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Abstract

Background: While multiple co-occurring symptoms are a significant problem for cancer 

survivors, little is known about phenotypic characteristics associated with a higher symptom 

burden. Study purposes were to evaluate the occurrence, severity, and distress associated with 32 

symptoms and examine phenotypic and stress characteristics associated with a higher symptom 

burden.

Methods: Cancer survivors (n=623) completed a demographic questionnaire, as well as, 

measures of functional status, comorbidity, and global (Perceived Stress Scale (PSS)) and cancer-

related (Impact of Events Scale-Revised (IES-R)) stress. Memorial Symptom Assessment Scale 

(MSAS) was used to evaluate symptom burden. Multiple linear regression analysis was used to 

determine the phenotypic characteristics associated with a higher symptom burden.

Results: Mean number of symptoms was 9.1 (±5.2). Most common, severe, and distressing 

symptoms were lack of energy, problems with sexual interest/activity, and hair loss, respectively. 

Poorer functional status, a higher level of comorbidity, and a history of smoking, as well as higher 

PSS and IES-R scores were associated with a higher symptom burden. The overall model 

explained 45.6% of the variance in symptom burden.

Conclusions: While cancer survivors report a high number of co-occurring symptoms of 

moderate severity and distress, no disease or treatment characteristics were associated with a 

higher symptom burden. Clinicians need to assess for general and disease specific stressors and 

provide referrals for stress management interventions. Future studies need to examine the 

longitudinal relationships among symptom burden, functional status, and level of comorbidity, as 

well as the mechanisms that underlie the associations between stress and symptom burden.
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Cancer survivors report a high number of co-occurring symptoms of moderate to severe intensity. 

Both general and disease-specific stressors are associated with a higher symptom burden.
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INTRODUCTION

Given that the number of cancer survivors in the United States is expected to reach 22.1 

million by 2030,1 increased emphasis is being placed on an evaluation of persistent adverse 

effects associated with its treatment.2 Persistent fatigue, anxiety, depression, pain, sleep 

disturbance, and cognitive deficits are extremely common;3 often co-occur;4 and result in 

significant decrements in survivors’ functional status and quality of life (QOL).5 Given the 

growing number of cancer survivors, as well as recent reports of the negative impact of 

persistent symptoms,6 a detailed evaluation of their symptom experience is warranted.

While emerging evidence suggests that multiple co-occurring symptoms are a significant 

problem, only three studies have evaluated multiple dimensions of symptom experience (i.e., 

occurrence, severity, and/or distress) in survivors with a variety of cancer diagnoses.7–9 

Among the three that evaluated symptom occurrence and severity,7–9 fatigue,9 pain,8 and 

sleep disturbance7 had the highest severity ratings. However, findings from two of these 

studies cannot be generalized to post treatment cancer survivors7,9 because they included 

individuals who were receiving chemotherapy (CTX) and/or radiation therapy.

While more detailed information is needed on cancer survivors’ symptom experience, the 

identification of phenotypic characteristics associated with a higher symptom burden 

warrants consideration. The identification of survivors who are at increased risk for a higher 

symptom burden will facilitate more timely symptom management interventions.10 In a 

recent systematic review, that evaluated demographic and clinical characteristics associated 

with higher distress in breast cancer survivors,11 younger age, being non-white, being 

unmarried, and having a lower socioeconomic status were the consistent demographic 

characteristics identified. In terms of clinical characteristics, having a higher number of 

comorbidities and functional limitations, as well as receipt of CTX, less time since 

completion of treatment, and disease recurrence were associated with higher levels of 

distress. Because the 42 studies included in this review evaluated only one symptom (i.e., 

psychological distress) and only breast cancer survivors, it is not clear if the associations 

identified generalize across survivors with heterogeneous cancer diagnoses and the extent to 

which they are associated with a higher symptom burden.

A growing body of evidence suggests that stress is a common experience among cancer 

survivors12 and is associated with a higher symptom burden. While adaptive in the acute 

setting,13 chronic stress can lead to persistent and more severe anxiety,14depression,14 and 

pain.15,16 Recent evidence suggests that increased levels of perceived stress were associated 

with the occurrence of CTX-induced peripheral neuropathy, hearing loss, and tinnitus.16 
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These preliminary findings suggest that the relationships between global and cancer-related 

stress and symptom burden in cancer survivors warrant additional evaluation.

While clinical experience suggests that some cancer survivors experience a high symptom 

burden, evidence to support this impression is extremely limited. Therefore, the purposes of 

this study, in a relatively large sample of cancer survivors (n=623), were to evaluate the 

occurrence, severity, and distress associated with 32 common symptoms and examine which 

phenotypic and stress characteristics were associated with a higher symptom burden (i.e., 

number of co-occurring symptoms).

METHODS

Survivors and Settings

The methods for the parent study, funded by the National Cancer Institute, are described in 

detail elsewhere.17 Survivors who had completed their primary cancer treatment were 

recruited from throughout the San Francisco Bay area. Of the 1450 survivors who were 

screened, 754 were enrolled, and 623 completed the self-report questionnaires at home prior 

to their study visit.

Study Procedures

Survivors communicated their willingness to participate in our study by phone, email, or 

completion of an online screening questionnaire. Research nurses phoned these survivors, 

determined eligibility, and obtained phone consent. Survivors were sent and asked to 

complete the study questionnaires prior to their study visit. During the study visit, the 

research nurse obtained written informed consent and reviewed the study questionnaires for 

completeness.

Subjective Measures

Demographic and Clinical Characteristics - Survivors completed a demographic 

questionnaire, the Karnofsky Performance Status (KPS) scale,18,19 and the 13-item Self-

Administered Comorbidity Questionnaire (SCQ).20 Survivors were interviewed to obtain 

information on their cancer diagnosis, previous and current cancer treatments, and 

concurrent medications. Medical records were reviewed for disease and treatment 

information.

The 14-item Perceived Stress Scale (PSS) provides a global evaluation of perceived stress 

due to life circumstances appraised as stressful over the course of the past week.21 Total 

scores can range from 0 to 56 with higher scores indicating greater stress.22 In our study, its 

Cronbach’s alpha was 0.91.

The 22-item Impact of Events Scale-Revised (IES-R) was used to measure stress associated 

with cancer and its treatment.23,24 The total IES-R score can range from 0 to 88. For the 

total score, a score between 24 and 29 suggests a partial post traumatic stress disorder 

(PTSD) and a score of ≥ 37 indicates a high presence of post-traumatic symptomatology.
25–27 In our study, the Cronbach’s alpha for the IES-R total score was 0.92.
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The valid and reliable Memorial Symptoms Assessment Scale (MSAS) was adapted to 

assess multiple dimensions of survivors’ symptom experience and symptom burden.28,29 For 

the 32 MSAS symptoms, survivors indicated whether or not they had experienced each 

symptom in the past week (i.e., symptom occurrence). If they had experienced the symptom, 

they were asked to rate its severity and distress. Symptom severity was rated on a 0 (none) to 

10 (intolerable) numeric rating scale (NRS). Symptom distress was rated on a 0 (not at all 

distressing) to 10 (most distressing) NRS. In order to have a broader range of scores, the 

ratings of symptom severity and distress were changed from Likert scales to valid and 

reliable NRS.30

Data Analysis

Data were analyzed using the Statistical Package for the Social Sciences.31 Descriptive 

statistics and frequency distributions were calculated for the phenotypic and stress 

characteristics. Occurrence rates were generated for each symptom and mean severity and 

distress scores were calculated for survivors who reported the symptom. To determine 

symptom burden, the total number of symptoms each survivor reported was calculated. 

Individual symptom severity and distress scores were categorized as mild (1 to 3), moderate 

(4 to 6), or severe (≥7) using cutpoints reported in the literature.32

Multiple linear regression analysis was used to evaluate for phenotypic and stress 

characteristics associated with a higher symptom burden. In the univariate analysis, 

associations between a number of phenotypic and stress characteristics33 and the total 

number of co-occurring symptoms were evaluated. Only those characteristics with a p-value 

of <0.05 in the univariate analysis were evaluated in the multiple regression model.

RESULTS

Demographic and Clinical Characteristics

As shown in Table 1, survivors (n=623) were 60.1 (±11.2) years of age; 84.7% were female, 

61.6% were married/partnered, 28.7% lived alone, and 20.6% had an annual household 

income of <$30,000. The majority was White (78.8%) and well educated (16.4 ±2.7 years). 

At enrollment, survivors were 4.7 (±4.8) years from their cancer diagnosis, had a mean KPS 

score of 85.7 (±10.6), and a mean SCQ score of 3.8 (±3.3). The most common comorbid 

conditions were: back pain (31.3%), osteoarthritis (26.0%), high blood pressure (24.4%), 

and depression (21.8%). Cancer diagnosis included: breast (55.7%), ovarian (8.7%), colon 

(8.0%), lung (3.0%), or other (24.6%). The majority of survivors underwent prior surgery 

(92.6%), radiation therapy (62.7%), and/or CTX (100%).

Symptom Occurrence, Severity, and Distress

The mean number of MSAS symptoms (out of 32) was 9.1 (±5.2; range 0 to 29; Table 1). 

Occurrence, severity, and distress scores for the 32 MSAS symptoms are summarized in 

Supplementary Table 1.). The most common symptom was lack of energy. The most severe 

symptom was problems with sexual interest/activity. The most distressing symptom was hair 

loss. The majority of symptoms were rated as moderately severe and distressing.
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Rankings of Symptoms

The most common, severe, and distressing symptoms (Supplemental Table 2) were lack of 

energy, problems with sexual interest/activity, and hair loss, respectively. Only three 

symptoms ranked in the top ten across the three dimensions (i.e., pain, difficulty sleeping, 

numbness/tingling in hands/feet). All of the top ten severe and distressing symptoms were 

rated as moderately severe and distressing.

Characteristics Associated With Higher Symptom Burden

As shown in Table 2, of the eight characteristics that were significant in the univariate 

analysis, five (i.e., lower KPS score, higher SCQ score, higher PSS score, higher IES-R 

score, and a positive history of smoking) were significantly associated with a higher 

symptom burden. The final predictive model explained 45.6% of the variance in symptom 

burden.

DISCUSSION

This study is the first to describe multiple dimensions of co-occurring symptoms, as well as 

phenotypic and stress characteristics associated with a higher symptom burden in survivors 

who completed primary treatment for a variety of cancer diagnoses. While our survivors 

were an average of five years from their diagnosis, they reported very high symptom burden. 

On average, our survivors reported the co-occurrence of 9 out of 32 MSAS symptoms. Of 

note, among all the characteristics evaluated, higher levels of both global and cancer-related 

stress made the largest unique contributions to explaining the total variance in symptom 

burden.

In this study, approximately 70% of the survivors reported lack of energy (i.e., fatigue), pain, 

and difficulty sleeping. While these occurrence rates were similar to ratings from older 

(mean age 70 years)34 and minority8 breast cancer survivors (i.e., 75%−78% for fatigue, 

72%−85% for pain, 62%−65% for difficulty sleeping), they are higher than previous reports 

that evaluated heterogeneous samples of disease free cancer survivors (e.g., 60% for fatigue,
35 40% for pain,36 25%−59% for sleep disturbance37). Our higher occurrence rates may be 

partially explained by the fact that these survivors had received an average of three previous 

treatments and all of them had received neurotoxic CTX which are known to influence the 

occurrence of persistent symptoms.17

Consistent with a previous study,2 approximately 15% of our survivors reported that their 

fatigue, pain, and sleep disturbance were severe and very distressing. Given these consistent 

findings, clinicians need to assess for these three symptoms on a routine basis and initiate 

appropriate interventions.

Of note, the total number of physical and psychological symptoms were relatively similar 

across all three dimensions evaluated. For example, three physical symptoms (i.e., pain, 

numbness and tingling in the hands and feet, sweats) were among the top ten most common, 

severe and/or distressing symptoms. Equally important, worrying, problems with sexual 

interest/activity and body image changes were among the top ten psychological symptoms 

(Supplemental Table 2). While our findings suggest that both physical and psychological 
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symptoms warrant assessment, given that no studies were available for comparative 

purposes, these results warrant confirmation in an independent sample of cancer survivors.

Throughout the survivorship period, higher levels of stress may be related to the negative 

effects of persistent symptoms,38 fears of disease recurrence,39 and financial toxicity.40 In 

this study, both global (i.e., PSS) and disease-specific (i.e., IES-R) stress were evaluated. 

The PSS evaluates non-specific stress or a feeling that one’s life is unpredictable and 

overwhelming to a point that exceeds an individual’s coping ability. This type of stress 

represents an individual’s current levels of life stressor and may fluctuate over time. In our 

study, global stress uniquely explained 6.9% of the variance of symptom burden. As noted in 

our previous paper,16 the mean PSS score reported by our survivors (i.e., 17.3 (±8.9) were 

similar to those reported by breast (11.6 (±7.9))41 and prostate cancer survivors (17.9 

(±8.1)).42 Moreover, our findings are consistent with a longitudinal study of breast cancer 

survivors that found that higher levels of general stress were associated with greater physical 

symptom bother up to 16 months after the cancer diagnosis.43

The experience of a diagnosis of cancer and related treatments can lead to symptoms of post 

traumatic stress in 7.3% to 35.2% of cancer patients.44 In our study, cancer-specific stress 

(i.e., total score on the IES-R) uniquely explained 3.2% of the variance in symptom burden. 

Similarly, among survivors of leukemia, higher levels of cancer-specific stress were 

associated with higher levels of depressive symptoms, sleep problems, and fatigue 

interference.45 Of note, 8.2% of survivors in our study reported a IES-R total score of >33, 

the suggested clinically meaningful cut-off score for ‘probable caseness’ of a PTSD.25 

Among these 51 survivors, the number of co-occurring symptoms was 16.1 (±6.1) (as 

compared to 9.1 (±5.2) for the entire sample). In other words, survivors who reported very 

high levels of cancer-related stress experience almost twice the number of co-occurring 

symptoms. Clinicians need to assess for both general and disease specific stressors and 

provide referrals for stress management interventions.

A growing body of evidence suggests that a lower functional status and/or a higher level of 

comorbidity are associated with a higher symptom burden.33,46–48 However, the relative 

contribution of a lower functional status and higher comorbidity to survivors’ symptom 

burden was much smaller than the effects of stress (i.e., 3.0% and 0.9%, respectively). Given 

the cross-sectional nature of our study, additional research is warranted to evaluate the 

longitudinal relationships between changes in symptom burden, levels of comorbidity, and 

functional status among cancer survivors.

Several study limitations warrant consideration. Given the cross-sectional nature of the 

study, it is unknown whether the various symptoms and overall symptom burden were 

related to the cancer itself and associated treatments, to the normal aging process, and/or to 

co-occurring chronic conditions. However, both age and level of comorbidity were 

accounted for in the regression analysis. While no gender difference in symptom burden was 

found in the univariate analysis, given that the majority of the survivors were female, future 

studies need to evaluate for differences in symptom burden between male and female cancer 

survivors. Finally, in this study, symptom burden was defined as the total number of co-

occurring symptoms reported on the MSAS. Given that no consensus exists on the definition 
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of symptom burden,2,3 this one was chosen because it is relatively easy to implement in 

clinical practice.

In summary, in this study, cancer survivors, an average of 5 years after treatment, reported a 

mean of nine co-occurring symptoms of moderate severity and distress. Higher levels of 

global and cancer-specific stress, lower functional status scores, and a higher level of 

comorbidity, accounted for most of the explained variance associated with a higher symptom 

burden. Of note, no disease or treatment characteristics were associated with a higher 

symptom burden. Moreover, findings from this study suggest that despite improvements in 

symptom management interventions, symptom burden remains high in cancer survivors. 

Research is warranted to evaluate the efficacy of symptom management interventions for 

these persistent, severe, and distressing symptoms. In addition, more comprehensive 

evaluations of the relationships between stress and the mechanisms that underlie these 

persistent and co-occurring symptoms may guide the development of more targeted 

symptom management interventions as well as stress management interventions.49,50

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

Funding:

This study was funded by the National Cancer Institute (NCI, CA151692). Dr. Miaskowski is supported by a grant 
from the ACS and NCI (CA168960). This project was supported by the National Center for Advancing 
Translational Sciences, National Institutes of Health, through UCSF-CTSI Grant Number UL1 TR000004. Its 
contents are solely the responsibility of the authors and do not necessarily represent the official views of the NIH. 
Recruitment was facilitated by Dr. Susan Love Research Foundation’s Army of Women® Program.

REFERENCES

1. Miller KD, Nogueira L, Mariotto AB, et al. Cancer treatment and survivorship statistics, 2019. CA 
Cancer J Clin. 2019.

2. Wu HS, Harden JK. Symptom burden and quality of life in survivorship: a review of the literature. 
Cancer Nurs. 2015;38: E29–54. [PubMed: 24831042] 

3. Shi Q, Smith TG, Michonski JD, Stein KD, Kaw C, Cleeland CS. Symptom burden in cancer 
survivors 1 year after diagnosis: a report from the American Cancer Society’s Studies of Cancer 
Survivors. Cancer. 2011;117: 2779–2790. [PubMed: 21495026] 

4. Harrington CB, Hansen JA, Moskowitz M, Todd BL, Feuerstein M. It’s not over when it’s over: 
long-term symptoms in cancer survivors--a systematic review. Int J Psychiatry Med. 2010;40: 163–
181. [PubMed: 20848873] 

5. Miaskowski C, Mastick J, Paul SM, et al. Impact of chemotherapy-induced neurotoxicities on adult 
cancer survivors’ symptom burden and quality of life. J Cancer Surviv. 2018;12: 234–245. 
[PubMed: 29159795] 

6. Mayer DK, Nasso SF, Earp JA. Defining cancer survivors, their needs, and perspectives on 
survivorship health care in the USA. Lancet Oncol. 2017;18: e11–e18. [PubMed: 28049573] 

7. Berger AM, Visovsky C, Hertzog M, Holtz S, Loberiza FR, Jr. Usual and worst symptom severity 
and interference with function in breast cancer survivors. J Support Oncol. 2012;10: 112–118. 
[PubMed: 22277573] 

8. Fu OS, Crew KD, Jacobson JS, et al. Ethnicity and persistent symptom burden in breast cancer 
survivors. J Cancer Surviv. 2009;3: 241–250. [PubMed: 19859813] 

Mazor et al. Page 7

Cancer. Author manuscript; available in PMC 2020 December 15.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



9. Ness S, Kokal J, Fee-Schroeder K, Novotny P, Satele D, Barton D. Concerns across the survivorship 
trajectory: results from a survey of cancer survivors. Oncol Nurs Forum. 2013;40: 35–42. [PubMed: 
23269768] 

10. Mayer DK, Alfano CM. Personalized risk-stratified cancer follow-up care: Its potential for 
healthier survivors, happier clinicians, and lower costs. J Natl Cancer Inst. 2019;111: 442–448. 
[PubMed: 30726949] 

11. Syrowatka A, Motulsky A, Kurteva S, et al. Predictors of distress in female breast cancer survivors: 
a systematic review. Breast Cancer Res Treat. 2017;165: 229–245. [PubMed: 28553684] 

12. Arnaboldi P, Riva S, Crico C, Pravettoni G. A systematic literature review exploring the prevalence 
of post-traumatic stress disorder and the role played by stress and traumatic stress in breast cancer 
diagnosis and trajectory. Breast Cancer. 2017;9: 473–485. [PubMed: 28740430] 

13. Stress Fink G., definitions, mechanisms, and effects outlined: lessons from anxiety. London, 
England: Elsevier, 2016.

14. Bekhbat M, Neigh GN. Sex differences in the neuro-immune consequences of stress: Focus on 
depression and anxiety. Brain Behav Immun. 2018;67: 1–12. [PubMed: 28216088] 

15. Generaal E, Milaneschi Y, Jansen R, Elzinga BM, Dekker J, Penninx BW. The brain-derived 
neurotrophic factor pathway, life stress, and chronic multi-site musculoskeletal pain. Mol Pain. 
2016;12.

16. Miaskowski C, Paul SM, Mastick J, et al. Associations between perceived stress and 
chemotherapy-induced peripheral neuropathy and otoxicity in adult cancer survivors. J Pain 
Symptom Manage. 2018;56: 88–97. [PubMed: 29524582] 

17. Miaskowski C, Mastick J, Paul SM, et al. Chemotherapy-induced neuropathy in cancer survivors. J 
Pain Symptom Manage. 2017;54: 204–218 e202. [PubMed: 28063866] 

18. Karnofsky D Performance scale. New York: Plenum Press, 1977.

19. Karnofsky D, Abelmann WH, Craver LV, Burchenal JH. The use of nitrogen mustards in the 
palliative treatment of carcinoma. Cancer. 1948;1: 634–656.

20. Sangha O, Stucki G, Liang MH, Fossel AH, Katz JN. The Self-Administered Comorbidity 
Questionnaire: a new method to assess comorbidity for clinical and health services research. 
Arthritis Rheum. 2003;49: 156–163. [PubMed: 12687505] 

21. Cohen S, Kamarck T, Mermelstein R. A global measure of perceived stress. J Health Soc Behav. 
1983;24: 385–396. [PubMed: 6668417] 

22. Cuevas BT, Hughes DC, Parma DL, et al. Motivation, exercise, and stress in breast cancer 
survivors. Support Care Cancer. 2014;22: 911–917. [PubMed: 24249424] 

23. Weiss DS, & Marmar, C.R. . The Impact of Event Scale-Revised. New York, N.Y., UCS: Guilford 
Press, 1997.

24. Horowitz M, Wilner N, Alvarez W. Impact of Event Scale: a measure of subjective stress. 
Psychosom Med. 1979;41: 209–218. [PubMed: 472086] 

25. Creamer M, Bell R, Failla S. Psychometric properties of the Impact of Event Scale - Revised. 
Behav Res Ther. 2003;41: 1489–1496. [PubMed: 14705607] 

26. Civilotti C, Castelli L, Binaschi L, et al. Dissociative symptomatology in cancer patients. Front 
Psychol. 2015;6: 118. [PubMed: 25759675] 

27. Sundin EC, Horowitz MJ. Impact of Event Scale: psychometric properties. Br J Psychiatry. 
2002;180: 205–209. [PubMed: 11872511] 

28. Portenoy RK, Thaler HT, Kornblith AB, et al. The Memorial Symptom Assessment Scale: an 
instrument for the evaluation of symptom prevalence, characteristics and distress. Eur J Cancer. 
1994;30A: 1326–1336. [PubMed: 7999421] 

29. Portenoy RK, Thaler HT, Kornblith AB, et al. Symptom prevalence, characteristics and distress in 
a cancer population. Qual Life Res. 1994;3: 183–189. [PubMed: 7920492] 

30. Gallasch CH, Alexandre NM. The measurement of musculoskeletal pain intensity: a comparison of 
four methods. Revista Gaucha de Enfermagem. 2007;28: 260–265. [PubMed: 17907648] 

31. SPSS. IBMSPSS for Windows. Chicago, IL: SPSS, Inc., 2015.

Mazor et al. Page 8

Cancer. Author manuscript; available in PMC 2020 December 15.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



32. Serlin RC, Mendoza TR, Nakamura Y, Edwards KR, Cleeland CS. When is cancer pain mild, 
moderate or severe? Grading pain severity by its interference with function. Pain. 1995;61: 277–
284. [PubMed: 7659438] 

33. Wong ML, Paul SM, Cooper BA, et al. Predictors of the multidimensional symptom experience of 
lung cancer patients receiving chemotherapy. Support Care Cancer. 2017;25: 1931–1939. 
[PubMed: 28160076] 

34. Roiland RA, Heidrich SM. Symptom clusters and quality of life in older adult breast cancer 
survivors. Oncol Nurs Forum. 2011;38: 672–680. [PubMed: 22037330] 

35. Bower JE, Ganz PA, Desmond KA, Rowland JH, Meyerowitz BE, Belin TR. Fatigue in breast 
cancer survivors: occurrence, correlates, and impact on quality of life. J Clin Oncol. 2000;18: 743–
753. [PubMed: 10673515] 

36. Glare PA, Davies PS, Finlay E, et al. Pain in cancer survivors. J Clin Oncol. 2014;32: 1739–1747. 
[PubMed: 24799477] 

37. Howell D, Oliver TK, Keller-Olaman S, et al. Sleep disturbance in adults with cancer: a systematic 
review of evidence for best practices in assessment and management for clinical practice. Ann 
Oncol. 2014;25: 791–800. [PubMed: 24287882] 

38. Brandao T, Schulz MS, Matos PM. Psychological adjustment after breast cancer: a systematic 
review of longitudinal studies. Psychooncology. 2017;26: 917–926. [PubMed: 27440317] 

39. Dunn LB, Langford DJ, Paul SM, et al. Trajectories of fear of recurrence in women with breast 
cancer. Support Care Cancer. 2015;23: 2033–2043. [PubMed: 25524004] 

40. Zafar SY. Financial Toxicity of Cancer Care: It’s Time to Intervene. J Natl Cancer Inst. 2016;108.

41. Xiao C, Miller AH, Felger J, Mister D, Liu T, Torres MA. Depressive symptoms and inflammation 
are independent risk factors of fatigue in breast cancer survivors. Psychol Med. 2017;47: 1733–
1743. [PubMed: 28193310] 

42. Penedo FJ, Benedict C, Zhou ES, et al. Association of stress management skills and perceived 
stress with physical and emotional well-being among advanced prostrate cancer survivors 
following androgen deprivation treatment. J Clin Psychol Med Settings. 2013;20: 25–32. 
[PubMed: 22739661] 

43. Harris LN, Bauer MR, Wiley JF, et al. Chronic and episodic stress predict physical symptom bother 
following breast cancer diagnosis. J Behav Med. 2017;40: 875–885. [PubMed: 28528393] 

44. Parikh D, De Ieso P, Garvey G, et al. Post-traumatic stress disorder and post-traumatic growth in 
breast cancer patients--a systematic review. Asian Pac J Cancer Prev. 2015;16: 641–646. [PubMed: 
25684500] 

45. Goyal NG, Maddocks KJ, Johnson AJ, Byrd JC, Westbrook TD, Andersen BL. Cancer-specific 
stress and trajectories of psychological and physical functioning in patients with relapsed/
refractory chronic lymphocytic leukemia. Ann Behav Med. 2018;52: 287–298. [PubMed: 
30084895] 

46. Ritchie CS, Zhao F, Patel K, et al. Association between patients’ perception of the comorbidity 
burden and symptoms in outpatients with common solid tumors. Cancer. 2017;123: 3835–3842. 
[PubMed: 28608952] 

47. Portz JD, Kutner JS, Blatchford PJ, Ritchie CS. High symptom burden and low functional status in 
the setting of multimorbidity. J Am Geriatr Soc. 2017;65: 2285–2289. [PubMed: 28857119] 

48. Bellury L, Pett MA, Ellington L, Beck SL, Clark JC, Stein KD. The effect of aging and cancer on 
the symptom experience and physical function of elderly breast cancer survivors. Cancer. 
2012;118: 6171–6178. [PubMed: 22674036] 

49. Miaskowski C, Conley YP, Mastick J, et al. Cytokine gene polymorphisms associated with 
symptom clusters in oncology patients undergoing radiation therapy. J Pain Symptom Manage. 
2017;54: 305–316 e303. [PubMed: 28797847] 

50. Lynch Kelly D, Dickinson K, Hsiao CP, et al. Biological basis for the clustering of symptoms. 
Semin Oncol Nurs. 2016;32: 351–360. [PubMed: 27776832] 

Mazor et al. Page 9

Cancer. Author manuscript; available in PMC 2020 December 15.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Mazor et al. Page 10

Table 1.

Phenotypic characteristics of cancer survivors

Demographic characteristics Mean (SD)

Age (years) 60.1 (11.2)

Education (years) 16.4 (2.7)

% (n)

Female 84.7 (527)

Married/partnered (% yes) 61.6 (374)

Lives alone (% yes) 28.7 (176)

Employed (% yes) 44.4 (276)

Ethnicity

 White 78.8 (491)

 Non-white 21.2 (132)

Total annual household income

 <$30,000 20.6 (119)

 $30,000 to $69,000 20.4 (118)

 $70,000 to $99,999 17.8 (103)

 ≥ $100,000 41.2 (238)

Child care responsibilities (% yes) 15.1 (93)

Adult care responsibilities (% yes) 3.8 (22)

Clinical characteristics Mean (SD)

Karnofsky Performance Status score 85.7 (10.6)

Body mass index (kg/m2) 26.0 (5.4)

Total number of MSAS symptoms (out of 32) 9.1 (5.2)

Number of comorbidities 2.6 (1.9)

Self-Administered Comorbidity Questionnaire score (0 to 39) 3.8 (3.3)

Perceived Stress Scale score 17.3 (8.9)

Impact of Events Scale-Revised total score 12.9 (12.5)

Years since cancer diagnosis 4.7 (4.8)

Years since cancer diagnosis (median) 3.04

Number of prior cancer treatments 3.2 (1.0)

Prior surgery (% yes) 92.6 (575)

Prior chemotherapy (% yes) 100.0 (623)

Previous neurotoxic chemotherapy regimen

 Only platinum 24.3 (151)

 Only taxane 48.2 (300)

 Both platinum and taxane 27.5 (171)

Prior radiation therapy (% yes) 62.7 (387)

Prior hormonal therapy (% yes) 39.8 (246)

Current surgery (% yes) 0.2 (1)
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Demographic characteristics Mean (SD)

Current chemotherapy (% yes) 0.0 (0)

Current radiation therapy (% yes) 1.8 (11)

Current hormonal therapy (% yes) 32.3 (201)

Current targeted therapy (% yes) 6.3 (39)

Number of metastatic sites (out of 7) 0.7 (0.8)

Number of metastatic sites without lymph node involvement (out of 6) 0.2 (0.6)

% (n)

Smoker (ever) 36.3 (224)

Exercise on a regular basis (% yes) 86.3 (535)

Occurrence of comorbid conditions (% and number of survivors who reported each comorbid condition from the Self-
Administered Comorbidity Questionnaire)

 Osteoarthritis 26.0 (162)

 Back pain 31.3 (195)

 Depression 21.8 (136)

 High blood pressure 24.4 (152)

 Heart disease 6.4 (40)

 Diabetes 5.3 (33)

 Lung disease 5.3 (33)

 Anemia or blood disease 5.5 (34)

 Ulcer or stomach disease 3.5 (22)

 Kidney disease 1.6 (10)

 Rheumatoid arthritis 2.6 (16)

 Liver disease 2.2 (14)

Cancer diagnosis
 Breast 55.7 (347)

 Colon 8.0 (50)

 Lung 3.0 (19)

 Ovarian 8.7 (54)

 Other* 24.6 (153)

Abbreviations: kg = kilogram; m2 = meters squared; MSAS = Memorial Symptom Assessment Scale; SD = standard deviation

*
Other cancer diagnoses include: bladder, head and neck, Hodgkin’s and Non-Hodgkin’s lymphoma, multiple myeloma, pancreatic, prostate, 

sarcoma, stomach, testicular, uterine, vaginal
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Table 2.

Multiple linear regression model of predictors of higher symptom burden (i.e., number of co-occurring 

symptoms on MSAS scale)

Characteristic R2 r ß R2 change* (sr2) p-value

Age −.167 −.017 .001 .618

Ethnicity – Non-White .124 .037 <.001 .255

Body mass index .093 −.001 <.001 .980

History of smoking .092 .084 .007 .009

Comorbidity (SCQ score) .317 .113 .009 .002

Functional status (KPS score) −.453 −.203 .030 <.001

Perceived stress (PSS score) .571 .336 .069 <.001

Cancer-related stress (IES-R total) .529 .229 .032 <.001

Percent of variance explained 45.6%

*
R2 change = percentage of total variance uniquely explained by each characteristic included in the model.

Abbreviations: IES-R = Impact of Event Scale-Revised; KPS score = Karnofsky performance status score; MSAS = Memorial Symptom 
Assessment Scale; PSS = Perceived Stress Scale; SCQ = Self-Administered Comorbidity Questionnaire
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