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Abstract

Objective: This study describes the most common cancer-related health information needs 

among rural cancer survivors and characteristics associated with reporting more information 

needs.

Methods: Rural breast, prostate, and colorectal cancer survivors, two to five years post-diagnosis, 

identified from an institutional cancer registry, completed a mailed/telephone-administered survey. 

Respondents were asked about 23 health information needs in eight domains (tests and treatment, 

side effects and symptoms, health promotion, fertility, interpersonal, occupational, emotional, and 

insurance). Poisson regression models were used to assess relationships between number of health 

information needs and demographic and cancer characteristics.

Results: Participants (n=170) reported an average of four health information needs, with the 

most common domains being: side effects and symptoms (58%), health promotion (54%), and 

tests and treatment (41%). Participants who were younger (compared to 5-year increase, rate ratio 

[RR]=1.11, 95% CI=1.02–1.21), ethnic minority (RR=1.89, 95% CI=1.17–3.06), less educated 

(RR=1.49, 95% CI=1.00–2.23), and financially stressed (RR=1.87, 95% CI=1.25–2.81) had a 

greater number of information needs.

Conclusions: Younger, ethnic minority, less educated, and financially strained rural survivors 

have the greatest need for informational support.

Practice Implications: The provision of health information for rural cancer survivors should 

consider type of cancer, treatments received, and sociocultural differences to tailor information 

provided.
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1. Introduction

Cancer survivors are living longer after diagnosis due to early detection and improved 

treatments [1]. However, survivors are at risk for poor health and well-being due to the long-

term and late effects of cancer and its treatment [1,2]. Many cancer survivors experience 

physical (e.g., fatigue, heart damage), psychosocial (e.g., emotional distress, fear of 

recurrence), and financial sequelae that persists or arise over time [1]. It is essential to fulfill 

survivors’ health-related information needs as this leads to increased patient engagement and 

activation [3], enhanced knowledge and satisfaction with care [4], less anxiety [5], 

adherence to care [6,7], involvement in health care decision-making [8,9], and better health 

outcomes [6–8,10]. In prior studies, cancer survivors who are younger or non-White, 

reported greater unmet health information need and/or greater difficulties obtaining cancer 

information [10–12].

Rural cancer survivors are a particularly vulnerable population that make up approximately 

21% of the cancer survivor population [1,13]. Compared to their urban counterparts, rural 

survivors experience poorer health outcomes [13] – including poorer self-reported health 

[13,14]; more non-cancer comorbidities [13]; greater anxiety and distress [13,15]; higher 

prevalence of negative health behaviors [14]; and higher mortality for several cancers [16–

18]. Cancer disparities are particularly pronounced within the Appalachian Region, a 

geographic area along the Appalachian Mountain range in the Eastern United States (US) 

that is home to approximately 25 million people [19], and is characterized by a large rural 

population, high poverty rates, and increased cancer burden [19–21]. Rural Appalachian 

residents have higher cancer incidence and lower 3- and 5-year cancer survival compared to 

their urban and non-Appalachian counterparts [20].

Rural residents tend to be older, poorer, and less educated than their urban counterparts [22–

25] and these factors are related to cancer knowledge [26,27]. Thus, having greater cancer-

related health information needs may be an obstacle to optimal post-treatment care for rural 

cancer survivors. Persons residing in rural areas may be under informed about cancer 

screening and follow-up care [28–31], have unmet cancer information [32,33], and may be 

unfamiliar with services provided by national cancer organizations [32]. Compared to urban 

survivors, rural cancer survivors are also more likely to report difficulty understanding 

cancer-related information [34].

Although studies have assessed cancer survivors’ health information needs across the cancer 

continuum [8,35,36], few studies have focused on survivors during the post-treatment period 

[10,37,38], and even less is known about rural cancer survivors post-treatment [35,39]. To 

address these gaps, the present study assessed health-related information needs among 

Appalachian rural cancer survivors treated for the three most prevalent cancers among US 

survivors (breast, prostate, and colorectal cancers) [1]. Further, identifying subgroups within 

this vulnerable population of survivors will guide the development of tailored education and 
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resources to empower survivors and will help guide health care professionals in patient-

centered communication and care.

2. Methods

2.1. Sample

We conducted a cross-sectional study with breast, prostate, and colorectal cancer survivors 

identified through the cancer registry of the Wake Forest Baptist Comprehensive Cancer 

Center (WFBCCC). The medical center is located in a county designated as Appalachian, 

and most of the recruited survivors also resided in Appalachian counties [19]. Survivors 

were included if they: 1) resided in a rural area – defined according to ZIP code-based rural-

urban commuting area (RUCA) codes as micropolitan, small town, or rural area with less 

than 30% commuting to an urban area [40], 2) were at least 40 years old and two to five 

years post-diagnosis (to ensure patients were at least 1 year post-treatment), and 3) received 

treatment at WFBCCC. We focused on cancer survivors age 40 and older as adolescent and 

young adult cancer survivors (age 15–39) are less likely to develop breast, prostate, and 

colorectal cancers and they face different issues compared to older survivors [41,42]. 

Survivors were excluded if they: 1) were diagnosed with a recurrence or new primary 

cancer, 2) had multiple cancers, 3) reported receipt of treatment (excluding maintenance 

hormonal therapy) in the past 12 months, 4) were a male breast cancer survivor, 5) had 

metastatic cancer (stage IV), or 6) did not read English. We excluded male breast cancer 

cases and survivors who did not speak English because they comprise very small proportions 

of our rural survivor population. This study was approved by the Wake Forest School of 

Medicine Institutional Review Board.

2.2. Data Collection Procedures

Treating physicians were notified of our intent to contact their eligible patients and could 

decline any patient’s participation (n=2 were declined by a physician). Eligible patients were 

mailed an initial survey packet that included an introductory letter, the survey, a reply-paid 

envelope, and information to complete the survey by telephone if preferred. Three weeks 

after the initial mailing, non-responders were sent a reminder letter. Non-respondents to both 

mailings were called by study staff and encouraged to complete the survey by telephone at 

that time. Study participants received a $20 gift card for completing the survey and a thank 

you letter with information about cancer support services. We reviewed questionnaires for 

completeness and attempted to re-contact participants with missing items.

2.3. Measures

2.3.1. Cancer-related health information needs—Study participants were asked if 

they need more information (yes/no) about 23 different cancer-related follow-up care topics 

in 8 domains: tests and treatment, side effects and symptoms, health promotion, fertility, 

interpersonal, occupational, emotional, and insurance. Sixteen of these items were drawn 

from a previous National Cancer Institute (NCI) study on health information needs in adult 

cancer survivors [37]. Based on findings from previous studies of unmet needs of cancer 

survivors in general and rural cancer survivors specifically [13,14,34,43–45], seven 

questions were added assessing smoking cessation, fatigue, memory problems, return to 
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work, losing weight or maintaining a healthy weight, finding a counselor/psychologist, and 

finding a support group.

2.3.2. Demographic and cancer characteristics—We collected data on age, gender, 

race and ethnicity (categorized as non-Hispanic White vs other), education (categorized as 

college graduate: yes or no), adequate income, and rural residence. Adequate income was 

assessed using a single item that asked participants if they had enough money to meet their 

daily needs during the past month (yes/no). We chose this alternate measure as an indicator 

of a person’s perception of financial need versus income alone, as perceived financial stress 

may be more predictive of needs than income level [10,46]. Rural residence was determined 

by rural-urban commuting area (RUCA) codes [40] for ZIP code provided by participants. 

Urban was defined as cities with a population of 50,000 or greater and their associated 

suburban areas with more than 30% commuting rates – RUCA Codes 1.0–3.0, 4.1, 5.1, 7.1, 

8.1, and 10.1 [47]. All other areas were designated as rural. We further divided rural areas 

into large rural towns and cities with populations of 10,000–50,000 and small/isolated rural 

areas with populations under 10,000. This categorization captures greater variation in the 

degree of rurality [48], and has been used in several studies of rural health [49,50].

Cancer registry data was used to determine cancer site, date of diagnosis, and cancer stage 

and to supplement socio-demographic data when necessary. In order to address known 

limitations with registry data, we ascertained receipt of the following treatment modalities, 

defined as yes/no for surgery, chemotherapy, radiation, and maintenance hormonal therapy, 

by confirming data from the cancer registry with self-reported patient data. Receipt of 

cancer-related follow-up care in the past 12 months (yes/no) was self-reported.

2.4. Statistical Methods

Categorical demographic (gender, race/ethnicity, rurality) and cancer characteristics (site, 

stage) of responders were compared to those that declined or did not respond using chi-

square tests; age and time since diagnosis were compared using t-tests. Participant 

characteristics were summarized overall and by cancer site using frequencies for categorical 

variables and means ± standard deviations for continuous variables. Differences in 

characteristics by cancer site were compared using ANOVA for continuous variables and 

chi-square tests for categorical variables.

To identify the most common health information needs, we calculated the frequency of each 

need overall and by cancer site and education status. Additionally, we calculated the 

proportion of individuals who reported at least one need in each of the domain areas, and the 

mean number of information needs and domains identified. Differences in prevalence of 

information needs by cancer site were evaluated using chi-square tests; differences in the 

mean number of needs and domains reported were compared using ANOVA. We also 

calculated the prevalence of information needs for a subset of 16 items that were reported in 

prior studies of cancer survivors to facilitate comparison with other studies [10,37].

We fit univariate Poisson regression models using each participant’s number of needs as the 

outcome to determine which factors were associated with more health information needs. To 

address potential confounding in the univariate models, we fit a multivariable regression 
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model adjusted for age, gender (male vs. female), race/ethnicity (non-Hispanic White vs. 

other), education status (≥ bachelor’s degree vs. < bachelor’s degree), adequate income (yes 

vs. no), receipt of cancer-related follow-up care in the past year (yes vs. no), and RUCA 

degree of rurality (large rural city/town vs. small and isolated rural town). All analyses were 

performed in SAS Version 9.3 (SAS Institute, Cary, NC). All hypothesis testing was two-

sided and performed at the alpha=0.05 significance level.

3. Results

3.1. Characteristics of Respondents

Of the 345 participants who met the eligibility criteria, had a valid address (mail was not 

returned) or phone number (not disconnected), 173 (50%) responded to the survey, with the 

highest proportion of respondents among women with breast cancer (N=71/128, 55%), 

followed by prostate (N=74/145, 51%) and colorectal cancers (N=28/72, 39%). Those that 

actively declined the survey (N=79) or did not respond (N=93), did not differ from those that 

responded by age (p=0.62), gender (p=0.96), cancer stage (p=0.26), cancer site (p=0.08), 

time since diagnosis (p=0.60), or degree of rurality (p=0.66), but did differ in terms of race 

(p=0.001), with racial/ethnic minorities more likely to refuse (53.7% of non-Hispanic 

Whites completed the survey compared to 28.6% of Hispanics and non-Whites). Three 

participants were excluded from the analysis because they were missing questions about 

cancer care in the past year, resulting in a final sample size of 170 for this analysis.

Demographic and cancer-related characteristics are summarized in Table 1. Participants 

were mostly White, non-Hispanic (92%), had less than a bachelor’s degree (67%), had 

adequate income (86%), and resided in a large rural city/town (69%). Breast cancer 

survivors were on average younger than the prostate and colorectal cancer survivors 

(p=0.001). The type of cancer treatments received and cancer stage differed significantly by 

cancer site. All breast and colorectal cancer survivors had surgery compared to 69% of 

prostate cancer survivors. Fewer prostate cancer survivors had radiation (19%), compared to 

breast (62%) and colorectal (33%) survivors; hormonal therapy was more common among 

breast cancer survivors (64%) compared to prostate (12%) and colorectal (7%) cancer 

survivors.

3.2. Health Information Needs by Cancer Site

Survivors reported an average of 4.0 needs in 2.1 domain areas. The number of needs and 

domain areas did not differ by cancer site (Table 2). Side effects and symptoms was the most 

common domain in which needs were reported (58%). Over 25% of participants reported 

needing more information about symptoms that should prompt a call to his or her doctor, 

what late and long-term side effects to expect, and dealing with fatigue after cancer. 

Respondents also commonly reported needs in the health promotion domain (54%). 

Decreasing the risk of having cancer again (36%), nutrition and diet (30%), losing weight or 

maintaining a healthy weight (26%), and staying physically fit (25%) were the most 

commonly reported needs in this domain.
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There were also cancer site-specific differences in needs relating to sexual problems 

(p=0.01), with prostate cancer survivors most likely to report this need (31%) compared to 

breast (13%) and colorectal cancer survivors (8%). Survivors also reported significant 

differences in the need for decreasing the risk of having cancer again (p=0.05), with prostate 

cancer survivors reporting lower rates (25%) compared to breast (46%) and colorectal cancer 

(41%). The need regarding cancer risk for family members also differed by site (p=0.01), 

with fewer prostate cancer survivors reporting this need (14%), compared to colorectal 

(40%) and breast cancer survivors (32%).

Using the 16-item subset from Beckjord and colleagues [37], the prevalence of needs in each 

domain was: side effects and symptoms (50%), health promotion (49%), tests and treatment 

(41%), interpersonal and emotion (33%), sexual function and fertility (20%), and insurance 

(19%). The mean number of domains reported was 2.0 (SD=1.9), and the mean number of 

needs was 3.1 (SD=3.5) (see Table 2).

3.3. Univariate and Multivariate Models of Information Needs

Results from the Poisson regression models are shown in Table 3. In the univariate analysis, 

a five-year increase in age was associated with a 10% reduction in the number of 

information needs reported (Rate Ratio [RR]=0.90, 95% CI=0.83–0.98). Compared to non-

Hispanic Whites, racial/ethnic minorities were more likely to report more needs (RR=1.89, 

95% CI=1.17–3.06). Survivors with less education than a bachelor’s degree reported 49% 

more needs compared to survivors with a bachelor’s degree or higher (RR=1.49, 95% 

CI=1.00–2.23). Individuals without adequate income reported 87% more needs (RR=1.87, 

95% CI=1.25–2.81) than individuals with adequate income. Type of cancer, stage, time since 

diagnosis, type of treatment, gender, receipt of follow-up care in the past year, and degree of 

rurality were not significantly associated with the number of information needs. In the 

multivariable model, a five-year increase in age remained significantly associated with 

decreased information needs (RR=0.91, 95% CI=0.84–1.00), and individuals without a 

bachelor’s degree reported more needs than those with a bachelor’s degree (RR=1.54, 95% 

CI=1.02–2.34), after adjusting for other factors. There were no significant differences in 

univariate or multivariate models between survivors who resided in large vs small rural 

towns.

3.4. Health Information Needs by Educational Attainment

We identified that education was a significant predictor of the number of information needs 

in the Poisson regression, therefore, we explored whether domains of health information 

needs varied by educational attainment (bachelor’s degree vs < a bachelor’s degree). In 

addition to reporting needs in significantly fewer domain categories (mean = 1.6 vs. 2.3, 

p=0.02), participants with a bachelor’s degree reported an average of 1.5 fewer information 

needs compared to individuals with less education (mean = 3.0 vs. 4.4, p=0.05) (see 

Supplementary Table). Those without a college degree were more likely to report at least 

one need in tests and treatment (46.9% vs. 27.8%; p=0.02), health promotion (59.1% vs. 

40.4%; p=0.03), and emotional domains (28.0% vs. 7.3%; p=0.002) than individuals with a 

degree. Additionally, those with less education were significantly more likely to report needs 

related to fatigue after cancer (31.1% vs. 15.1%; p=0.03), nutrition and diet (34.3% vs. 
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18.9%; p=0.04), managing fears about recurrence (23.0% vs. 7.3%; p=0.01), and getting or 

keeping insurance after cancer (23.5% vs. 7.3%; p=0.01).

4. Discussion and Conclusion

4.1. Discussion

Health information needs were common among rural breast, prostate, and colorectal cancer 

survivors two to five years post-diagnosis, suggesting the need for ongoing educational 

efforts years into survivorship care. Survivors reported an average of four information needs; 

the most common health information need domains included side effects and symptoms 
(58%), health promotion (54%), and tests and treatment (41%). Health information needs 

were generally similar by type of cancer, with two exceptions; information needs regarding 

dealing with sexual problems were more prevalent among prostate cancer survivors and 

cancer risks to your family were more common among colorectal cancer survivors. 

Underserved rural survivors (racial/ethnic minorities, less educated and lower income) and 

younger rural survivors reported more health information needs than their counterparts; 

highlighting the need to consider health equity within the population of rural survivors.

The three most common domains for information needs – side effects and symptoms, health 
promotion, and tests and treatment – have traditionally been a focus of cancer follow-up care 

and/or survivorship care; yet, more than 40% of our rural survivors report continued needs in 

these areas. This suggests that specific educational efforts may be needed during 

survivorship. Although the overall number of informational needs and the most common 

domains did not vary across cancer sites, survivorship educational efforts should consider 

symptoms/informational needs more common in certain cancer sites or treatment regimens. 

For example, sexual dysfunction is one of the most prevalent and distressing consequences 

of prostate cancer treatment [51,52], heightening the importance of information on dealing 
with sexual problems for these male survivors. Almost a third of rural prostate cancer 

survivors reported continued information needs about dealing with this symptom, even two 

to five years post-treatment. In addition, rural colorectal cancer survivors were significantly 

more likely to report information needs regarding cancer risks to your family, which may be 

associated with gender and/or hereditary cancer syndromes. A study by Tan and colleagues 

examined the same three cancers and also found that female colon cancer survivors tend to 

seek more information about how to reduce the risk of family members getting colon cancer 

or a different cancer [53].

Our results also support the need to consider which subgroups of rural cancer survivors may 

require specific attention to address informational needs. Consistent with the broader 

literature on disparities in unmet and information needs among cancer survivors 

[8,10,18,37,53,54], rural survivors who were younger, racial/ethnic minorities, less educated, 

and had inadequate income reported more health information needs in univariate analyses. 

Two systematic reviews noted similar patient characteristics associated with more 

information needs, including women, younger age, low income, advanced disease, and rural 

locality/remote areas [8,35]. Additionally, while James et al reported that rural populations 

experience more health problems, they underscore the importance of disaggregating racial/

ethnic minority population data and assessing the interaction of race/ethnicity, age, and 
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socioeconomic status within rural communities [55]. They noted that rural racial/ethnic 

minorities tend to be younger than non-Hispanic Whites, and rural African Americans, 

Hispanics/Latinos, and American Indian/Alaska Natives tend to be poorer and have lower 

educational attainment [55].

We also found age and education remained statistically significant in multivariate analyses. 

Importantly, nearly two-thirds of our sample reported less than a bachelor’s level of 

educational attainment. Lower education is associated with limited health literacy [56], 

which has been linked with less perceived information provision [57]. These findings 

highlight the need to examine factors associated with education and literacy, such as 

information finding skills, self-efficacy, environmental resources, and understanding [34]. To 

meet the needs of rural cancer survivors who may have lower education and health literacy, 

educational materials for survivors should use language appropriate for low literacy 

populations, which is often preferred by adequate literacy populations as well [58].

Beckjord and colleagues conducted a similar study of survivors of non-Hodgkin’s 

lymphoma, leukemia, bladder, and colorectal cancers, two to five years post diagnosis in 

California (rurality not assessed) [37]. For the subset addressed in both studies, rural 

survivors in this study reported an average of 3.1 health information needs (compared to 3.3 

needs in Beckjord et al); the most common need domains were the same in both samples, 

but Beckford et al. reported slightly higher domain endorsements (tests and treatments: 

70.8%, health promotion: 67.8%, and side effects and symptoms: 63.3%). Kent and 

colleagues also assessed health-related information needs among long-term (4–14 years 

post-diagnosis) survivors of breast, prostate, colorectal, endometrial, and ovarian cancers in 

California (rurality not assessed) [10]. Again, the most common need domains were the 

same: side effects and symptoms (75.8%), tests and treatment (71.5%) and health promotion 
(64.5%); they reported an average number of 5.3 needs. Both Beckjord and colleagues [37] 

and Kent and colleagues [10] identified small, but significant differences in the number of 

needs by cancer site; however, we did not find significant differences, potentially due to our 

exclusive focus on rural cancer survivors or our smaller total sample size.

This cross-sectional study has some limitations associated with design and population. First, 

the generalizability of our findings are limited by recruitment at a single academic medical 

center in North Carolina. Although there are few other hospitals in this region, it is possible 

that rural survivors who seek care at an academic cancer center are different. Second, our 

sample size was insufficient to fully explore differences by race/ethnicity, type of cancer and 

gender, as compared to similar studies that did not include information on rural residence 

[10,37]. Third, our response rate was 50%, which is on the lower end compared to reported 

response rates for similar mailed surveys among cancer survivors that ranged from 49.2% to 

64% [8,10,37,53,59,60], but comparable to survey studies assessed in a systematic review of 

cancer patients’ information needs [8]. Our low response rate of minorities is similar to other 

mailed surveys [61,62]; literacy and language may have been barriers to participation. Given 

these factors, it is possible that we underestimated the prevalence of information needs in 

this population of rural cancer survivors. Lastly, we did not measure health literacy, although 

it is reported to be lower in rural populations [63]. Future intervention and observational 
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research with rural survivors should directly consider limited health literacy in both the 

design of assessments, as well as intervention materials.

Despite our study’s limitations, this analysis adds substantially to the very limited research 

on rural cancer survivors’ health information needs post-treatment, and is one of the largest 

studies of rural survivors to date. We used questions from larger population-based studies 

that permitted cross-study comparisons [10,37]. Additionally, the questions we added on 

side effects and symptoms and health promotion domains (managing continuing side effects, 

fatigue, memory, reducing cancer risk, weight maintenance) were endorsed by a substantial 

proportion of survivors (20–30%), suggesting these items have value in identifying 

information needs in other populations of cancer survivors in future studies.

4.2. Conclusion

A majority of rural cancer survivors report cancer-related health information needs relating 

to side effects and symptoms and health promotion activities, even several years post-

treatment. General resources for post-treatment rural survivors should address common 

needs, such as monitoring symptoms, late and long-term effects, health promotion, and 

fatigue. Tailoring to address cancer site, treatment-specific, and age-related concerns may be 

valuable. Furthermore, educational resources to address rural survivors’ health information 

needs should be appropriate for low education and limited health literacy populations.

4.3. Practice Implications

Information provision, including assessment of needs and confirmation of understanding, is 

fundamental to high-quality patient-centered cancer care. Meeting survivors’ health 

information needs can help enhance their self-management skills and psychological 

adjustment, inform health promotion lifestyle changes, and reduce anxiety about future 

health problems [5], [64]. Further research is needed to identify the best methods to 

systematically assess and address health information needs among rural cancer survivors 

from diagnosis through survivorship and further consider the commonalities and differences 

within and between rural populations. Intervention development efforts should draw on 

existing survivorship educational materials (e.g., Facing Forward Series, Springboard 

Beyond Cancer, and Macmillan Cancer Support) [65–67] and consider new ways to tailor 

and deliver content that is culturally congruent to rural cancer survivors, particularly those 

who are younger, racial/ethnic minorities, and less educated.

Strategies that do not require in-person contact, especially outside of regular medical 

appointments, may be especially important for this population which often experiences 

challenges with access to care. Rural cancer survivors have limited access to interventions 

and survivorship resources beyond their healthcare providers, and typically have to travel 

great distances to receive cancer care [16,68–71]. eHealth technologies (e.g., telemedicine, 

telehealth, mHealth, eMedicine, and patient portals) could be viable options to facilitate and 

geographically link resources and information to cancer survivors in rural communities [72–

76]. Carefully designed internet-based resources may be helpful in addressing health 

information needs [72,77] and improving health promotion awareness and activities among 

rural cancer survivors [78,79]. Patient portals could be used to assess health information 
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needs and symptoms, offering an opportunity to tailor survivors’ information needs and 

provide information electronically [80]. Many, but not all rural counties have internet access 

[72], and various subgroups (e.g., racial/ethnic minorities, older, unemployed, less educated, 

and rural residents) are less likely to ever access the Internet, highlighting the persistent 

digital divide [81]. While technology can decrease patients’ burden by providing 

information resources and supportive communication in their homes, at their convenience, 

targeted interventions are needed to increase access to, awareness of, and utilization of 

health information resources, particularly among vulnerable populations.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Highlights

• Rural cancer survivors report health information needs 2–5 years post-

diagnosis.

• Most common needs include side effects/symptoms and health promotion 

activities.

• Information tailored to younger, minority, and less educated survivors is 

needed.
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Table 1.

Sociodemographic and Cancer Characteristics of Rural Breast, Prostate, and Colorectal Cancer Survivors 

(N=170)

Characteristic Total N=170 Breast N=69 Prostate N=74 Colorectal N=27 p-value*

Mean SD Mean SD Mean SD Mean SD

Age (mean ± SD) 66.2 10.3 62.7 10.1 68.0 9.0 70.0 11.6 0.001

Gender (n, %) N % N % N % N %

Male 90 52.9 0 0.0 74 100.0 16 59.3
<0.0001

Female 80 47.1 69 100.0 0 0.0 11 40.7

Race/ethnicity (n, %)

White, non-Hispanic 156 91.8 67 97.1 66 89.2 23 85.2
0.09

Other 14 8.2 2 2.9 8 10.8 4 14.8

Education (n, %)

< Bacholor’s Degree 112 66.7 47 68.1 45 62.5 20 74.1
0.52

≥ Bachelor’s Degree 56
¥

33.3 22 31.9 27 37.5 7 25.9

Adequate income to meet needs (n, %)

No 23 13.7 9 13.2 7 9.6 7 25.9
0.11

Yes 145
§

86.3 59 86.8 66 90.4 20 74.1

Cancer Treatments Received (n, % yes)

Surgery 147 86.5 69 100.0 51 68.9 27 100.0 <0.0001

Radiation 66 38.8 43 62.3 14 18.9 9 33.3 <0.0001

Chemotherapy 43 25.3 29 42.0 1 1.4 13 48.2 <0.0001

Hormonal 55 32.4 44 63.8 9 12.2 2 7.4 <0.0001

None/ watchful waiting 10 13.5 - - 10 13.5 - - -

Mean SD Mean SD Mean SD Mean SD

Time since cancer diagnosis, years (mean ± SD) 4.2 0.9 4.2 1.0 4.1 0.8 4.2 0.9 0.67

Cancer stage (n, %) N % N % N % N %

0/I 62
€

37.4 50 73.5 0 0.0 12 48

<0.0001II 88 53.0 14 20.6 67 91.8 7 28

III 16 9.6 4 5.9 6 8.2 6 24

Received cancer-related

follow-up care in the past year 0.12

(n, % yes) 147 86.5 64 92.8 60 81.1 23 85.2

Degree of Rurality

Large Rural City / Town 117 68.8 50 72.5 51 68.9 16 59.3

Small and Isolated Rural
Town 53 31.2 19 27.5 23 31.1 11 40.7 0.45

Note: Degree of Rurality was defined by Rural-Urban Commuting Area (RUCA) codes

*
p-value for comparison by cancer site by ANOVA or chi-square test.

¥
Education missing for 2 prostate cancer respondents.

§
Missing for 2 respondents (1 breast, 1 prostate).
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€
Missing for 4 respondents (1 breast, 1 prostate, 2 colorectal)
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Table 2.

Health-Related Information Needs of Rural Cancer Survivors by Cancer Type

Information Need
Total

(N=170)
% yes

Breast
(n=69)
% yes

Prostate
(n=74)
% yes

Colorectal
(n=27)
% yes

p-value for 
comparison by site*

I. Tests and Treatment 40.9 45.0 35.7 45.8 0.49

Cancer related follow-up tests/procedures that you should have
¥

19.6 23.0 14.1 26.1 0.32

Complementary and alternative treatments
¥

10.8 7.8 14.5 8.3 0.42

Medical advances in cancer treatment
¥

31.8 37.1 29.6 25.0 0.48

II. Side Effects and Symptoms 57.6 59.7 50.0 73.1 0.11

Symptoms that should prompt you to call your doctor
¥

32.0 34.4 23.9 48.0 0.08

What late and long-term side effects of cancer treatment to expect
¥

30.5 39.3 21.2 33.3 0.08

Dealing with continuing side effects of cancer treatment
¥

22.5 17.2 20.3 40.0 0.06

Dealing with fatigue after cancer 26.0 30.3 20.6 29.2 0.41

Dealing with sexual problems
¥

20.0 12.5 31.0 8.0 0.01

Dealing with memory problems after cancer 23.3 31.3 15.5 25.0 0.09

III. Health Promotion 53.5 57.1 47.1 61.5 0.34

Losing weight or maintaining a healthy weight 26.3 27.9 20.6 38.5 0.19

Staying physically fit
¥

24.5 29.0 21.1 23.1 0.56

Nutrition and diet
¥

30.1 28.1 26.4 44.4 0.20

Quitting smoking 9.2 7.6 10.0 11.1 0.83

Decreasing the risk of having cancer again
¥

36.0 45.9 25.4 40.9 0.05

IV. Fertility 0.6 0 1.4 0 0.52

Having children after cancer treatment
¥

0.6 0 1.4 0 0.52

V. Interpersonal 28.8 33.9 19.7 41.7 0.06

Cancer risks to your family
¥

25.6 32.3 14.3 40.0 0.01

Talking about your cancer experience with family, friends, or 

coworkers
¥

8.5 4.6 12.2 8.0 0.27

Dealing with people who may avoid you
¥

2.4 0 2.7 7.7 0.09

VI. Occupational 1.2 0 2.8 0 0.26

Returning to work after cancer 1.2 0 2.8 0 0.26

VII. Emotional 21.7 24.2 17.0 29.2 0.37

Managing your fears about recurrence
¥

18.5 21.0 15.5 20.8 0.68

Finding a counselor, psychologist, or doctor to talk to about your 
feelings 7.6 7.9 7.0 8.0 0.98

Finding a support group for people with cancer 7.9 4.5 9.7 12.0 0.37

VIII. Insurance 18.9 19.4 20.8 12.0 0.62

Getting or keeping health, life, or disability insurance after cancer
¥

18.9 19.4 20.8 12.0 0.62

Patient Educ Couns. Author manuscript; available in PMC 2021 August 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Palmer et al. Page 20

Information Need
Total

(N=170)
% yes

Breast
(n=69)
% yes

Prostate
(n=74)
% yes

Colorectal
(n=27)
% yes

p-value for 
comparison by site*

Mean Number of Needs Reported,
Mean ± SD 4.0 ± 4.5 4.2 ± 4.8 3.6 ± 4.3 4.7 ± 4.6 0.95

Mean Number of Domains Reported,
Mean ± SD 2.1 ± 2.0 2.2 ± 2.1 1.9 ± 2.0 2.4 ±1.7 0.98

Beckjord et al 16-Items¥

Mean Number of Needs Reported,
Mean ± SD 3.1 ± 3.5 3.2 ± 3.7 2.8 ± 3.4 3.5 ± 3.3 0.57

Mean Number of Domains Reported,
Mean ± SD 2.0 ± 1.9 2.0 ± 2.0 1.8 ± 2.0 1 2.3 ± 1.7 0.41

*
P values derived from chi-square test for prevalence of information needs and ANOVA for mean number of needs and domains reported.

¥
Beckjord et al [37] 16-Items
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Table 3.

Predictors of Total Health-related Information Needs among Rural Cancer Survivors using Poisson Regression 

(N=170)

Predictor
Total Information Needs

Univariate Multivariable*

Rate
Ratio

95% Confidence
Interval

Rate
Ratio

95% Confidence
Interval

Cancer Type

Breast 1.00

Prostate 0.85 0.58 to 1.24

Colorectal 1.10 0.68 to 1.78

Age (Five year Increase) 0.90 0.83 to 0.98 0.91 0.84 to 1.00

Gender

Male 1.00 1.00

Female 1.23 0.87 to 1.74 1.18 0.82 to 1.70

Race/ethnicity

White, non-Hispanic 1.00 1.00

Other 1.89 1.17 to 3.06 1.51 0.84 to 2.71

Education (n=168)

≥ Bachelor’s Degree 1.00 1.00

< Bacholor’s Degree 1.49 1.00 to 2.23 1.54 1.02 to 2.34

Adequate income to meet needs (n=168)

Yes 1.00 1.00

No 1.87 1.25 to 2.81 1.42 0.92 to 2.18

Cancer Treatments Received [yes vs no (ref) for each]

Surgery 1.10 0.65 to 1.85

Radiation 1.20 0.85 to 1.70

Chemotherapy 1.42 0.99 to 2.05

Hormonal 0.89 0.61 to 1.30

Time since cancer diagnosis (years, mean, std) Cancer stage (n=166) 1.02 0.84 to 1.23

0/I 1.00

II / III 0.90 0.63 to 1.28

Received cancer-related follow-up care in the past year [vs. no (ref)] 0.88 0.54 to 1.42 0.82 0.51 to 1.32

Degree of Rurality

Large Rural City / Town 1.00 1.00

Small and Isolated Rural Town 1.21 0.85 to 1.74 1.32 0.92 to 1.89

Note: Degree of Rurality was defined by Rural-Urban Commuting Area (RUCA) codes

*
adjusted for all variables listed.
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