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Abstract

Purpose—This study aims to (1) describe the activities, function, and health-related quality of 

life (HRQOL) of a large sample of older adults (age ≥ 65) with cancer, (2) identify the associations 

with demographics, cancer type, comorbid conditions, and ability to participate in activities and 

functional status.
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Methods—The Health Registry/Cancer Survivorship Cohort is an institutional database designed 

to aid cancer survivorship research. The registry includes three measures of patient-reported 

HRQOL: FACT-G and PROMIS® Global measures for physical and mental health. Other 

measures included in the registry are cancer type, date from diagnosis, number of comorbid 

conditions and specific conditions and their limitations in daily activity, and self-reported daily 

activity/function.

Results—Our sample consists of 768 older adults with cancer, mean age 72 years, 60% female, 

and 90% White. Mean scores for HRQOL: FACT-G (85, range: 25–108), PROMIS-physical (48, 

range: 16–67) and, PROMIS-mental (51, range: 21–67). In multivariable models, Black race, one 

or more comorbid conditions, and Gastrointestinal cancer (p < .05), and patient- reported 

decreased levels of activities/function were all independently associated with poor HRQOL (p < .

0001).

Conclusions—Older Black adults with cancer, those that have high comorbidity burden, with 

gastrointestinal cancers and those that report decreased ability to participate in daily activities/

function reported poorer HRQOL. As geriatric oncology moves towards trying to identify who 

may need supportive services, this study demonstrated that a one question patient-reported level of 

activities and functional ability were independently associated with physical, mental, and cancer-

specific HRQOL.
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INTRODUCTION

Cancer is primarily a disease of older adults, with the majority of new cancer diagnoses and 

cancer deaths occurring in people over the age of 65 years. Given the “aging” of the U.S. 

population, there is an anticipated 67% increase in cancer incidence among older adults by 

2030 [1]. The treatment of older adults with cancer remains complex due to the 

heterogeneous aging process and associated wide range in treatment tolerability and toxicity 

[2]. Overall, older adults are at greater risk of treatment-related toxicity [3] and often lack 

the physiologic reserve necessary to adequately recover from acute toxicities, resulting in 

prolonged functional deficits and diminished quality of life [4,5].

Health-related quality of life (HRQOL), a multidimensional construct including a person’s 

subjective assessment of their physical, mental, and social health, [6] has become a 

frequently-used outcome in clinical cancer studies. However, studies to date in older adults 

with cancer have a number of limitations including small sample sizes, inclusion of only 

fitter, younger ‘old’ adults, or measured HRQOL with only one generic (non-cancer 

specific) questionnaire such as the Short Form-36 [7–11]. Previous work has already shown 

that 25–30% of older adults report a significant decline in HRQOL within the first year of a 

cancer diagnosis [12,13]. A deeper understanding of the associations with HRQOL in a large 

sample of older adults with cancer, including a more diverse mix of cancer types and larger 
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sample sizes, may generate important new insights into associations with poor HRQOL and 

identify intervention focused factors.

Most older adults value the maintenance of their HRQOL (including cognition and 

functional ability) higher than their overall survival [14–16]; yet, HRQOL is generally not 

addressed as part of routine cancer care and referrals to related supportive services in a 

typical outpatient oncology clinic are underutilized [17,18]. Older adults with cancer report 

needing and wanting supportive care treatments to help improve their HRQOL, but practical 

methods to identify patients in need are lacking [19–21].

Cancer-related disability, in contrast to disability related to trauma or neurological 

conditions such as stroke, is typically a gradual process. This gradual decline can be difficult 

for providers to detect and is a barrier to patients receiving supportive services during and 

after cancer treatment [22,23]. Supportive services, such as cancer rehabilitation 

(occupational and physical therapy), could improve HRQOL and functional status; however, 

timely identification of patients at risk for poor HRQOL in busy oncology clinics remains 

problematic [24,22,23]. A deeper understanding of the underlying factors associated with 

declines in HRQOL, over and above number and type of comorbid conditions, and 

developing better strategies for identifying patients who may benefit from related supportive 

interventions quickly is critical to improving the care of older adults with cancer.

This study aims to (1) describe activities, function and HRQOL of a large sample of adults’ 

age 65 years or older with a cancer diagnosis and (2) identify the associations with 

demographics, cancer type, comorbid conditions and ability to participate in activities and 

functional status.

METHODS

Participants

We examined data collected through a large hospital-based observational cohort registry 

entitled the Health Registry/Cancer Survivorship Cohort (HR/CSC). This registry is an 

Institutional Review Board-approved (IRB no. 09-0605) database designed to aid cancer 

survivorship research. The registry includes patient-reported data, biologic specimens, and 

tumor tissue for adults with cancer. Registry participants are identified and recruited through 

the North Carolina Cancer Hospital outpatient clinics (2010 – 2014) with the following 

eligibility criteria: 18 years and older, and English or Spanish language proficiency. 

Informed consent was obtained from all individual participants included in the study. Our 

specific sub - study was limited to registry participants’ age 65 years and older and was 

approved by the Office of Human Research Ethics (IRB no. 13-3791).

Measures and data collection

For the registry, baseline survey interviews were conducted by trained staff using computer-

assisted telephone-based interview technology. The baseline survey included 3 standardized 

measures of HRQOL, demographics, comorbid conditions checklist including questions 

regarding whether or not the condition limited daily activities, cancer type, date from 

diagnosis, and self- reported activities/function.
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For our study, the following HRQOL measures were included; the Functional Assessment of 

Cancer Therapy-General (FACT-G), and the National Institutes of Health’s Patient-Reported 

Outcomes Measurement Information System® (PROMIS®) Global Health short form which 

includes physical and mental health subscales. The FACT-G consists of 21 questions 

regarding physical, social/family, emotional, and functional well-being during the past week 

and was answered on an ordinal response scale between 0 (not at all) to 4 (very much). The 

total score for the FACT-G ranges from 0 – 108, with higher scores indicating better 

HRQOL [25]. The average score for adults with cancer 81, adults without cancer is 80 [26]. 

The minimal clinically importance difference for the FACT-G is 3–7 points [27,28].

The PROMIS Global Health short form version 1 is a 10 - item scale that measures 

perceptions of global health across domains of physical function, fatigue, pain, emotional 

distress, and social health [29,30]. The PROMIS Global Health produces 2 different scores. 

The two larger subdomains (physical health and mental health) consist of eight questions, 

and have been tested in a large sample of adults living in the US with a standardized mean 

score of 50 and a standard deviation of 10 [30]. The minimal clinical important difference 

for PROMIS ranges from 2 to 6 points [31,32].

The HR/CSC also includes one question from the Patient Generated - Subjective Global 

Assessment (PG- SGA-AF) that asks about activities/function [33]. Specifically, this 

question asks, “In the past month, how would you generally rate your activity?” Response 

options range from 0 “normal activity with no limitations” to 4 “pretty much bedridden, 

rarely out of bed”. For this study, only the activities and function item was used. The full 

scale (not included here) includes questions regarding nutrition and one question on 

function. To our knowledge, this is the first time this question has been used alone. This full 

scale was previously found to be associated with HRQOL in patients undergoing radiation, 

and it predicted overall survival in patients with advanced cancer [34,35,33].

Statistical Analysis

Descriptive statistics are provided for all study measures. We only used data where we had 

complete information (768/807 = 95 %). We stratified our sample into two groups to 

compare and explore potential differences; peri-diagnosis to one year from diagnosis, and 

patients who were at least one year from diagnosis. Multivariable linear regression modeling 

was used to evaluate the associations between the outcome variables (HRQOL measures: 

FACT-G, PROMIS Global physical and mental health) and the following factors available in 

the dataset: cancer type, date from diagnosis (for this analyses was used as a continuous 

variable instead of dichotomous), total number of comorbidities (not including primary 

cancer), type and associated limitations of specific comorbidities chosen for frequency in 

dataset, and from a consensus of authors of comorbid conditions we hypothesized could 

potentially decrease HRQOL (diabetes, congestive obstructive pulmonary disease (COPD), 

arthritis, stroke, depression/anxiety and cardiac conditions) demographics (age, sex, race, 

living arrangements), and activities/function. We used all variables that were available and 

no specific model selection was used. All analyses were completed using SAS version 9.3 

(Cary, NC).
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Results

Descriptive Statistics

There were 768 patients in the registry who were age 65 years or older with cancer. All 

descriptive statistics for the sample are shown in Table 1. The mean age was 72 years (range: 

65 – 93, SD: 6), 60 % (457) were female, a majority of participants lived with at least one 

other person (64 %), and on average the number of comorbid conditions was 3.2 (range: 0 – 

12, SD: 2). The majority were diagnosed with genitourinary cancers (25%), followed by 

breast and gastrointestinal (24, 22 %), respectfully. Half of the sample reported normal 

activity, 33% reported “Not my normal self, but able to be up and about with fairly normal 

activities”, and the remaining 16% reported some level of activities/function limitation. The 

baseline survey interviews were completed with a median of 76 days from diagnosis. The 

mean scores for the HRQOL outcome measures are PROMIS Physical 48 (SD: 9.1), 

PROMIS Mental 51(SD: 8.5), and FACT-G 85(SD: 15.3). The only significant difference 

between groups of survivors was between cancer types.

Multivariable Models of Factors Associated with HRQOL Measures

In the multivariable models (Table 2), alone for each of the three HRQOL measures, the 

following were significantly associated with worse HRQOL in all measures: Black race (all 

p < 0.05), and one or more comorbid conditions (all p < .02), For cancer-specific FACT-G, 

adults with gastrointestinal cancers, activity limiting diabetes and depression/anxiety, and 

also reported significantly lower HRQOL (p < .05). For PROMIS Global physical health, 

being male, having genitourinary, gastrointestinal and other cancers, and activity limiting 

arthritis were separately associated with poor physical HRQOL (p < .001). Lastly, for 

PROMIS Global mental health, being 85 years or older, having genitourinary, 

gastrointestinal cancers (compared to breast), reporting depression/anxiety and reporting 

decreased activities/function were significantly related to poor mental health (p < .05).

Since the activity/function question was independently associated with all three HRQOL 

measures even after controlling for the other patient demographic and clinical characteristics 

(p < .0001), we focused further on this item, see Figure 1. For the PROMIS-Physical, with 

each decreasing level of activity/function, there was a significant decrease in score compared 

to the previous level. For instance, those who reported being in the” bed less than half of the 

day” reported PROMIS physical scores approximately 3.44 points lower than those who 

reported being “not normal, but out of the bed most of the day”. This similar pattern was 

seen with both the FACT-G and PROMIS mental.

DISCUSSION/CONCLUSION

This study describes the activities, function, and the HRQOL of a large sample of older 

adults (65 years or older) with cancer. On average, our sample of older adults with cancer 

reported their physical and mental health with PROMIS as similar to the general US 

population, and better HRQOL with the FACT-G [28]. In our study, Black race, one or more 

comorbid conditions (p <. 05), and self-reported decreased levels of activities/function were 

all independently associated with poor HRQOL (p < .001).
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The significant association we found between comorbidity burden and lower HRQOL is 

supported in the literature [8,36,15]. Smith and colleagues found that older adults with 

cancer were more likely to have at least one comorbid condition compared to same-age 

counterparts without cancer, and those with two or more comorbidities were more likely to 

report poor HRQOL. They also found that conditions such as arthritis, lung disease, stroke, 

and gastrointestinal disease had an even greater role in predicting low HRQOL than cancer. 

For our sample, older adults with at least one or more condition was associated with a 

decrease in HRQOL. However, when we added specific conditions that we hypothesized 

based on the literature to have a potential impact on HRQOL (diabetes, COPD, arthritis, 

stroke, anxiety/depression, and cardiac conditions) we found that a diagnosis of diabetes, 

arthritis, and depression/anxiety were significantly associated with HRQOL. We did not find 

any significant association of HRQOL with COPD, stroke or cardiac conditions.

Interestingly, patients who reported having diabetes with no limitations reported higher 

physical HRQOL than those without, we suspect that potentially patients with diabetes, with 

no associated limitations may be more activated within the health care system. This 

association changed dramatically when patients report that the diabetes limits their activity 

and it significantly decreased their HRQOL. For adults with arthritis, only their mental 

health appeared to suffer when arthritis limited their activity level. We did find that having a 

diagnosis of depression and/or anxiety where it was reported as limiting activity was also 

significantly associated with poor HRQOL. Adults who reported depression and anxiety 

reported decreased physical HRQOL on both the PROMIS and the FACT-G, but no decrease 

in mental health. Those with activity limiting depression and anxiety were significantly 9.4 

points lower on the PROMIS scale than those without limitations. This finding, although not 

surprising, offers a potentially treatable condition which could alleviate decreases in 

HRQOL for older adults with cancer. Although depression and anxiety can be appropriately 

managed, psychological treatments are underutilized [37]. Lastly, similar to other studies, 

higher levels of comorbidity have also been found to be associated with increased number of 

functional deficits in older adults with cancer [18,8].

In our study, race was significantly associated with HRQOL, even after controlling for other 

major demographic and clinical variables. This association has been established within the 

literature, where older Black adults with cancer consistently report lower HRQOL [38]. 

Recent literature suggests that older Black adults may perceive the diagnosis of cancer to 

have a greater impact on well-being than White counterparts [39]. In some studies where 

race was a significant predictor of HRQOL, the limiting factor of certain conditions (i.e. 

diabetes) was thought to potentially be driving these results or at least interacted with race 

[40]. In Black Americans, some cancers tend to be diagnosed at a later stage, with increased 

levels of disability [41]. Multiple levels of systematic and system- level factors not measured 

in our sample may be contributing to this finding, such as decreased access to care, 

increased disability burden, or decreased quality of care and cancer care differences 

[39,42,43]. Future research needs to focus on culturally sensitive interventions aimed at 

older Black adults with cancer to improve their HRQOL.

We found that asking patients to rate their level of activities and functional ability was 

significantly associated with HRQOL. Similar studies have found performance status as 

Pergolotti et al. Page 6

J Geriatr Oncol. Author manuscript; available in PMC 2018 July 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



measured by a clinician to be predictive of survival in some cancer types [44], this study 

used patient-reported assessments. In studies examining the differences between patient and 

clinician reported performance status, patient- reported was associated with other factors of 

disability and concern, such as previous falls [45,2]. Patient-reported activity and functional 

status is particularly informative as patient-reported outcome measures move from 

observation to triggering and informing specific types of supportive cancer care services, 

such as rehabilitation services that directly treat limitations in activities and functional 

ability. Because our study showed significant and consistent decline in HRQOL related to 

lower levels of activity and function (see Figure 1), this single-item measure may hold 

potential as a tool for oncology providers to identify risks for HRQOL concerns in their 

patients who may require referral for rehabilitation services. Future research is needed to 

determine the easiest and most effective measure to identify need for cancer rehabilitation 

services.

Our study has several limitations. At the time of this study we did not have specific cancer 

and cancer-treatment related variables that may modify our results, such as cancer stage, 

type and dates of treatment, and length of survival. However, we had a large sample with 

multiple types of cancers throughout the cancer continuum providing a broad understanding 

of HRQOL in an older cancer population. We tried to address this by looking at time from 

diagnosis, assuming patients within the first year of survivorship would be different than 

those more than a year from diagnosis. We only found differences between cancer types, but 

when used as a variable within the multivariable model, there was no significant association 

with HRQOL. Our study was a cross-sectional analysis, so we were not able to examine 

causational relationships, such as the prediction of HRQOL and longer-term outcomes. We 

also recognize that our measures of HRQOL have items regarding physical performance 

which may overlap some with our measure of activities/function. Lastly, this sample was 

from a single institution, which may not be generalizable to all older adults with cancer, 

however our institution is similar to other cancer centers, and this study consisted of a wide 

range of cancer diagnoses and a large diverse sample.

Future research examining how to best identify and treat functional limitations and certain 

comorbid conditions is necessary to provide the critical supportive services needed to 

potentially improve HRQOL of older adults with cancer. Clinic friendly, quick, validated 

screening tools of patient-reported activities of daily living and function within busy 

oncology clinics could be integrated into the daily oncology provider’s routine. Brief 

screening tools, such as the question asked in this survey about participating in activities and 

functional tasks could be useful in identifying patients at risk for poor HRQOL and who 

could use supportive services including but not limited to occupational and physical 

therapies, and home health care. In addition, testing of screening tools in a large cancer 

population will provide data on meaningful cut off values for referral and/or follow-up 

services. Management of activities of daily living and physical function impact HRQOL and 

remains an important consideration for the older survivor of cancer.
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Table 1

Characteristics of the Sample

Variable Total (N = 768) First year* (n = 480) One-year post (n = 288) p

Sex

 Male 311 (40) 205 (43) 106 (37) 0.11

 Female 457 (60) 275 (57) 182 (63)

Age (years)

 65–70 330 (43) 204 (43) 126 (44) 0.12

 70–74 201 (26) 129 (27) 72 (25)

 75–79 139 (18) 95 (20) 44 (15)

 80–84 63 (8) 36 (7) 27 (9)

 85+ 35 (5) 16 (3) 19 (7)

Race

 White 689 (90) 426 (89) 263 (91) 0.27

 Non-White 70 (10) 54 (11) 25 (9)

Co-morbidities

 0 – 1 176 (23) 102 (21) 74 (26) 0.10

 2 – 3 286 (38) 194 (40) 95 (33)

 ≥4 303 (40) 184 (39) 119 (41)

Type of Cancer

 Genitourinary 191 (25) 132 (28) 59 (20) <.0001

 Breast 187 (24) 88 (18) 99 (34)

 Gastrointestinal 171 (22) 106 (22) 65 (23)

 Gynecologic 118 (15) 98 (20) 20 (7)

 Other 101 (13) 56 (12) 45 (16)

Lived Alone

 Yes 186 (24) 123 (26) 63 (22) 0.26

 No 582 (76) 357 (74) 225 (78)

Activities/Function

 Normal 392 (51) 230 (48) 162 (56) 0.20

 Fairly normal 254 (33) 165 (34) 89 (31)

 In bed or chair < ½ day 65 (9) 46 (10) 19 (7)

 In bed or chair > ½ day 52 (7) 35 (7) 17 (6)

 Bedridden 5 (1) 4 (1) 1 (0)

HRQOL^

 FACT-G 85 (15) 85 (15) 86 (16) 0.27

 PROMIS- GPH 48 (9) 48 (9) 48 (9) 0.85

 PROMIS- GMH 51 (8) 51 (8) 52 (9) 0.15

Note.

*
peri-diagnosis to one-year post.
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^
means (standard deviation). FACT-G = Functional Assessment of Cancer Therapy-General, PROMIS Patient-Reported Outcomes Measurement 

Information System Global Physical Health= GPH, PROMIS Patient-Reported Outcomes Measurement Information System Global Mental 
Health=PROMIS-GMH.
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