chores and lost work productivity was $6,063 in 2009 dollars188 ($6,674 in 2014 

dollars). Time cost data are hard to compare as the studies used different criteria for types of 

caregiving activities to collect time data for (ADLs, instrumental activities of daily living 

(IADLs), travel time, treatment administration) and used different hourly wages for calculations 

(mean/median national average wage all adults, by age, or for home health aide). However, 

reported annual time costs of an informal caregiver of cancer patient in the U.S. range from 

$3,903 to $42,530 and represents a substantial economic impact. 

Potential Characteristics Influencing Time Burden 

The time spent on informal caregiving will vary by patient and caregiver characteristics 

such as gender, ethnicity, educational status, and household income. Some study findings suggest 

that women take on more caregiving tasks, report more care recipient problems, and experience 

more distress due to caregiving than male caregivers.76, 77 Female informal caregivers may end 

up handling the most difficult caregiving tasks such as bathing, toileting, and dressing compared 

to their male counterparts (36% females vs. 24% males).42 Additional predictors of time spent on 

caregiver activities may include ethnicity, education, and income.188 A study on informal 

caregivers of prostate cancer patients found that white caregivers reported to spend more time on 

informal care and household chores than non-white (black, Hispanic, or Asian) caregivers.188 

However, informal care and household chores were not clearly defined in the methods and the 
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non-white groups was relatively small (n=19, 21.6% of the sample) and clumped together. 

Caregivers in this study with some college education or less reported spending more time on 

informal caregiving and household chores than those who had an education of college graduate 

or higher. Additionally, caregivers with annual household incomes of less than $40,000 per year 

reported spending more time on household chores than those who had higher annual household 

income. Caregivers with more education and income may have had the means to pay for some 

help with care or chores. Other potential caregiver factors than may increase informal caregiving 

time include a closer familial or spousal relationship to the patient, living in the same household 

as the patient, being unemployed or retired, and not having competing caregiving or child rearing 

demands.  Additional patient characteristics that may impact the time informal caregivers 

provide care are the following: having more advanced cancer, undergoing active treatment, 

having physical limitations, having comorbidities, and experiencing anemia, fatigue or other 

symptoms. 

Time Burden Measurement 

Caregiver time spent on caregiving activities is collected in many different manners in the 

research.  The Caregiver Activity Survey (CAS), a validated self-administered questionnaire, offers 

a systematic way to collect information on time spent on caregiving activities (Appendix C).112 The 

instrument contains 13 items designed to measure caregiver time (amount of time spent caring for 

the person for specific and ADLs and IADLs) as well as some aspect of caregiver burden 

(amount of perceived difficulty associated with delivering care) associated with providing care to 

patients with Alzheimer’s disease.112 The questions and type of activities included in the CAS 

can be modified to capture caregiver time and burden associated with providing care for other 
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conditions. The recall period is a typical 24-hour period time based on the past seven days. 

Caregiver time is expressed in hours and minutes. 

Need for Study 

Further research is needed as the population of informal caregivers of patients with CIA 

is burdened and the population and topic of time burden are understudied. While some caregiver 

burden-related research does exist, the research is primarily limited to a few types of disease 

states (e.g., Alzheimer’s), and notably little caregiver research, especially among those providing 

care for patients with CIA, is available for countries outside the U.S. Additionally, previous 

research typically quantifies the time burden for a certain type of task or activity, but does not 

examine drivers or relative importance of clinical, demographic, and other characteristics on the 

time burden. Studies that ascertain predictors of time burden are needed to identify malleable 

points to target in designing interventions and policies to relieve caregiver burden. In light of this 

need, the analyses of this paper focus on answering the following research question: “What are 

the primary factors that predict time spent on caregiver activities among caregivers of patients 

with CIA?” 

Conceptual Framework 

Theoretical models were used in addition to the findings in the literature, to suggest 

potential predictive factors of subjective CIA caregiver burden to assess. The conceptual 

framework guiding the analyses to answer the research question was based on the stress and 

coping theory.138 The stress and coping theory helped provide some initial understanding of the 

concept of caregiver distress. Aneshensel and colleagues adapted the stress and coping model for 

use in explaining the experience of the caregiver during their “caregiver career.”139 According to 

the model, the individual embarks on a caregiver career typically when a family member needs 
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substantial assistance for physical or mental impairments outside of a formal institution. 

Involvement in a caregiver career may expose the caregiver to stressors that result in negative 

health and emotional well-being outcomes. Moderators, including social, personal, and material 

resources (such as mastery or self-efficacy), help modify or regulate the causal relationship 

between stressors and outcomes. Over the course of the caregiver career, stressors tend to build 

upon one another, multiply, and extend to stressors outside the realm of caregiving.  

Upon encountering the need to provide caregiving, caregivers are faced with an initial set 

of primary stressors, both objective and subjective. Objective primary stressors are tangible 

conditions and actions that are directly related to caregiving (e.g., dealing with cognitive 

impairment, ADL dependencies, problematic behavior, and patient resistance). Subjective 

primary stressors are internal responses to the personal meanings evoked by dealing with the 

objective conditions of caregiving (e.g., sense of role overload, role captivity, and loss of 

intimate exchange). Role overload is the feeling of being overwhelmed by care-related tasks and 

responsibilities. Role captivity is the feeling of being trapped solely in the caregiver role and loss 

of social contacts and support outside of the caregiver interaction. Loss of intimate exchange, 

often encountered in taking care of an individual with impaired cognition, refers to the feeling of 

separation with the care recipient and loss of the essence of the caregiving recipient as the 

impairment progresses.139 The loss of intimate exchange construct may have limited relevance 

among caregivers of patients with CIA as they are not likely severely cognitively compromised. 

These primary care-related stressors, through encroachment into other social roles, can 

stimulate a set of secondary stressors in the domains of family, friends, work, or finances. 

Another set of secondary stressors, termed intrapsychic strains, are by-products of the ongoing 

conditions and experiences encountered in provision of care and largely involve dimensions of 
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self-concept (e.g., loss of self, lack of caregiving competence, and absence of caregiving 

gains). Secondary role strains and intrapsychic strains are linked together in the caregivers’ 

concept of themselves as caregivers. The end result of the interactions of the various stressors 

and exposure to potential buffers are health or well-being consequences for the caregiver.139 
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Appendix L. Detailed Bivariate Interaction, and Regression Analyses Results for 

Manuscripts 

Bivariate Analyses for Manuscript 1 – Subjective Burden 

Chi square tables and gamma values were only computed on the original data and each of 

the five imputations. No chi square tables or gamma values were available for the pooled data. 

The bivariate relationships were considered statistically significant if the original data or any of 

the five imputation data chi-square p values was <0.05.  

Focal Relationship 

Bivariate associations between the patient’s anemia status (IV) and the caregiver’s 

subjective burden (DV) were not significant. The trends in the chi-square tables followed 

hypothesized relationship such that more anemic patients had caregivers who reported greater 

levels of subjective burden. 

Exclusionary Analysis 

Analysis of bivariate associations between the patient having an existing comorbidity 

(CF) with patient’s anemia status (IV) and caregiver subjective burden (DV) demonstrate were 

not significant. The trend in the chi-square tables followed hypothesized relationships such that 

patients with an existing comorbidity presented with greater anemia and their caregivers reported 

more subjective burden. 

Patient history of recent surgery in the past 30 days (CF) bivariate associations with 

patient’s anemia status (IV) and caregiver subjective burden (DV) were not significant and the 

trend in the chi-square tables could not be evaluated with only one patient reporting surgery in 

the past 30 days. 
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Patient history of recent radiation in the past 30 days (CF) bivariate associations with 

patient’s anemia status (IV) and caregiver subjective burden (DV) were not significant. The trend 

in the chi-square tables followed hypothesized relationships such that patients with recent 

radiation presented with greater anemia and their caregivers reported more subjective burden. 

Patient’s ECOG status (CF) bivariate associations with patient’s anemia status (IV) and 

caregiver subjective burden (DV) were not significant. The trend in the chi-square tables 

followed hypothesized relationships such that patients with more physical mobility issues/greater 

ECOG scores presented with greater anemia and their caregivers reported more subjective 

burden. 

Inclusionary Analysis 

Patient fatigue level (FACT-F score) were not significantly associated with patient’s 

anemia status (IV), but was significantly associated with caregiver subjective burden (DV) in the 

original data (p=0.045, gamma=-0.307). The trend in the chi-square tables followed 

hypothesized relationships such that patients with greater fatigue presented with greater anemia 

and their caregivers reported more subjective burden. 

The patient’s experience of anemia symptoms with patient’s anemia status (IV) and 

caregiver subjective burden (DV) were not significant. The trend in the chi-square tables 

followed hypothesized relationships such that patients with experience of anemia symptoms 

presented with greater anemia and their caregivers reported more subjective burden. However, 

running cross-tab of the experience of a particular symptom (fatigue/loss of energy) with 

patient’s anemia status revealed a significant association in the original data and all imputations 

(p=0.040, gamma=0.045 in all). The bivariate associations between experience of fatigue/loss off 
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of energy and caregiver subjective burden was not significant, but approached significance 

(range of p-values 0.076 to 0.089 in original data and imputation data). 

Bivariate associations between patient’s QOL in terms of SF12v2 PCS and MCS scores 

with patient’s anemia status (IV) were not significant. However, the SF12v2 PCS score and 

caregiver subjective burden (DV) bivariate association was significant in the original data and all 

imputation data (original data: p=0.041, gamma =-0.305; imputations 1-4: p = 0.049, gamma= -

0.289; and imputation 5: p=0.033, gamma= -0.311). The SF12v2 MCS score and caregiver 

subjective burden (DV) bivariate association were not significant but approached significance 

(range of p-values 0.059 to 0.084 in original data and imputation data). The trend in the chi-

square tables followed hypothesized relationships such that patients with lower physical and 

mental QOL (SF12v2 PCS and MCS) presented with greater anemia and their caregivers 

reported more subjective burden. 

The hours of caregiver time spent providing assistance with ADLs and IADLs was not 

statistically associated with patient’s anemia status (IV) and caregiver subjective burden (DV). 

The bivariate association between hours of caregiver time spent providing assistance with ADLs 

and IADLs approached statistical significance (p-value range 0.073 to 0.077 in original data and 

imputation data. The trend in the chi-square tables followed hypothesized relationships such that 

caregivers who provided more hours of caregiver assistance had more patients with greater 

anemia and reported more subjective burden. Bivariate associations were significant between 

primary stressor objective variables (caregiver time spent providing assistance with ADLs and 

IADLs) and primary stressor subjective variables (role overload represented by caregiver AI) 

(original data and imputation 1-5 data: p=0.000, gamma=0.317, 0.309, 0.276, 0.286, 0.286, and 

0.264, respectively) 
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Patient dependency on caregivers for assistance with more ADLs was not significantly 

associated with the patient’s anemia status (IV), but was significantly associated with caregiver 

subjective burden (DV) in the original data and all imputation data (original data: p=0.001, 

gamma=0.482; imputation 1-4: p=0.011, gamma=0.182; imputation 5: p=0.018, gamma=0.350). 

The trend in the chi-square tables followed hypothesized relationships such that patients with 

greater dependency on caregivers for assistance with ADLs presented with greater anemia and 

their caregivers reported more subjective burden. Bivariate associations were also significant 

between primary stressor objective variables (patient dependency on caregivers for assistance 

with more ADLs) and primary stressor subjective variables (role overload represented by 

caregiver AI) (original data and imputation 1: p=0.000, gamma=0.559 and 0.503, respectively; 

imputation 2-5: p=0.001, gamma=0.481) 

Caregiver role overload (represented by caregiver AI) was not significantly associated 

with the patient’s anemia status (IV), but was significantly associated with the caregiver’s 

subjective burden (DV) (original data and imputation 1-5 data: p=0.000, gamma =0.646, 0.637, 

0.668, 0.656, 0.656, and 0.638, respectively. The trend in the chi-square tables followed 

hypothesized relationships such that caregivers with greater role overload (more AI) had more 

patients with greater anemia and reported more subjective burden. Bivariate associations 

between role overload (caregiver AI) and secondary stressor role stains (represented by caregiver 

unemployment) and secondary stressor intrapsychic strains (caregiver competence represented 

by caregiver experience as a health care professional) were not significant.  Bivariate 

associations between role overload (caregiver AI) and secondary stressor intrapsychic strains 

(caregiver competence represented by previous caregiver experience) was significant in 

imputation data 2-4 (p=0.000, gamma =1.000).   
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Caregiver unemployment was not statistically associated with patient’s anemia status 

(IV) or caregiver subjective burden (DV). The trend in the chi-square tables followed the 

hypothesized relationships that unemployed caregivers reported less subjective burden. Bivariate 

associations between secondary stressor role strains (caregiver unemployment) and secondary 

stressor intrapsychic strains (caregiver competence represented by experience as a health 

professional or previous caregiver experience) were not significant. 

The bivariate relationships between caregiver competence (represented by experience as 

a health professional) and patient’s anemia status (IV) and caregiver subjective burden (DV) 

were not statistically significant. The bivariate relationships between caregiver competence 

(represented by previous caregiver experience) with patient’s anemia status (IV) and caregiver 

subjective burden (DV) were statistically significant for imputation 2-5 data (with I: p=0.000, no 

gamma value; with DV: p=0.000, gamma=1.000). The trend in the chi-square tables followed 

hypothesized relationships such that caregivers with less competence reported more subjective 

burden. 

Conditional Relationship Analysis 

Bivariate analyses of patient gender with patient’s anemia status (IV) and caregiver 

subjective burden (DV) demonstrated no statistical significance. Caregiver gender was 

significantly associated with the patient’s anemia status (IV) in the original data and all 

imputation data (original data: p=0.004, gamma=0.426; imputation1: p=0.000, no gamma value; 

imputation 2: p=0.002, gamma=0.442; imputation 3: p=0.003, gamma=0.427; imputation 4: 

p=0.000, no gamma value; imputation 5: p=0.002, gamma=0.442). Caregiver gender was also 

significantly associated with the caregiver’s subjective burden (DV) in imputation data 1 and 4 
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(both p=0.000, no gamma value). Distribution of males and females were fairly even among 

those with lower subjective burden and higher subjective burden. 

Neither patient nor caregiver age was significantly associated with patient’s anemia status 

(IV) or caregiver subjective burden (DV). The trend in the chi-square tables followed some 

hypothesized relationships: Patients 65 years or older were more likely to be more anemic and 

caregivers 64 years or younger seemed to report greater caregiver burden than those over 65 

years old. 

Cancer diagnosis was not significantly associated with patient’s anemia status (IV), but 

was significantly associated with caregiver subjective burden (DV) in the original data and all 

imputation data (Original data: p=0.008, gamma=-0.066; imputation 1-4: p=0.007, gamma=-

0.089; imputation 5: p=0.005, gamma=-0.079)  

The country in which the caregiver lives was not significantly associated with patient’s 

anemia status (IV), but was significantly associated with caregiver subjective burden (DV) in the 

original data and all imputation data (original data: p=0.040, gamma=-0.338; imputation 1-4: 

p=0.027, gamma=-0.351; imputation 5: p=0.049, gamma=-0.318). Caregivers living in Italy are 

among those with greater subjective burden compared to the U.S. and France. 

The caregiver having a spousal relationship with the patient was not significantly 

associated with either patient’s anemia status (IV) or caregiver subjective burden (DV). The 

trend in the chi-square tables followed the hypothesized relationship that more caregivers are 

spouses among those reporting more subjective burden.  

Providing care to more than the patient was not significantly associated with the patient’s 

anemia status (IV), but was significantly associated with caregiver subjective burden (DV) in the 
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original data and all imputation data (original data: p=0.040, gamma=0.402; imputation 1-4: 

p=0.023, gamma=0.434; imputation 5: p=0.027, gamma=0.423). The trend in the chi-square 

tables followed hypothesized relationships with more caregivers reporting caring for additional 

people among those caregivers who reported more subjective burden. 

Neither the patient living alone or living with the caregiver was significantly associated 

with patient’s anemia status (IV) or caregiver subjective burden (DV). There was too few 

patients living alone to really assess the distribution. However, the trend in the chi-square tables 

showed that there were more caregivers who lived with the patient reporting more subjective 

burden.  

Caregiver unemployment was not statistically associated with patient’s anemia status 

(IV) or caregiver subjective burden (DV). The trend in the chi-square tables followed the 

hypothesized relationships that more unemployed caregivers reported less subjective burden.  

Neither patient nor caregiver educational status was significantly associated with 

patient’s anemia status (IV) or caregiver subjective burden (DV). Slightly more caregivers with 

education attainment more than high school were among those who reported greater subjective 

caregiver burden. 
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Bivariate Analyses with Significant Associations (p< 0.05) 

 IV 

(Patient 

Degree 

Anemia) 

DV 

(Caregiver 

Subjective 

Burden) 

Other 

Focal 

None    

Exclusionary 

None    

Inclusionary 

Mediating TF 

FACT-F  x  

Patient experience fatigue/loss of 

energy 

x   

Patient QOL (SF12v2 PCS)  x  

Primary stressors (objective) 

Caregiver assistance time with ADLs & 

IADLs 

  x (caregiver role 

overload: AI) 

ADL dependency  x x (caregiver role 

overload: AI) 

Primary stressors (subjective) 

Caregiver role overload: AI  x x (caregiver 

competence: past 

experience) 

Secondary stressors (role strains) 

None    

Secondary stressors (intrapsychic strains) 

Caregiver competence: past experience  x x  

Conditional 

Caregiver gender x x  

Patient cancer diagnosis  x  

Country caregiver lives in  x  

Providing care to more than the patient  x  

 

Bivariate Analyses Manuscript 2: WI 

Chi square tables and gamma values were only computed on the original data and each of 

the five imputations. No chi square tables or gamma values were available for the pooled data. 

The bivariate relationships were considered statistically significant if the original data or any of 

the five imputation data chi-square p values was <0.05.  
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Focal Relationship 

Bivariate associations between the patient’s anemia status (IV) and the caregiver’s WI 

(DV) were not significant, but some of the imputations approached statistical significance. The 

trends in the chi-square tables followed hypothesized relationship such that more anemic patients 

had caregivers who reported greater levels of WI. 

Exclusionary Analysis 

Analysis of bivariate associations between the patient having an existing comorbidity 

(CF) with patient’s anemia status (IV) and WI (DV) demonstrated non significance. The trend in 

the chi-square tables followed hypothesized relationships such that patients with an existing 

comorbidity presented with greater anemia and their caregivers reported more WI. 

Patient history of recent surgery in the past 30 days (CF) bivariate associations with 

patient’s anemia status (IV) and WI (DV) were not significant and the trend in the chi-square 

tables could not be evaluated with only one patient reporting surgery in the past 30 days. 

Patient history of recent radiation in the past 30 days (CF) bivariate associations with 

patient’s anemia status (IV) and WI (DV) were not significant. The trend in the chi-square tables 

followed hypothesized relationships such that patients with recent radiation presented with 

greater anemia and their caregivers reported more WI. However, there were only five patients 

who reported radiation in the past 30 days. 

Patient’s ECOG status (CF) bivariate associations with patient’s anemia status (IV) and 

WI (DV) were not significant. The trend in the chi-square tables followed hypothesized 

relationships such that patients with more physical mobility issues/greater ECOG scores 

presented with greater anemia and their caregivers reported more WI. 
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Inclusionary Analysis 

Patient fatigue level (FACT-F score) were not significantly associated with patient’s 

anemia status (IV) or WI (DV). The trend in the chi-square tables followed hypothesized 

relationships such that patients with greater fatigue presented with greater anemia and their 

caregivers reported more WI. 

The patient’s experience of anemia symptoms with patient’s anemia status (IV) and 

caregiver WI (DV) were not significant. The trend in the chi-square tables followed hypothesized 

relationships such that patients with experience of anemia symptoms presented with greater 

anemia and their caregivers reported more WI. Cross-tabs run of the experience of a particular 

symptom (fatigue/loss of energy) with patient’s anemia status were also not significant. 

Bivariate associations between patient’s QOL in terms of SF12v2 PCS and MCS scores 

with patient’s anemia status (IV) and WI (DV) were not significant. The trend in the chi-square 

tables followed hypothesized relationships such that patients with lower physical and mental 

QOL (SF12v2 PCS and MCS) presented with greater anemia and their caregivers reported more 

WI. 

The hours of caregiver time spent providing assistance with ADLs and IADLs was not 

statistically associated with patient’s anemia status (IV) and WI (DV). The trend in the chi-

square tables followed hypothesized relationships such that caregivers who provided more hours 

of caregiver assistance had more patients with greater anemia and reported more WI. Bivariate 

associations were significant between primary stressor objective variable (caregiver time spent 

providing assistance with ADLs and IADLs) and primary stressor subjective variable (role 

overload represented by caregiver expressing some feelings of stress between caring for his/her 

relative and trying to meet responsibilities for family and work) (original data: p=0.000, 
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gamma=0.599;  imputations 1-4: p=0.001, gamma=0.504, 0.476, 0.491, 0.476, respectively; and 

imputation 5: p=0.003, gamma=0.049) 

Patient dependency on caregivers for assistance with more ADLs was not significantly 

associated with the patient’s anemia status (IV) or the caregiver AI (DV). The trend in the chi-

square tables followed hypothesized relationships such that patients with greater dependency on 

caregivers for assistance with ADLs presented with greater anemia and their caregivers reported 

more WI. Bivariate associations were significant between primary stressor objective variables 

(patient dependency on caregivers for assistance with more ADLs) and primary stressor 

subjective variables (role overload represented by caregiver expressing some feelings of stress 

between caring for his/her relative and trying to meet responsibilities for family and work) 

(original data: p=0.001, gamma 0.525; imputation 1-5: p=0.002, gamma=0.461). 

Caregiver role overload (represented by caregiver expressing some feelings of stress 

between caring for his/her relative and trying to meet responsibilities for family and work; 

abbreviated as stress) was not significantly associated with the patient’s anemia status (IV), but 

was significantly associated with the caregiver’s WI (DV) (original data: p=0.002, 

gamma=0.745; imputation 1: p=0.007, gamma=0.630; imputation 2, 3,and 5: p=0.001, 

gamma=0.740; imputation 4: p=0.000,gamma=0.782). The trend in the chi-square tables 

followed hypothesized relationships such that caregivers with greater role overload (more stress) 

had more patients with greater anemia and reported more WI.  

Bivariate associations between role overload (represented by stress) and secondary role 

strain stressors (represented by caregiver unemployment and feeling that you should be doing 

more for your relative, abbreviated as do more) and secondary stressor intrapsychic strains 

(caregiver competence represented by caregiver experience as a health care professional or 
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previous caregiver) were not significant.  Bivariate associations between role overload 

(represented by stress) and secondary stressor role strains (family conflict and social strain) were 

significant. The significant association with family conflict (represented by feeling strained when 

around your relative, abbreviated as strained) was p=0.000, gamma=0.733 for original data and 

all imputations. Caregiver social strain (represented by feeling your social life has suffered due 

to caregiving, abbreviated as social life) was significantly associate with role overload 

(represented by stress) (p=0.000, gamma=0.686, 0.701, 0.646, 0.693, 0.664, and 0.655 for 

original and imputation 1-5 data, respectively).  

Bivariate associations between role overload (represented by stress) and secondary 

stressor intrapsychic strains (caregiver competence represented by feeling uncertain about what 

to do about your relative, abbreviated uncertainty) was significant (original data: p=0.011, 

gamma=0.396; imputation 1: p=0.014, gamma=0.375; imputation 2, 4, and 5: p=0.018, 

gamma=0.360; imputation 3: p=0.041, gamma=0.314). Role overload (represented by stress) was 

also significantly associated with the secondary stressor intrapsychic strains of caregiver loss of 

self (represented by feeling you do not have enough time for yourself, feeling you do not have 

enough privacy, and feeling you have lost control of your life (abbreviated personal time, 

privacy, and control, respectively)). Stress was significantly associated with personal time 

(p=0.000, gamma=0.762 for original and imputation 1-5 data); privacy (p=0.000, gamma=0.727, 

0.681, 0.732, 0.732, 0.732, 0.681 for original and imputation data 1-5, respectively); and control 

(p=0.000, gamma=0.001, -0.031, -0.005, 0.000, -0.006, and -0.006 for original and imputation 

data 1-5, respectively). 
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The secondary stressor role strains of family conflict (represented by strain and do more) 

and caregiver social strain (represented by social) were not significantly associated with either 

the IV or the DV. 

Secondary stressor intrapsychic strains of caregiver loss of self (represented by personal 

time, privacy and control) were not significantly associated with the IV (anemia status) but they 

were associated with the DV (WI) (personal time (original: p=0.008, gamma=0.620; imputation 

1: p=0.031, gamma=0.515; imputations 2, 3, and 5: p=0.014, gamma=0.570; imputation 4: 

p=0.004, gamma=0.638); privacy (original: p=0.029, gamma=0.625; imputation 1: p=0.032, 

gamma=0.608; imputations 2, 3, and 5: p=0.020, gamma=0.644; imputation 4: p=0.009, 

gamma=0.688); control (imputations 2, 3, and 5: p=0.032, gamma=0.504; imputation 4: 

p=0.010, gamma=0.581)). 

The bivariate relationships between caregiver competence (represented by experience as 

a health professional and uncertainty) and patient’s anemia status (IV) and WI (DV) were not 

statistically significant. The bivariate relationships between caregiver competence (represented 

by previous caregiver experience) with patient’s anemia status (IV) and WI (DV) were 

statistically significant for imputation 2-5 data (with IV: p=0.000, no gamma value for original 

and imputations 1-5; with DV: p=0.000, no gamma value for imputations 3-5).  

Conditional Relationship Analysis 

Bivariate analyses of patient gender with patient’s anemia status (IV) demonstrated no 

statistical significance, but patient gender was significantly associated with WI (DV) (original: 

p=0.017, gamma=-0.714; imputation 1: p=0.011, gamma=-0.731; imputations 2, 3, and 5: 

p=0.032, gamma=-0.612). Caregiver gender is significantly associated with the patient’s anemia 

status (IV) in the original data and all imputation data (original data: p=0.004, gamma=0.426; 
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imputation1: p=0.000, no gamma value; imputation 2: p=0.002, gamma=0.442; imputation 3: 

p=0.003, gamma=0.427; imputation 4: p=0.000, no gamma value; imputation 5: p=0.002, 

gamma=0.442). Caregiver gender was not significantly associated with the caregiver’s WI (DV). 

Patient age was significantly associated with WI (DV) (imputation1: p=0.019, 

gamma=0.548). Caregiver age was not significantly associated with patient’s anemia status (IV) 

or WI (DV). The trend in the chi-square tables followed some hypothesized relationships: 

Patients 65 years or older were more likely to be more anemic. 

Cancer diagnosis was not significantly associated with patient’s anemia status (IV), but 

was significantly associated with WI (DV) in imputation 1 (p=0.043, gamma=0.194)  

The country in which the caregiver lives, having a spousal relationship, providing care 

for more that the patient, patient living alone or with the caregiver, caregiver perceived health 

status or educational status of caregiver and patient were not significantly associated with either 

the patient’s anemia status (IV) or the caregiver’s WI (DV). 
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Bivariate Analyses with Significant Associations (p< 0.05) 

 IV 

(Patient 

Degree 

Anemia) 

DV 

(Caregiver 

WI) 

Other 

Focal 
None    

Exclusionary 
None    

Inclusionary 
Mediating TF 

Patient experience fatigue/loss of energy x   

Primary stressors (objective) 

Caregiver assistance time with ADLs & 

IADLs 

  x (caregiver role 

overload: stress) 

ADL dependency   x (caregiver role 

overload: stress) 

Primary stressors (subjective) 

Caregiver role overload domain  x x (caregiver family 

conflict: strained, 

social strain, negative; 

loss of self: personal 

time, privacy, control;  

competence: past 

caregiver experience) 

 Caregiver role overload: AI  x x (caregiver 

competence: past 

caregiver experience) 

 Caregiver role overload: stress  x x (caregiver family 

conflict: strained; 

social strain; loss of 

self: personal time, 

privacy, control;  

competence: 

uncertainty) 

Secondary stressors (role strains) 

None    

Secondary stressors (intrapsychic strains) 

Caregiver loss of self domain  x  

 Caregiver loss of self: personal time  x  

 Caregiver loss of self: privacy  x  

 Caregiver loss of self: control  x  

Caregiver competence: previous caregiver 

experience  

x x  

Conditional 
Caregiver gender x   

Patient gender  x  

Patient age  x  

Patient cancer diagnosis  x  
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Bivariate Analyses Manuscript 2: AI 

Chi square tables and gamma values were only computed on the original data and each of 

the five imputations. No chi square tables or gamma values were available for the pooled data. 

The bivariate relationships were considered statistically significant if the original data or any of 

the five imputation data chi-square p values was <0.05.  

Focal Relationship 

Bivariate associations between the patient’s anemia status (IV) and the caregiver’s AI 

(DV) were not significant, but some of the imputations approached statistical significance. The 

trends in the chi-square tables followed hypothesized relationship such that more anemic patients 

had caregivers who reported greater levels of AI. 

Exclusionary Analysis 

Analysis of bivariate associations between the patient having an existing comorbidity 

(CF) with patient’s anemia status (IV) and WI (DV) demonstrated non significance. The trend in 

the chi-square tables followed hypothesized relationships such that patients with an existing 

comorbidity presented with greater anemia and their caregivers reported more WI. 

Patient history of recent surgery in the past 30 days (CF) bivariate associations with 

patient’s anemia status (IV) and WI (DV) were not significant and the trend in the chi-square 

tables could not be evaluated with only one patient reporting surgery in the past 30 days. 

Patient history of recent radiation in the past 30 days (CF) bivariate associations with 

patient’s anemia status (IV) and WI (DV) were not significant. The trend in the chi-square tables 

followed hypothesized relationships such that patients with recent radiation presented with 
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greater anemia and their caregivers reported more AI. However, there were only five patients 

who reported radiation in the past 30 days. 

Patient’s ECOG status (CF) bivariate associations with patient’s anemia status (IV) and 

AI (DV) were not significant. The trend in the chi-square tables followed hypothesized 

relationships such that patients with more physical mobility issues/greater ECOG scores 

presented with greater anemia and their caregivers reported more AI. 

Inclusionary Analysis 

Patient fatigue level (FACT-F score) was not significantly associated with patient’s 

anemia status (IV), but was statistically associated with caregiver AI (DV) (original data: 

p=0.046, gamma=-0.314. The trend in the chi-square tables followed hypothesized relationships 

such that patients with greater fatigue presented with greater anemia and their caregivers 

reported more WI. 

The patient’s experience of anemia symptoms with patient’s anemia status (IV) and 

caregiver AI (DV) were not significant. The trend in the chi-square tables followed hypothesized 

relationships such that patients with experience of anemia symptoms presented with greater 

anemia and their caregivers reported more AI. Cross-tabs run of the experience of a particular 

symptom (fatigue/loss of energy) with patient’s anemia status were also not significant. 

Bivariate associations between patient’s QOL in terms of SF12v2 PCS and MCS scores 

with patient’s anemia status (IV) and AI (DV) were not significant. The trend in the chi-square 

tables followed hypothesized relationships such that patients with lower physical and mental 

QOL (SF12v2 PCS and MCS) presented with greater anemia and their caregivers reported more 

AI. 
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The hours of caregiver time spent providing assistance with ADLs and IADLs was not 

statistically associated with patient’s anemia status (IV), but were significantly associated with 

the caregivers AI (DV) (original data: p=0.003, gamma=0.467; imputation 1: p=0.013, 

gamma=0.371; imputation 2: p=0.034, gamma=0.320; imputation 3: p=0.018, gamma=0.356; 

imputation 4: p=0.023, gamma=0.342; imputation 5: p=0.040, gamma=0.311). The trend in the 

chi-square tables followed hypothesized relationships such that caregivers who provided more 

hours of caregiver assistance had more patients with greater anemia and reported more AI. 

Bivariate associations were significant between primary stressor objective variable (caregiver 

time spent providing assistance with ADLs and IADLs) and primary stressor subjective variable 

(role overload represented by caregiver expressing some feelings of stress between caring for 

his/her relative and trying to meet responsibilities for family and work) (original data: p=0.000, 

gamma=0.599;  imputations 1-4: p=0.001, gamma=0.504, 0.476, 0.491, 0.476, respectively; and 

imputation 5: p=0.003, gamma=0.049) 

Patient dependency on caregivers for assistance with more ADLs was not significantly 

associated with the patient’s anemia status (IV), but was statistically associated with the 

caregiver’s AI (DV) (original data: p=0.000, gamma=0.614; and imputations 1-5: p=0.001, 

gamma=0.500). The trend in the chi-square tables followed hypothesized relationships such that 

patients with greater dependency on caregivers for assistance with ADLs presented with greater 

anemia and their caregivers reported more AI. Bivariate associations were significant between 

primary stressor objective variables (patient dependency on caregivers for assistance with more 

ADLs) and primary stressor subjective variables (role overload represented by caregiver 

expressing some feelings of stress between caring for his/her relative and trying to meet 
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responsibilities for family and work) (original data: p=0.001, gamma 0.525; imputation 1-5: 

p=0.002, gamma=0.461). 

Caregiver role overload (represented by caregiver expressing some feelings of stress 

between caring for his/her relative and trying to meet responsibilities for family and work; 

abbreviated as stress) was not significantly associated with the patient’s anemia status (IV), but 

was significantly associated with the caregiver’s AI (DV) (original data and imputations 1-5: 

p=0.000, gamma=0.742 and 0.725, respectively). The trend in the chi-square tables followed 

hypothesized relationships such that caregivers with greater role overload (more stress) had more 

patients with greater anemia and reported more AI.  

Bivariate associations between role overload (represented by stress) and secondary role 

strain stressors (represented by caregiver unemployment and do more) and secondary stressor 

intrapsychic strains (caregiver competence represented by caregiver experience as a health care 

professional or previous caregiver) were not significant.  Bivariate associations between role 

overload (represented by stress) and secondary stressor role strains (family conflict and social 

strain) were significant. The significant association with family conflict (represented by strained) 

was p=0.000, gamma=0.733 for original data and all imputations. Caregiver social strain 

(represented by social life) was significantly associate with role overload (represented by stress) 

(p=0.000, gamma=0.686, 0.701, 0.646, 0.693, 0.664, and 0.655 for original and imputation 1-5 

data, respectively).  

Bivariate associations between role overload (represented by stress) and secondary 

stressor intrapsychic strains (uncertainty) was significant (original data: p=0.011, gamma=0.396; 

imputation 1: p=0.014, gamma=0.375; imputation 2, 4, and 5: p=0.018, gamma=0.360; 

imputation 3: p=0.041, gamma=0.314). Role overload (represented by stress) was also 
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significantly associated with the secondary stressor intrapsychic strains of caregiver loss of self 

(represented by personal time, privacy, and control). Stress was significantly associated with 

personal time (p=0.000, gamma=0.762 for original and imputation 1-5 data); privacy (p=0.000, 

gamma=0.727, 0.681, 0.732, 0.732, 0.732, 0.681 for original and imputation data 1-5, 

respectively); and control (p=0.000, gamma=0.001, -0.031, -0.005, 0.000, -0.006, and -0.006 for 

original and imputation data 1-5, respectively). 

The secondary stressor role strains of family conflict (represented by strain and do more) 

and caregiver social strain (represented by social) were not significantly associated with the IV, 

but were associated with the DV as follows: strain (original data and imputations 1-5: p=0.000, 

gamma=0.624, and 0.603, respectively); do more (imputation 2: p=0.048, gamma=0.300); and 

social (original data and imputations 1-5: p=0.000, gamma=0.816, 0.812, 0.775, 0.807, 0.781, 

and 0.774, respectively). 

Secondary stressor intrapsychic strains of caregiver loss of self (represented by personal 

time, privacy and control) were not significantly associated with the IV (anemia status) but they 

were associated with the DV (AI) (personal time (original data and imputations 1-5: p=0.000, 

gamma=0.745, and 0.734, respectively)); privacy (original data and imputations 1-5: p=0.000, 

gamma=0.806, 0.767, 0.817, 0.812, 0.812, and 0.767, respectively); control (original data and 

imputations 1-5: p=0.000, gamma=0.767, 0.778, 0.785, 0.778, 0.778, and 0.778, respectively). 

The bivariate relationship between caregiver competence (represented by experience as a 

health professional) and patient’s anemia status (IV) and AI (DV) was not statistically 

significant. The bivariate relationships between caregiver competence (represented by previous 

caregiver experience) with patient’s anemia status (IV) and AI (DV) were statistically significant 

for imputation 2-5 data (with IV: p=0.000, no gamma value for original and imputations 1-5; 
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with DV: p=0.000, no gamma value for imputations 3-5).  The bivariate relationship between 

caregiver competence (represented by uncertainty) with the caregiver’s AI (DV) was also 

significant (original data: p=0.20, gamma=0.357; imputation 2: p=0.025, gamma=0.282; 

imputation 3: p=0.038, gamma=0.314; imputation 4: p=0.038, gamma=0.314; and imputation 5: 

p=0.017, gamma=0.358) 

Conditional Relationship Analysis 

Bivariate analyses of patient gender with patient’s anemia status (IV) and AI (DV) 

demonstrated no statistical significance. Caregiver gender was significantly associated with the 

patient’s anemia status (IV) in the original data and all imputation data (original data: p=0.004, 

gamma=0.426; imputation1: p=0.000, no gamma value; imputation 2: p=0.002, gamma=0.442; 

imputation 3: p=0.003, gamma=0.427; imputation 4: p=0.000, no gamma value; imputation 5: 

p=0.002, gamma=0.442). Caregiver gender was also significantly associated with the caregiver’s 

AI (DV) (imputation 1: p=0.000, no gamma value). 

Patient age, caregiver age, having a spousal relationship, providing care for more than 

one patient, and caregiver educational status were not significantly associated with caregiver AI 

(DV).  

Patient cancer diagnosis was not significantly associated with patient’s anemia status (IV) 

or AI (DV). 

The country in which the caregiver lives was statistically associated with AI (DV), but 

not anemia status (IV) (original data and imputation 1-5: p=0.006, gamma=-0.477, -0.470; -

0.483, -0.470, -0.470, and -0.470, respectively). 
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The patient living with the caregiver was statistically associated with AI (DV), but not 

anemia status (IV) (original data and imputation 1-5: p=0.028, gamma=0.360, 0.357, 0.392, 

0.357, 0.357, and 0.357, respectively). 

Caregiver perceived health status was statistically associated with AI (DV), but not 

anemia status (IV) (original data: p=0.001, gamma=0.544; imputation 1-5: p=0.002, 

gamma=0.523).  

Educational status of patient was statistically associated with AI (DV), but not anemia 

status (IV) (original data: p=0.023, gamma=0.366; imputation 1 and 5: p=0.035, gamma=0.340; 

imputation 2-4: p=0.027, gamma=0.355). 
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Bivariate Analyses with Significant Associations (p< 0.05) 

 IV 

(Patient 

Degree 

Anemia) 

DV 

(Caregiver 

AI) 

Other 

Focal 
None    

Exclusionary 
None    

Inclusionary 
Mediating TF 

Patient fatigue level (FACT-F)  x  

Patient experience fatigue/loss of energy x   

Primary stressors (objective) 

Caregiver assistance time with ADLs & 

IADLs 

 x x (caregiver role 

overload: stress) 

ADL dependency  x x (caregiver role 

overload: stress) 

Primary stressors (subjective) 

Caregiver role overload: stress  x x (caregiver family 

conflict: strained; 

social strain; loss of 

self: personal time, 

privacy, control;  

competence: 

uncertainty) 

Secondary stressors (role strains) 

Family conflict domain  x  

 Family conflict: strain  x  

 Family conflict: do more  x  

 Family conflict: anger  x  

Social strain domain    

 Caregiver social strain: social  x  

Secondary stressors (intrapsychic strains) 

Social strain domain  x  

 Caregiver loss of self: personal time  x  

 Caregiver loss of self: privacy  x  

 Caregiver loss of self: control  x  

Caregiver competence: uncertainty  x  

Caregiver competence: previous caregiver 

experience  

x x  

Conditional 
Caregiver gender x x  
Country caregiver lives in  x  
Patient lives with caregiver  x  
Caregiver perceived health deterioration  x  
Patient Education  x  
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Bivariate Analyses Manuscript 3: Time assisting with ADLs and IADLs 

Chi square tables and gamma values were only computed on the original data and each of 

the five imputations. No chi square tables or gamma values were available for the pooled data. 

The bivariate relationships were considered statistically significant if the original data or any of 

the five imputation data chi-square p values was <0.05.  

Focal Relationship 

Bivariate associations between the patient’s anemia status (IV) and the caregiver’s time 

assisting with ADLs and IADLs (DV) were not significant, but some of the imputations 

approached statistical significance. The trends in the chi-square tables followed hypothesized 

relationship such that more anemic patients had caregivers who reported assisting with ADLs 

and IADLs for a greater amount of time. 

Exclusionary Analysis 

Analysis of bivariate associations between the patient having an existing comorbidity 

(CF) with patient’s anemia status (IV) and time assisting with ADLs and IADLs (DV) 

demonstrated non significance. The trend in the chi-square tables followed hypothesized 

relationships such that patients with an existing comorbidity presented with greater anemia and 

their caregivers reported more time assisting with ADLs and IADLs. 

Patient history of recent surgery in the past 30 days (CF) bivariate associations with 

patient’s anemia status (IV) and time assisting with ADLs and IADLs (DV) were not significant 

and the trend in the chi-square tables were not evaluated with only one patient reporting surgery 

in the past 30 days. 
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Patient history of recent radiation in the past 30 days (CF) bivariate associations with 

patient’s anemia status (IV) and the time spent providing assistance with ADLs and IADLs (DV) 

were not significant. The trend in the chi-square tables were not assessed as there were only five 

patients who reported radiation in the past 30 days. 

Patient’s ECOG status (CF) bivariate associations with patient’s anemia status (IV) and 

the time spent providing assistance with ADLs and IADLs (DV) were not significant. The trend 

in the chi-square tables followed hypothesized relationships such that patients with more 

physical mobility issues/greater ECOG scores presented with greater anemia and their caregivers 

reported more time spent providing assistance with ADLs and IADLs. 

Inclusionary Analysis 

Patient fatigue level (FACT-F score) was not significantly associated with patient’s 

anemia status (IV) or the time spent providing assistance with ADLs and IADLs (DV). The trend 

in the chi-square tables followed hypothesized relationships such that patients with greater 

fatigue presented with greater anemia and their caregivers reported more time spent providing 

assistance with ADLs and IADLs. 

The patient’s experience of anemia symptoms with patient’s anemia status (IV) and 

caregiver time spent providing assistance with ADLs and IADLs (DV) were not significant. The 

trend in the chi-square tables followed hypothesized relationships such that patients with 

experience of anemia symptoms presented with greater anemia and their caregivers reported 

more the time spent providing assistance with ADLs and IADLs. Cross-tabs run of the 

experience of a particular symptom (fatigue/loss of energy) with patient’s anemia status were 

also not significant. 
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Bivariate associations between patient’s QOL in terms of SF12v2 PCS and MCS scores 

with patient’s anemia status (IV) were not significant. The relationship between the SF12v2 

MCS was also not statistically associated with time spent providing assistance with ADLs and 

IADLs (DV), but the PCS was significantly associated with the DV (original and imputations 2, 

4, and 5: p=0.001, gamma=-0.503, -0.454, -0.454, and -0.450, respectively; imputation1: 

p=0.002, gamma=-0.454; imputation 3: p=0.004, gamma=-0.412). The trend in the chi-square 

tables followed hypothesized relationships such that patients with lower physical and mental 

QOL (SF12v2 PCS and MCS) presented with greater anemia and their caregivers reported more 

time spent providing assistance with ADLs and IADLs. 

Patient dependency on caregivers for assistance with more ADLs was not significantly 

associated with the patient’s anemia status (IV), but was statistically associated with the 

caregiver’s time spent providing assistance with ADLs and IADLs (DV) (original data and 

imputations 1-5: p=0.000, gamma=0.631, 0.695, 0.679, 0.682, 0.679, and 0.653, respectively). 

The trend in the chi-square tables followed hypothesized relationships such that patients with 

greater dependency on caregivers for assistance with ADLs presented with greater anemia and 

their caregivers reported more time spent providing assistance with ADLs and IADLs.  ADL 

dependency was also significantly associated with caregiver competence represented by 

(represented by experience as a health care professional) (imputations 1-5: p=0.030, gamma=-

0.668). ADL dependency was not significantly associated with caregiver competence 

(represented by previous caregiver experience or feeling uncertain) or caregiver unemployment. 

The bivariate relationship between caregiver competence (represented by previous 

experience as a caregiver) and patient’s anemia status (IV) and the time spent providing 

assistance with ADLs and IADLs (DV) were statistically significant (imputations 2-5: p=0.000, 
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no gamma value). The bivariate relationships between caregiver competence (represented by 

uncertainty and experience as a health professional) with the caregiver’s time spent providing 

assistance with ADLs and IADLs were not significant. 

Conditional Relationship Analysis 

Bivariate analyses of patient gender with patient’s anemia status (IV) demonstrated no 

statistical significance. Caregiver gender was significantly associated with the patient’s anemia 

status (IV) in the original data and all imputation data (original data: p=0.004, gamma=0.426; 

imputation1: p=0.000, no gamma value; imputation 2: p=0.002, gamma=0.442; imputation 3: 

p=0.003, gamma=0.427; imputation 4: p=0.000, no gamma value; imputation 5: p=0.002, 

gamma=0.442). Patient and caregiver gender were also significantly associated with the 

caregiver’s time spent providing assistance with ADLs and IADLs (DV) (Patient gender – 

original data: p=0.017, gamma=-0.423; imputation 1: p=0.005, gamma=-0.470; imputations 2 

and 4: p=0.006, gamma=-0.458; imputation 3: p=0.004, gamma=-0.481; imputation 5: p=0.011, 

gamma=-0.428) (Caregiver gender – imputations 1 and 4: p=0.000, no gamma value). 

Patient age was statistically associated with the time spent providing assistance with 

ADLs and IADLs (DV) (original data: p = 0.042, gamma=0.309). The crosstab relationship was 

as expected with older patients requiring more caregiver time with assistance with ADLs and 

IADLs. 

The patient living with the caregiver was statistically associated with the time spent 

providing assistance with ADLs and IADLs (DV) (original data: p=0.014, gamma=0.419; 

imputation 1, 2, and 4: p=0.028, gamma=0.354; imputation 3: p=0.036, gamma=0.340; and 

imputation 5: p=0.045, gamma=0.326). In the crosstabs, caregivers who live with the patients 

reported more time providing assistance with ADLs and IADLS 
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The caregiver’s education was statistically associated with the time spent providing 

assistance with ADLs and IADLs (DV) (imputation 3: p=0.040, gamma=-0.298). The crosstabs 

showed less time spent providing assistance among those with more than a high school 

education. 

Patient cancer diagnosis was significantly associated with caregiver time spent providing 

assistance with ADLs and IADLs (DV) in the original data and imputations 1, 2, and 4 (original 

data: p=0.029, gamma=0.077; imputation 1: p=0.045, gamma=0.095; imputations 2 and 4: 

p=0.025, gamma=0.105). 

The country in which the caregiver lives, caregiver age, having a spousal relationship, 

providing care for more than one patient, and caregiver perceived health deterioration were not 

significantly associated with caregiver time spent providing assistance with ADLs and IADLs 

(DV).  
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Bivariate Analyses with Significant Associations (p< 0.05) 

 IV 

(Patient 

Degree 

Anemia) 

DV 

(Caregiver 

Time) 

Other 

Focal 
None    

Exclusionary 
None    

Inclusionary 
Mediating TF 

Patient physical QOL (PCS)  x  

Primary stressors (objective) 

ADL dependency  x x (Caregiver 

competence: 

healthcare 

professional) 

Primary stressors (subjective) 

None    

Secondary stressors (role strains) 

None    

Secondary stressors (intrapsychic strains) 

Caregiver competence: previous caregiver 

experience  

x x  

Conditional 
Caregiver gender x x  

Patient gender  x  

Patient age  x  

Patient cancer diagnosis  x  

Caregiver lives with patient  x  

Caregiver education  x  
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Interaction Analyses for Manuscript 1 – Subjective Burden 

Summary of Gammas and Relationship between Caregiver Subjective Burden and 

Patient Anemia Status by Caregiver Gender 

 Patient Anemia Status Gamma 1st Order 

Partial Gamma  Hb≤10.9 g/dL Hb≥11.0 g/dL 

Zero Order 43.1% 43.1% 0.005 0.004 

Male Caregiver 43.8% 42.9% -0.018 

Female 

Caregiver 

43.2% 44.2% 0.020 

 

The percentage differences between the male and female caregivers in greater subjective 

burden suggests there may be a potential interaction effect. The figure below offers a graphical 

representation of the relationship between expereincing higher subjective caregiver burden and 

caregiver gender. The original relationship is represented by the slope of the zero-order 

percentage differences. The intersection of the slopes further supports the idea that there may be 

an interaction effect at work. 

 

In order to further test for a potential interaction effect, a log linear analysis was run. The 

k-3 likelihood chi-square was not significant (p=0.908). This lack of significance suggests that 
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Figure. Relationship Between  Subjective Caregiver Burden 
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the interaction effect was not present or was not significant. The zero-order gamma and first-

order partial gamma from the table (previous page) were also very similar in value. Additionally, 

the partial chi-square of the relationship between the IV (patient anemia status) and DV 

(caregiver subjective burden) controlling on caregiver gender was not significant.The non 

significance of the original relationship between the IV and the DV stayed the same suggesting 

that an interaction effect between caregiver gender and subjective burden may not be present. 

The male caregivers seem to follow the expected relationship with providing care for more 

anemic patiens resulting in reports og greater subjective burden, but female caregivers 

demonstrate an opposite relationship for no understood reason. The interaction term was run in 

one of the regression models despite the non-significance of the interaction term in order to 

further confirm findings. 

The results from the various interaction analyses were contradictory. Graphing the 

percentage of female and male caregivers expressing high subjective burden (ZBI score) by 

patient anemia status (Hb) suggested an interaction effect with gender modifying the relationship 

between the IV and DV with clear intersection of gender lines (Figure, previous page). However, 

the interaction was not significant in either the log linear analysis or regression analyses. The 

addition of the interaction variable did not greatly change the fit of the model (F value) and 

caused an additional variable to become significant in the model, so the interaction variable was 

left in the model. The study only enrolled anemic patients with Hb < 12.0 g/dL. The limited 

range of values for the anemia status may have made it difficult to discern the nature of 

interaction relationships. Inclusion of a population of non-anemic cancer patients may have 

allowed for a clearer understanding of relationships between variables. 
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Interaction Analyses for Manuscript 2 – WI and AI 

Possible interaction effects may alter the relationship between the IV and the DV. 

Interaction effects were assessed for any IVs that were significant with either the IV or the DV. 

WI Interaction Analyses 

The only potential interaction effect in the relationship between caregiver WI and patient 

anemia status that showed potential significance was that of caregiver gender x patient anemia 

status, which is detailed in the following section (Table below and figure next page).  

Table. Summary of Gammas and Relationship between Caregiver WI and Patient 

Anemia Status by Caregiver Gender 

 Patient Anemia Status Gamma 1st Order Partial 

Gamma  Hb≤10.9 g/dL Hb≥11.0 g/dL 

Zero Order 52.5% 68.2% 0.319 0.327 

Male Caregiver 40.0% 80.0% 0.714 

Female 

Caregiver 

73.3% 58.3% -0.325 

The percentage differences between the male and female caregivers with greater WI 

suggests there may be a potential interaction effect. Figure on next page offers a graphical 

representation of the relationship between expereincing higher WI and caregiver gender. The 

original relationship is represented by the slope of the zero-order percentage differences. The 

intersection of the slopes further supports the idea that there may be an interaction effect at work. 
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In order to further test for a potential interaction effect, a log linear analysis was run. The 

k-3 likelihood chi-square was significant (p=0.035). This significance suggests that the 

interaction effect was present. The zero-order gamma and first-order partial gamma from Table 

(page 292) were also very similar in value. However, the partial chi-square of the relationship 

between the IV (patient anemia status) and DV (caregiver WI) controlling on caregiver gender 

was not significant (p=0.300). Since the significance of the original relationship between the IV 

and the DV changed to not significant in the partial associations, an interaction effect with an 

explanatory mechanism between caregiver gender and caregiver WI may have been present. The 

moderation of gender may explain the relationship between patient anemia status and caregiver 

WI/ how much a caregiver was impaired at work was dependent on his or her gender. While 

females followed the expected relationship with greater WI with care of more anemic patients, 

males were opposite in their relationship for reasons not entirely understood. Perhaps male 

caregiver cared for the patient when not as anemic/not needing as much care and then when the 

patient required more care he turned to other family members or outside help and returned to 
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work. The interaction term variable was included in some models of the regression analyses to 

further verify results. 

The results from the various interaction analyses suggested that an interaction effect was 

present. Graphing the percentage of female and male caregivers expressing high WI by patient 

anemia status (Hb) suggested an interaction effect with gender modifying the relationship 

between the IV and DV with clear intersection of gender lines (Figure, page 293). The presence 

of this interaction effect was further supported by the significant finding in the log linear 

analysis. The interaction term was not significant in the regression analyses. Due to the previous 

findings of significance the interaction term was left in. The study only enrolled anemic patients 

with Hb < 12.0 g/dL. The limited range of values for the anemia status may have made it 

difficult to discern the nature of interaction relationships. Inclusion of a population of non-

anemic cancer patients may have allowed for a clearer understanding of relationships between 

variables. Interaction terms were not assessed for AI as none of the preliminary tests suggested 

an interaction. 

AI Interaction Analyses 

No potential interaction effect demonstrated a potential significance in the relationship 

between the IV (anemia status) and the DV (AI). 

 

Interaction Analyses for Manuscript 3 – Time Assisting with ADLs and IADLs 

No potential interaction effect demonstrated a potential significance in the relationship 

between the IV (anemia status) and the DV (time assisting with ADLs and IADLs). 

 



  

295 

 

Linear Regression Analyses for Manuscript 1 – Subjective Burden 

Multiple linear regression was run to predict greater caregiver subjective burden from 

selected caregiver and patient characteristics. Several different regression models were run in 

order to select the model with the most significance and best fit: 1) regression model which 

includes variables from the exclusionary and inclusionary approach as well as a few variables 

indicated important by the published literature, 2) regression model with only variables with a 

significant bivariate association with the DV, 3) previous regression Model 2 plus potential 

interaction term and focal IV; and 4) stratified regression model to illustrate potential conditional 

relationship (Table on next page).  

While Model 3 has a lower significant F value range than Model 2, the R2 of Model 3 was 

slightly higher and the model contains more statistically significant variables. Thus, Model 3 was 

chosen as the best model to interpret the data. The variables in Model 3 significantly predicted 

greater subjective caregiver burden, range of F(13, 135) = 3.304-4.454, p<0.0001, range of R2= 

0.237-0.256. Two of the nine variables included in Model 3 added significantly to the prediction: 

providing care to more than the patient and caregiver AI. If a caregiver provides care for more 

than the patient, then the caregiver subjective burden (ZBI score) increases by 2.740 points 

(holding all other IVs constant). Increasing the caregiver’s AI by one, increases the caregiver 

subjective burden (ZBI score) by 0.094 points (holding all other IVs constant) (Model 3 on table 

on next page). 
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Table. Linear Regression: Subjective Caregiver Burden by Patient & Caregiver Characteristics 

 Model 1: 

Exclusionary 

/Inclusionary 

Model 2: TFs 

w/association 

w/DV p<0.05 

Model 3: 

Interaction + 

Model 2 

Model 4: Stratified Model –

Caregiver Gender 

Characteristic n=182 n=182 n=182 Male (n=89) Female (n=93) 

b (SE) b (SE) b (SE) b (SE) b (SE) 

IV: Pt anemia     
(0=≤10.9,1=≥11.0) 

0.672 (1.049)  -0.014 (1.527) 0.502 (1.025) -0.014 (1.527) 

CFs: 

Pt ECOG        

(0=0, 1=≥1) 

0.782 (1.138)     

Mediating TFs: 

Pt FACT-F 0.000 (0.049) -0.013 (0.047) -0.010 (0.047) -0.011 (0.047) -0.010 (0.047) 

Pt fatigue/ 

energy loss    
(0=no, 1=yes) 

1.039 (1.462)     

Pt SF-12v2 PCS 0.077 (0.060) 0.060 (0.057) 0.061 (0.057) 0.060 (0.057) 0.061 (0.057) 

Moderating TFs: 

Cg gender 
(0=male,1=female) 

-1.265 (1.165) -1.434 (1.075) -1.972 (1.411) -1.577 (1.117) -1.972 (1.411) 

Pt cancer 
Reference = breast 

     

Colorectal 0.894 (1.386) 0.752 (1.354) 0.853 (1.374) 0.844 (1.370) 0.853 (1.374) 

Lung 1.007 (1.362) 0.935 (1.313) 1.158 (1.359) 1.058 (1.341) 1.158 (1.359) 

Gynecological -2.555 (1.420) -2.527 (1.397) -2.499 (1.406) -2.486 (1.402) -2.499 (1.406) 

Country  (0=U.S., 

1=Europe) 

0.326 (1.207) 0.047 (1.127) 0.028 (1.136) 0.006 (1.132) 0.028 (1.136) 

Provide care > pt 
(0=no, 1=yes) 

2.169 (1.799) 2.666 (1.382) 2.740 (1.401)* 2.656 (1.385) 2.740 (1.401)* 

Spouse          
(0=no, 1=yes) 

0.442 (2.517)     

Other TFs: 

ADL+IADL time 0.015 (0.042)     

ADL dependency 
(0= ≤1, 1=  ≥2) 

1.147 (1.065) 1.295 (1.030) 1.317 (1.037) 1.288(1.033) 1.317 (1.037) 

Cg AI 0.093 

(0.020)*** 

0.095 

(0.019)*** 

0.094 

(0.019)*** 

0.095 

(0.019)*** 

0.094 

(0.019)*** 

Cg experience     
(0=no, 1=yes) 

1.823 (1.076) 1.875 (1.056) 1.909 (1.063) 1.913 (1.061) 1.909 (1.063) 

Cg gender x pt 

anemia 

  0.953 (2.080)  0.953 (2.080) 

Constant 1.798 (3.750) 4.813 (2.607) 4.594 (2.664) 4.575 (2.658) 4.594 (2.664) 

Model (Pooled data does not provide these statistics, so range given for original data & imputed data) 

F 2.865-3.640*** 3.947-5.275*** 3.304-4.454*** 3.605-

4.842*** 

3.304-4.454*** 

df 16 11 13 12 13 

R2 0.241-0.261 0.235-0.254 0.237-0.256 0.236-0.256 0.237-0.256 

* p<0.05,**p<.01, ***p<.001; Pt=patient, Cg=caregiver 
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Linear Regression Analyses for Manuscript 2 – WI and AI 

WI Regression Results. While Model 3 had a lower significant F value range than Model 

2, Model 3 had a higher r2 value range and retained the interaction term previously suggested as 

significant in the interaction analyses. The variables in Model 3 statistically significantly 

predicted greater caregiver WI, range of F(14, 53) = 6.777-7.717, p<0.001, range of R2= 0.649-

0.673. Two of the 14 variables included in Model 3 added significantly to the prediction of 

caregiver WI: caregiver role overload represented by a positive response to “Do you feel stressed 

between caring for your relative and trying to meet responsibilities for your family or work?” 

and by caregiver AI score. Caregivers who felt stressed caring for a relative while meeting 

family and work responsibilities, had an increase in WI of 15.729 percentage points (holding all 

other IVs constant) (Table next page, Model 3). Also, for every percentage point of AI expressed 

by a caregiver, the WI increased by 0.766 percentage points (holding all other IVs constant) 

(Table next page, Model 3).  
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Table. Linear Regression of Caregiver WI by Patient & Caregiver Characteristics 

 Model 1: 

Exclusionary/  

Inclusionary 

Model 2: TFs 

w/association 

w/DV p<0.05 

Model 3: 

Interaction + 

Model 2 

Model 4: Stratified Model –

Caregiver Gender 

Characteristic n=68 n=68 n=68 Male (n=38) Female (n=30) 

b (SE) b (SE) b (SE) b (SE) b (SE) 

IV: Pt anemia 

(0=≤10.9;1=≥11.0) 

-1.353 (6.545)  4.164 (7.801) 0.096 (5.979) 4.164 (7.801) 

Mediating TFs: 

Pt fatigue/loss of energy 

(0=no, 1=yes) 

-0.726 (9.228)     

Moderating TFs: 

Cg gender  

(0=male, 1=female) 

-0.948 (7.649)  3.721 (8.474) -0.636 (6.694) 3.721 (8.474) 

Pt gender (0=male, 

1=female) 

0.905 (9.863) 4.305 (7.316) 4.166 (8.571) 3.951 (8.564) 4.166 (8.571) 

Pt age (0=<65, 1=≥65) 9.218 (5.956) 9.235 (5.328) 10.160 (5.703) 9.355 (5.595) 10.160 (5.703) 

Pt cancer (Ref=Breast)      

Colorectal -2.400 (8.406) 0.348 (7.363) -0.385 (7.658) 0.327 (7.578) -0.385 (7.658) 

Lung 9.418 (8.221) 10.501 (7.369) 8.671 (7.868) 10.402 (7.584) 8.671 (7.868) 

Gynecological -5.677 (9.054) -5.672 (8.093) -5.893 (8.329) -5.682 (8.304) -5.893 (8.329) 

Other TFs: 

ADL+IADL time -0.162 (0.208)     

ADL dependency          

(0=≤1, 1=≥2) 

4.284 (6.697)     

Cg stress (0=no, 1=yes) 17.698 

(7.955)* 

17.104 

(6.571)* 

15.729 (6.999)* 17.050 

(6.773)* 

15.729 

(6.999)* 

Cg AI 0.754 

(0.140)*** 

0.773 

(0.129)*** 

0.766 

(0.134)*** 

0.776 

(0.132)*** 

0.766 

(0.134)*** 

Cg strain (0=no, 1=yes) -1.468 (6.598)     

Cg do more (0=no,1=yes) -1.702 (6.293)     

Cg social strain         

(0=no, 1=yes) 

5.274 (7.324)     

Cg personal time      

(0=no, 1=yes) 

-6.219 (6.612) -5.875 (5.965) -4.791 (6.390) -5.828 (6.212) -4.791 (6.390) 

Cg loss privacy        

(0=no, 1=yes) 

6.221 (7.957) 7.252 (6.873) 6.519 (7.332) 7.046 (7.263) 6.519 (7.332) 

Cg loss control         

(0=no, 1=yes) 

-5.774 (7.807) -2.637 (6.134) -1.448 (6.469) -2.698 (6.270) -1.448 (6.469) 

Cg feel uncertain     (0=no, 

1=yes) 

3.736 (6.477)     

Past cg experience   (0=no, 

1=yes) 

6.249 (6.813) 8.309 (6.052) 6.692 (6.593) 8.318 (6.236) 6.692 (6.593) 

Cg gender x pt anemia   -9.795 (12.078)  -9.795 (12.078) 

Constant -5.160 (16.746) -10.185 

(10.444) 

-10.075 

(12.449) 

-9.662 (12.437) -10.075 

(12.449) 

Model (Pooled data does not provide these statistics, so range given for original data & imputed data) 

F 4.329-4.990*** 8.932-

10.040*** 

6.777-7.717*** 7.306-8.327*** 6.777-

7.717*** 

df 20 11 14 13 14 

R2 0.659-0.712 0.643-0.667 0.649-0.673 0.644-0.669 0.649-0.673 

* p<0.05,**p<.01, ***p<.001; Pt=patient, Cg=caregiver; Ref=reference 
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Table continued. Regression of Caregiver WI by Patient & Caregiver Characteristics 

 Model 5: Model 3 Using Domains 

Characteristic n=68 

b (SE) 

IV: Pt anemia (0=≤10.9;1=≥11.0) 10.753 (9.930) 

Mediating TF 

none  

Moderating TF 

Cg gender (0=male, 1=female) 10.675 (10.954) 

Pt gender (0=male, 1=female) -1.96 (11.021) 

Pt age (0=<65, 1=≥65) 11.026 (7.459) 

Pt cancer  (Reference = Breast)  

Colorectal -1.421 (10.313) 

Lung 16.156 (10.125) 

Gynecological -6.171 (11.263) 

Other TF 

Cg role overload domain (0=no, 1=yes) 15.727 (10.956) 

Cg loss of self domain (0=no, 1=yes) 17.401 (7.850)* 

Past Cg experience (0=no, 1=yes) 2.719 (8.881) 

Cg gender x pt anemia -25.155 (15.414) 

Constant -6.154 (17.804) 

Model (Pooled data does not provide these statistics, so range given for original data & imputed data) 

F 2.357-2.751** 

df 11 

R2 0.316-0.380 

* p<0.05,**p<.01, ***p<.001; Pt=patient, Cg=caregiver 

AI Regression Results. Model 2 had a slightly higher significant F value range than 

Model 1 and a similar R2 value with Model 1. The variables in Model 2 statistically significantly 

predicted greater caregiver AI, range of F(18, 162) = 4.114-4.561, p<0.001, range of R2= 0.314-

0.375. Only one of the 18 variables included in Model 2 added significantly to the prediction of 

caregiver AI: caregiver loss of self (represented by a positive response to the question “Do you 

feel that you don’t have as much privacy as you would like because of your relative?”). If a 

caregiver felt that he/she did not have as much privacy as desired, then the caregiver AI 

increased by 19.027 percentage points (holding all other IVs constant) (Table next page, Model 

2).  
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Table. Linear Regression of Caregiver AI by Patient & Caregiver Characteristics 

 Model 1: 

Exclusionary/  

Inclusionary 

Model 2: TFs 

w/association 

w/DV p<0.05 

Model 3: Model 

2 using Domains  

Characteristic n=182 n=182 n=182 

b (SE) b (SE) b (SE) 

IV: Pt anemia (0=≤10.9; 1=≥11.0) 0.889 (3.920)   

Mediating TFs: 

Pt fatigue (FACT-F) -0.026 (0.174) -0.031 (0.173) 0.016 (0.173) 

Moderating TFs: 

Cg gender (0=male, 1=female) -4.621 (4.210) -4.421 (4.101) -0.741 (4.196) 

Country (0=U.S., 1=Europe) -8.544 (4.904) -8.537 (4.890) -4.524 (4.636) 

Cg living with pt (0=no, 1=yes) -1.235 (4.918) -1.258 (4.904) -0.688 (4.879) 

Cg perceived health deterioration        
(0=no, 1=yes) 

-1.325 (4.835) -1.272 (4.816) 3.446 (4.608) 

Pt education                                     
(0=≤high school, 1=> high school) 

-0.383 (3.971) -0.459 (3.946) -2.979 (3.976) 

Other TFs: 

ADL+IADL time 0.118 (0.155) 0.116 (0.154) 0.165 (0.153) 

ADL dependency (0= ≤1, 1=  ≥2) 7.762 (4.215) 7.751 (4.203) 7.597 (4.253) 

Cg stress (0=no, 1=yes) 6.793 (4.793) 6.817 (4.777) 4.502 (4.883) 

Cg family conflict domain (0=no, 1=yes)   3.300 (4.825) 

Cg strain (0=no, 1=yes) 7.122 (4.492) 7.074 (4.778)  

Cg do more (0=no, 1=yes) -7.828 (4.515) -7.841 (4.502)  

Cg anger (0=no, 1=yes) 1.653 (4.133) 1.596 (4.117)  

Cg social strain domain (0=no, 1=yes)   3.344 (4.484) 

Cg social strain (0=no, 1=yes) -0.214 (5.063) -0.156 (5.045)  

Cg loss of self domain (0=no, 1=yes)   18.920 (5.037)*** 

Cg no personal time (0=no, 1=yes) 4.206 (4.770) 4.225 (4.775)  

Cg no privacy (0=no, 1=yes) 18.916 (5.324)*** 19.027 (5.287)***  

Cg lost control (0=no, 1=yes) 7.786 (5.094) 7.616 (5.026)  

Cg uncertain (0=no, 1=yes) -3.120 (4.135) -2.981 (4.081) -2.987 (4.070) 

Cg experience (0=no, 1=yes) 0.069 (4.019) -0.004 (3.996) -3.329 (4.105) 

Constant 13.433 (8.780) 13.850 (8.595) 5.760 (8.619) 

Model (Pooled data does not provide these statistics, so range given for original data & imputed data) 

F 3.885-4.295*** 4.114-4.561*** 4.626-5.262*** 

df 19 18 14 

R2 0.314-0.376 0.314-0.375 0.275-3.55 

* p<0.05,**p<.01, ***p<.001; Pt=patient, Cg=caregiver   
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Linear Regression Analyses for Manuscript 3 – Time Assisting with ADLs and IADLs 

The distribution of caregiver times spent assisting with ADLs and IADLs suggested 

recoding from a continuous into a dichotomous variable was appropriate. Logistic regression 

analyses are normally appropriate for a dichotomous DV. However, the pooled imputed data 

does not compute for logistic regression analyses of this data because the model variables varied 

by imputation. Multiple linear regression models were run to predict caregiver time spent 

assisting with ADLs and IADLs (continuous format) from selected caregiver and patient 

characteristics instead. Two different regression models were run in order to select the model 

with the most significance and best fit: 1) regression model which includes variables from the 

exclusionary and inclusionary approach as well as a few variables indicated important by the 

published literature and 2) regression model with only variables with a significant bivariate 

association with the IV, DV, or adjacent and linked variable in the conceptual model (Table next 

page).   

Model 2 has a slightly higher significant F value range and similar R2 range compared to 

Model 1. The variables in Model 2 statistically significantly predicted caregiver assistance with 

ADLs and IADLs, range of F(11, 169) = 2.201-2.560, p<0.01, range of R2= 0.126-0.143. Two of 

the 11 variables included in Model 2 added significantly to the prediction of caregiver time spent 

providing assistance with ADLs and IADLs: patient physical QOL (SF-12v2 PCS) and 

dependency on caregivers for help with more ADLs. As the patient’s PCS score increases by 1, 

then the caregiver time spent on assistance with ADLs and IADLs decreases by 0.245 (holding 

all other IVs constant). Caregivers of those patients requiring help with two or more ADLs also 

experienced an increase of 5.183 hours in caregiver time assisting with ADLs and IADLs 

(holding all other IVs constant) (Table next page, Model 2). 
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Table 24. Regression of Caregiver Time by Patient & Caregiver Characteristics 

 Model 1: Exclusionary/  

Inclusionary 

Model 2: TFs w/sig. assoc. 

w/DV 

Characteristic n=182 n=182 

b (SE) b (SE) 

IV: Patient anemia  

(0=≤10.9; 1=≥11.0) -0.452 (2.145) 
 

Mediating TFs: 

Patient Physical QOL (PCS) -0.246 (0.110)* -0.254 (0.109)* 

Moderating TFs: 

Caregiver gender            

(0=male, 1=female) 

-3.607 (2.889) -3.720 (2.764) 

Patient gender                

(0=male, 1=female) 

-5.136 (3.339) -5.063 (3.271) 

Patient age (0=≤64, 1=≥65) -0.095 (2.105) -0.080 (2.001) 

Patient cancer diagnosis 

(Reference category = breast) 

  

Colorectal 0.058 (2.945) 0.162 (2.880) 

Lung 2.497 (3.046) 2.652 (2.932) 

Gynecological 0.435 (2.868) 0.477 (2.836) 

Living with patient           

(0=no, 1=yes) 

-0.865 (2.807) -0.854 (2.743) 

Caregiver education (0=≤high 

school, 1=>high school 

-0.431 (1.980) -0.439 (1.945) 

Other TFs: 

ADL dependency (0=≤1, 1= 

≥2) 

5.192 (2.255)* 5.183 (2.169)* 

Caregiver experience   

(0=no, 1=yes) 

2.051 (2.271) 2.073 (2.164) 

Healthcare professional  

(0=no, 1=yes) 

-0.117 (4.935)  

Constant 24.992 (7.368)** 24.690 (7.152)** 

Model (Pooled data does not provide these statistics, so range given for original data & imputed data) 

F 1.854-2.148* 2.201-2.560** 

df 13 11 

R2 0.127-0.143 0.126-0.143 

* p<0.05,**p<.01, ***p<.001 
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Appendix M. Abbreviations in Proposal 

 

Abbreviation Definition 

AAA Area Agencies on Aging 

AARP American Association of Retired Persons 

ACTP Allocation for Third Person Benefits 

ADL Activity of Daily Living 

AGGIR Autonomie Gérontologique - Groupes Iso-Ressources 

AI Activity Impairment 

CAS Caregiver Activity Survey 

CES-D Centre for Epidemiologic Studies-Depression Scale 

CF Confounding Factor 

CI Confidence Interval 

CIA Chemotherapy-Induced Anemia 

CLASS Community Living Assistance Services and Supports 

CLIC Local Centers of Information and Co-ordination 

CNSA Caisse national de solidarite pour l’autonomie 

DHHS Department of Health and Human Services 

DV Dependent Variable 

ECOG European Cooperative Oncology Group 

EDC Electronic Data Capture 

EGFR Epidermal Growth Factor Receptor 

ESA Erythropoiesis Stimulating Agent 

FACT-An Functional Assessment of Cancer Therapy-Anemia 

FACT-F Functional Assessment of Cancer Therapy-Fatigue 

FRD Family Responsibilities Discrimination 

Hb Hemoglobin 

HRQoL Health-Related Quality of Life 

IADL Instrumental Activities of Daily Living 

INPS Instituto Nazionale Previdenza Sociale 

IRB Institutional Review Board 

ISEE Equivalent Economic Situation Indicator 

ISRC Internal Scientific Review Committee 

IV Independent Variable 

JCCC Jonsson Comprehensive Cancer Center 

MAR Missingness at Random 
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Abbreviation Definition 

MCMC Fully Conditional Specification 

MCS Mental Health Component Score 

MICE Multivariate Imputation by Chained Equations 

MID Minimum Important Difference 

MNAR Missingness Not at Random 

NAC National Alliance for Caregiving 

NCD National Coverage Decision 

NCI National Cancer Institute 

NFCSP National Family Caregiver Support Program 

OAA Older Americans Act 

PACE Program of All-Inclusive Care for the Elderly 

PCS Physical Health Component Score 

R2 Coefficient of Determination 

RBC Red Blood Cell 

RN Registered Nurse 

SD Standard Deviation 

SEM Social Ecological Model 

SF-12v2 Short Form 12-Item Health Survey Version 2 

SRMI Sequential Regression Multiple Imputation 

TF Test Factor 

UCLA University of California, Los Angeles 

U.S. United States 

WHO World Health Organization 

WI Work Impairment 

WPAI-SHP Work Productivity and Activity Impairment – Specific Health Problem 

ZBI Zarit Burden Instrument 
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