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Abstract
Purpose Healthy lifestyles including maintaining a normal weight, consuming a healthy diet, and being physically active can
improve prognosis and health-related quality of life (HRQoL) among cancer survivors. The largest proportion of cancer survivors
are older adults (≥ 65 years), yet their lifestyle behaviors are understudied. This study sought to examine the lifestyle behaviors
(maintaining healthy weight, diet quality, physical activity) of older female cancer survivors and identify associations with
HRQoL.
Methods Older female cancer survivors (n = 171) completed surveys to assess HRQoL (RAND-36), unintentional weight loss,
body mass index (BMI), diet quality (HEI-2015), and physical activity. Demographic information and medical record data were
also collected. Descriptive analyses, correlations, and stepwise linear regressions were utilized.
Results Physical and mental HRQoL of the sample (mean age = 74.50 years) were low: 41.94 ± 10.50 and 48.47 ± 7.18, respec-
tively, out of 100. Physical activity was low: 75.3%, 54.2%, and 68.1% reported no strenuous, moderate, and mild physical
activity, respectively. Mean BMI was 27.71 ± 6.24 (overweight) with 64% of the participants being overweight or obese. Mean
HEI-2015 scores were 66.54 ± 10.0. Engagement in moderate physical activity was associated with higher physical HRQoL (β =
0.42, p = 0.004). Being white (β = 0.53, p < 0.001), older (β = 0.27, p = 0.025), and having higher HEI scores (β = 0.30, p =
0.011) were associated with higher mental HRQoL.
Conclusions Older cancer survivors report poor diet quality, high rates of being overweight or obese, and low levels of physical
activity that impact their HRQoL. Results indicate the need for tailored health coaching for older cancer survivors regarding their
lifestyle behaviors to improve prognosis and HRQoL.
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Introduction

Older adults (age ≥ 65 years) account for more than 62% of
the more than 16.9 million cancer survivors in the USA [1].
Due to the aging of the population, as well as advancements in
screenings and treatment, the number of older cancer survi-
vors will continue to grow [2]. Despite a majority demograph-
ic, there is limited research focusing on the older cancer sur-
vivor population, a heterogeneous group in terms of functional
status and healthcare needs [2, 3]. Older cancer survivors are
significantly more likely to report fair to poor health and have
more chronic medical conditions and functional limitations
than their cancer-free counterparts [4]. Both aging and status
as a cancer survivor may increase the risk for chronic health
conditions and worsen health-related quality of life (HRQoL)
[5]. HRQoL is a multidimensional concept that quantifies the

* Jessica L. Krok-Schoen
Jessica.krok@osumc.edu

1 Division of Medical Dietetics and Health Sciences, School of Health
and Rehabilitation Sciences, College of Medicine, The Ohio State
University, 453 W. 10th Ave, 306N Atwell Hall,
Columbus, OH 43210, USA

2 Comprehensive Cancer Center, The Ohio State University, 460 W.
10th Ave, Columbus, OH, USA

3 College of Nursing, The Ohio State University, 1585 Neil Ave.,
Columbus, OH, USA

4 Division of Hematology, College of Medicine, The Ohio State
University, 370 W. 9th Ave., Columbus, OH, USA

https://doi.org/10.1007/s00520-020-05812-3

/ Published online: 11 October 2020

Supportive Care in Cancer (2021) 29:3049–3059

http://crossmark.crossref.org/dialog/?doi=10.1007/s00520-020-05812-3&domain=pdf
https://orcid.org/0000-0003-2484-5887
mailto:Jessica.krok@osumc.edu


physical, psychological, and social aspects of health and their
correlates, including health conditions, functional status, and
socioeconomic status [6].

One strategy to improve HRQoL is through the adoption
and maintenance of healthy lifestyle behaviors such as
exercising, eating a balanced diet, not smoking, getting ade-
quate sleep, limiting alcohol consumption, and reducing stress
[7]. The National Comprehensive Cancer Network [8],
American Society of Clinical Oncology [9], American
Institute of Cancer Research [10], American Cancer Society
[11], and the American College of Sports Medicine [12] have
all provided guidelines regarding health behaviors and life-
style behaviors for cancer survivors. Unfortunately, previous
studies suggest that the majority of cancer survivors do not
meet these current guidelines, contributing to the increased
risk of negative outcomes including development of second-
ary cancers, cancer recurrence, and poor HRQoL [5, 13, 14].

Lifestyle behaviors among older female cancer survivors are
an understudied area of research despite significant prognostic
implications for treatment side effects, cancer-specific mortali-
ty, and overall survival [3]. Previous studies have indicated
gender differences in health behaviors among older cancer sur-
vivors [15, 16]. For example, LeMasters [15] found that female
cancer survivors are more likely to eat more fruits and vegeta-
bles and be of normal weight, yet less likely to meet physical
activity recommendations. Furthermore, older women are of
particular importance as they are typically in charge of meal
planning and preparation and may have more control over di-
etary intake of the household compared with older men [17].

Although evidence has been accumulating only recently,
several studies have found that lifestyle factors, such as nor-
mal body weight, physical activity, and healthy diet, are indi-
vidually associated with better HRQoL [5, 14, 18]. The few
studies that have focused on older female cancer survivors
demonstrated that increased healthy lifestyle behaviors are
associated with physical and mental HRQoL [16, 19].
However, these studies mainly focused on older breast cancer
survivors, limiting its generalizability. In addition, studies fo-
cused on potential differences in nutritional intake and phys-
ical and psychological well-being by demographic factors,
including age, race, and income, are missing.

An exploration of lifestyle factors including nutritional in-
take, physical activity, and weight, among older female cancer
survivors, is warranted because they can be modified and are
influenced by biological, social, and psychological variables.
Thus, the biopsychosocial model [20] and the social determi-
nants of health model [21] guide this current research. This
study sought to examine the self-reported prevalence of life-
style behaviors (maintaining healthy weight, dietary intake,
physical activity) of older female cancer survivors. A second
objective was to identify associations between lifestyle behav-
iors and physical and mental HRQoL among older female
cancer survivors.

Methods

Participants

Eligible participants were female, aged 65 or older, who had
received primary cancer treatment (i.e., chemotherapy, sur-
gery, radiation) within the past 5 years, were community-
dwelling, and able to complete a survey in English. Women
with all cancer subtypes and stages, as well as women receiv-
ing maintenance therapy (i.e., hormonal therapy), were eligi-
ble to participate. Participants were excluded if they had a
cancer diagnosis greater than 10 years prior to the time of
study recruitment, in order to minimize recall bias regarding
changes in health status since completion of cancer treatment.

Recruitment

Women who met the eligibility criteria were recruited through
two primary methods. The first method was during follow-up
visits to the [22] Geriatric Oncology Clinic. When prospective
patients were identified, a physician study member provided
the participant with a recruitment flyer, which had the study
coordinator’s name and contact information. The second
method involved the identification of prospective participants
through medical records obtained from the cancer center’s
registry. When patients were identified as meeting the eligi-
bility criteria, the study coordinator was provided with the
prospective participant’s name and mailing address. A recruit-
ment letter explaining the survey was sent to the prospective
participants asking them to contact the study coordinator if
they were interested. Women who contacted the study coor-
dinator were screened to verify that they met eligibility
criteria. The study goals and responsibilities were explained
and then participants were asked whether they were willing to
participate. Eligible women who were interested in participat-
ing accessed the survey by the provided link to the Research
Electronic Data Capture (REDCap) survey in the recruitment
letter, or they requested the survey via mail or telephone.
REDCap is a secure web application for building and manag-
ing online surveys and databases.

Of the 1200 women who met the eligibility criteria that
were contacted for participation, 215 expressed interest in par-
ticipating in the study. Forty-four women expressed interest
but did not respond to subsequent follow-up attempts and 171
women completed survey measures. Thus, the response rate
was 14.3%.

Informed consent, as well as a HIPAA (Health Insurance
Portability and Accountability Act) waiver to collect basic
demographic and clinical characteristics from their medical
records, was obtained from all participants. All participants
received a $10 gift card for their time. The Ohio State
University Institutional Review Board approved the informed
consent procedures and study protocol.
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Measures

RAND-36: the 36-item health survey [23] This 36-item survey
is comprised of eight subscales assessing the following aspects of
HRQoL: physical functioning, role functioning physical, pain,
general health, energy/fatigue, social functioning, role function-
ing emotional, and emotional well-being. Responses to these
items are on a 5-point Likert scale. Responses to the individual
items are transformed during data analysis to a scale ranging
from 0 to 100, with 100 being the highest subscale score for each
of the 8 subscales [6, 23]. In addition, two composite scores can
be created from the 8 subscales concerning physical (physical
composite score (PCS)) and mental (mental composite score
(MCS)) health concerns. For the purposes of this study, the
PCS and MCS were used as measures of the participants’ phys-
ical and mental HRQoL, respectively [6, 23].

Healthy weight Participant’s body mass index (BMI) was cal-
culated from their reported height and weight in kg/m2. BMI
was divided into 6 categories: underweight (< 18.5), normal
weight (18.5 to < 25), overweight (25 to < 30), class 1 obese
(30 to < 35), class 2 obese (35 to < 40), and extreme obesity
(≥ 40) [24]. Unintentional weight loss was assessed using the
yes/no question, “Have you recently lost weight without try-
ing?” from the Malnutrition Screening Tool [25].

Diet History Questionnaire The Diet History Questionnaire II
(DHQ II) [26] is a food frequency questionnaire consisting of
134 food item questions and 8 dietary supplement questions.
Questions inquire about dietary intake over the past 12months
and include questions about portion size and frequency, food
preparation, alcohol intake, and special diet restrictions.
Responses were imputed into Statistical Analysis Software
in order to calculate Healthy Eating Index (HEI)-2015 scores.
The HEI scoring software provides a score, which relates to
quality of diet, from the diet information collected from the
DHQ II. Total HEI score ranges from 0 to 100, with 100 being
in complete compliance with the Dietary Guidelines for
Americans [27]. HEI scores > 80 indicate a “good” diet,
scores ranging from 51 to 80 reflect a diet that “needs im-
provement,” and HEI scores < 51 imply a “poor” diet [28].

Physical activity Physical activity was measured by questions
regarding the intensity of the exercise (strenuous, moderate,
mild), frequency (none, 2, 3, 4, 5, or more days a week), and
duration (< 20, 20–39, 40–59, ≥ 1 h). Physical activity ques-
tions are from the Personal Habits Questionnaire (Form 35)
utilized in the Women’s Health Initiative Clinical Trial and
Observational Study [29].

Social support Social support was measured by the 8-item
Modified Medical Outcomes Study Social Support Survey
(mMOS-SS) [30]. The score for mMOS-SS was calculated

as the average score of subscale items transformed to a 0–
100 scale, with higher scores indicating more support. The
mMOS-SS is scored on a 5-point scale and has two subscale
measures of emotional or instrumental support.

Demographic and clinical variables Participants provided self-
reported demographic information, including age, gender,
race, ethnicity, education, employment status, and household
income. Clinical information regarding cancer diagnosis,
American Joint Committee on Cancer (AJCC) stage at diag-
nosis, time since diagnosis, and number of chronic conditions
was obtained through medical record review.

Data analysis

Descriptive statistics were used for the demographic and
health characteristics, HEI-2015 total score and subcompo-
nent scores, and physical activity. DHQ II scores were con-
verted to the HEI-2015 scores, per guidelines from the
National Cancer Institute, utilizing SAS 24 and Diet*Calc
[31]. A series of t tests and ANCOVAs with Bonferroni post
hoc analyses were utilized for multiple comparisons of the
mean PCS and MCS by demographic and clinical character-
istics as well as lifestyle behaviors. Pearson’s and Spearman’s
correlations were used to assess potential associations among
PCS, MCS, lifestyle behaviors, demographic and clinical
characteristics, and social support. Chi-square analyses were
used to determine significant relationships between cancer
type (breast/non-breast) and participation in strenuous, mod-
erate, and mild exercise (yes/no). Stepwise linear regressions
were conducted to assess potential associations between PCS,
MCS, HEI total score, physical activity (mild, moderate, vig-
orous), and healthy weight (BMI, unintentional weight loss),
while controlling for demographic (age, race, education, mar-
ital status, employment) and clinical (cancer type, AJCC
stage, time since diagnosis, number of chronic conditions)
characteristics, and instrumental and emotional social support.
IBM SPSS Statistics version 25.0 was used.

Results

Older female cancer survivors (n = 171) completed a one-time
survey that assessed their HRQoL, diet quality, physical ac-
tivity, and weight. Eighty-nine (52%) participants completed
paper-based surveys, 80 (46.8%) completed REDCap sur-
veys, and 2 (1.2%) completed telephone surveys. The major-
ity of the sample (median age = 74.50 ± 8.43 years) were
white (90%), married (54.7%), breast cancer survivors
(67.7%), and completed at least a bachelor’s degree (54.7%).
Other cancer types included hematologic (13.5%) and gyne-
cologic (12%) cancers. Self-reported health was mostly very
good (42.4%) and good (40%) (Table 1).
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HRQoL

Table 2 shows the HRQoL results for older female can-
cer survivors. Average PCS and MCS were 41.94 ±
10.50 and 48.47 ± 7.18, respectively, out of 100. The
social functioning subscale was the highest, with an
average of 82.50. The energy/fatigue subscale was the
lowest with an average of 42.74. Potential differences in
mean PCS and MCS were examined related to sample’s
demographic and clinical characteristics and lifestyle be-
haviors (Table 3). Participants with the lowest PCS and
MCS were disabled/unemployed, single/never married,
and/or had low incomes and low total HEI scores.

Older female cancer survivors who were married, a normal
weight, had higher incomes, no unintentional weight loss,
higher HEI total scores, and engaged in strenuous and/or mod-
erate exercise had significantly higher mean PCS. Older fe-
male cancer survivors who had at least a college degree, were
retired, and had no unintentional weight loss had significantly
higher mean MCS.

Healthy weight

Median participant BMI was 26.54 ± 6.22 kg/m2 (over-
weight). Sixty-four percent of the participants had a
BMI higher than 25, which is categorized as being
overweight (31%) or obese (33.7%). Twenty-six percent
of the sample reported recent unintentional weight loss
(Table 1).

Dietary intake

Participants had a meanHEI-2015 score of 66.54 ± 10.0 out of
100; scores ranged from 34.6 to 89.8. This was influenced by
a high consumption of total vegetables, whole fruits, total
protein foods, seafood and plant proteins, low consumption
of whole grains, and high consumption of saturated fat.
Table 4 describes the mean HEI-2015 scores in each compo-
nent for the study sample.

Table 1 Demographic and health characteristics of older female
cancer survivors*

N (%)

Demographic

Age (median (SD)) 73.50 (8.4)

Age at diagnosis, (median (SD)) 67.00 (9.4)

Race

White 144 (90)

Black 13 (8.1)

Asian 2 (1.3)

Other 1 (0.6)

Education level

Less than high school 2 (1.2)

High school/GED 26 (15.3)

Some college/associate’s degree 48 (28.2)

College graduate/graduate degree 93 (54.7)

Marital status

Married 93 (54.7)

Divorced/separated/widowed 66 (38.8)

Single/never been married/unmarried couple 7 (4.2)

Employment status

Retired/homemaker 141 (83.0)

Working full time/part-time 23 (13.6)

Disabled/unemployed 5 (2.9)

Household income

Less than $20,000 17 (10.1)

$20,001–$50,000 44 (26.0)

$50,001–$100,000 47 (27.8)

$100,000+ 27 (16.0)

Social support

Instrumental (median (SD)) 81.25 (28.03)

Emotional (median (SD)) 82.25 (24.19)

Health characteristics

Cancer type

Breast 90 (67.7)

Hematologic 18 (13.5)

Gynecologic 16 (12.0)

Other** 9 (6.8)

AJCC stage at diagnosis

0 17 (18.9)

1A/1B 27 (30.0)

2A/2B 22 (24.5)

3B/3C 4 (5.5)

Months since diagnosis (median (SD)) 63.75 (62.56)

Number of chronic conditions (mean (SD)) 2.4 (1.9)

BMI, (median (SD)) kg/m2 26.54 (6.22)

BMI category

Underweight 4 (2.4)

Normal weight 57 (33.9)

Overweight 52 (31.0)

Class 1 obese 34 (20.2)

Table 1 (continued)

N (%)

Class 2 obese 14 (8.3)

Extreme obesity 7 (4.2)

Unintentional weight loss 43 (26.4)

Note: AJCC American Joint Committee on Cancer

* =Not all categories equal n = 171 due to missing data

** = Other cancers include lung, connective tissue, skin, and maxillary sinus
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Physical activity

Participants’ self-reported physical activity was low: 75.3%,
54.2%, and 68.1% of the participants reported no strenuous,
moderate, and mild physical activity, respectively (Fig. 1).
Sixteen (9.3%) participants reported engagement in mild,
moderate, and strenuous activity, 40 (23.4%) participants re-
ported only mild and moderate exercise, and 35 (20.5%) par-
ticipants reported only strenuous and moderate exercise.
Among the 45 participants reporting strenuous activity, the
most common durations were 20–39 min (n = 17, 37.8%)
and 40–59 min (n = 17, 37.8%). Among the 80 participants
who reported moderate activity, 35 (43.8%) and 23 (28.8%)
participants exercised moderately for 20–39 min and 40–
59 min, respectively. Among the 51 participants who reported
mild activity, the most common (41.2%) duration was 20–
39 min.

Participation in physical activity did differ by cancer type.
Participants with a history of breast cancer participated in
strenuous exercise more often than participants with other
reported cancers (hematologic, gynecologic, other) (n = 31
vs. n = 15, χ2 = 5.50, p = 0.025). Similarly, participants with
a history of breast cancer participated in moderate exercise
more often than participants with other reported cancers (n =
49 vs. n = 31, χ2 = 4.48, p = 0.046).

Correlations

Being married (r = 0.20, p = 0.02), college educated (r = 0.19,
p = 0.03), and having higher emotional social support (r =
0.303, p < 0.001) were positively associated with higher phys-
ical HRQoL. Physical HRQoL was positively correlated with
engaging in strenuous (r = 0.31, p < 0.001) and moderate
physical activity (r = 0.35, p < 0.001), as well as lower BMI
(r = − 0.34, p < 0.001), no unintentional weight loss (r =

0.191, p = 0.027), and higher total HEI score (r = 0.34,
p < 0.001).

Higher mental HRQoL was positively associated with
older age (r = 0.29, p = 0.004), being college educated (r = −
0.22, p = 0.012), and being retired (r = − 0.21, p = 0.012).
Higher total HEI scores (r = 0.171, p = 0.044) and no uninten-
tional weight loss (r = 0.26, p = 0.002), as well as higher in-
strumental (r = 0.20, p = 0.019) and emotional (r = 0.29, p =
0.001) social support, were positively associated with higher
mental HRQoL.

Regressions

Stepwise linear regressions were used to determine the asso-
ciations between lifestyle behaviors (maintaining healthy
weight, dietary intake, physical activity) and physical (PCS)
and mental (MCS) HRQoL. Controlling for demographic and
clinical factors, engagement in moderate physical activity was
associated with higher physical HRQoL (β = 0.42, p = 0.004;
Model: F = 9.51, p = 0.004). Being white (β = 0.53,
p < 0.001), older (β = 0.27, p = 0.025), and having higher
HEI scores (β = 0.30, p = 0.011) was associated with higher
mental HRQoL (Model: F = 11.50, p < 0.001).

Discussion

This study sought to examine the lifestyle behaviors (main-
taining healthy weight, dietary intake, physical activity) of
older female cancer survivors and to identify associations with
physical and mental HRQoL. Results indicated multiple chal-
lenges in the healthy lifestyles of older cancer survivors. Older
female cancer survivors in this study had low physical and
mental HRQoL, low physical activity, and were overweight.
Furthermore, poor diet quality, high rates of being overweight

Table 2 Health-related quality of
life among older female cancer
survivors

Variables Mean (SD) Median (IQR)

HRQoL subscales

Physical composite score (PCS) 41.94 (10.50) 42.97 (18.14)

Mental composite score (MCS) 48.47 (7.18) 50.11 (6.69)

HRQoL subcomponents

Physical functioning 59.76 (24.07) 65.00 (40.00)

Role limitations due to physical health 60.82 (42.01) 75.00 (100.00)

Role limitations due to emotional problems 81.30 (34.28) 100.00 (33.33)

Energy/fatigue 42.74 (9.90) 45.00 (15.00)

Emotional well-being 64.97 (10.39) 68.00 (12.00)

Social functioning 82.50 (21.11) 87.50 (37.50)

Pain 72.73 (22.28) 77.50 (32.50)

General health 59.40 (15.33) 62.50 (25.00)

IQR interquartile range
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Table 3 Mean physical composite and mental composite scores by demographic and clinical characteristics and lifestyle behaviors

Variable PCS
Mean (SD)

MCS
Mean (SD)

p valuea

Demographic characteristics

Race

White 42.46 (10.66) 48.71 (6.97) 0.423; 0.343
Black 38.36 (9.82) 45.49 (9.59)

Other 45.37 (10.58) 48.28 (7.23)

Educationb

High school/GED 37.76 (12.56) 48.64 (8.38) 0.059; 0.007
Some college vs. college graduate, p = 0.005Some college/associate’s degree 41.32 (11.21) 45.34 (8.31)

College graduate/graduate degree 43.61 (9.23) 49.80 (5.66)

Marital status

Married 43.90 (10.88) 48.35 (6.72) 0.030; 0.807
Divorced/separated/widowed 40.67 (9.58) 48.23 (6.75)

Single/never been married 34.40 (10.50) 50.12 (7.17)

Employment status

Retired/homemaker 42.02 (10.31) 49.21 (6.83) 0.072; 0.001
Retired vs. disabled, p = 0.001
Working vs. disabled, p = 0.010

Working full time/part-time 45.06 (10.69) 47.66 (6.26)

Disabled/unemployed 32.22 (3.97) 36.48 (9.82)

Household income

Less than $20,000 33.62 (8.74) 45.28 (10.78) 0.003; 0.198
Less than $20,000 vs. $50,001–$100,000, p = 0.019
Less than $20,000 vs. $100,000+, p = 0.001

$20,001–$50,000 40.44 (10.59) 49.89 (7.58)

$50,001–$100,000 43.60 (9.64) 49.21 (5.18)

$100,000+ 46.90 (8.41) 49.65 (4.83)

Clinical characteristics

Cancer type

Breast cancer 42.81 (10.67) 47.91 (7.16) 0.510; 0.201
Hematologic 43.05 (8.39) 52.09 (3.74)

Gynecologic 44.16 (9.84) 47.85 (9.02)

Other 33.51 (10.90) 50.45 (6.81)

AJCC stage at diagnosis

0 46.90 (7.61) 46.97 (8.41) 0.324; 0.829
1A/1B 44.10 (9.75) 46.82 (6.47)

2A/2B 42.70 (11.25) 47.68 (7.57)

3B/3C 34.55 (6.62) 43.38 (10.04)

Lifestyle behaviors

BMI categories

Underweight 42.37 (12.23) 47.52 (10.51) 0.002; 0.614
Normal weight vs. class 1 obese, p = 0.007
Normal weight vs. extreme obesity, p = 0.026

Normal weight 46.05 (10.20) 49.01 (5.44)

Overweight 42.45 (8.66) 46.80 (8.15)

Class 1 obese 37.66 (10.87) 49.57 (5.97)

Class 2 obese 40.21 (10.58) 49.32 (9.02)

Extreme obesity 32.20 (9.45) 49.49 (8.47)

Unintentional weight loss 38.79 (10.04) 45.38 (8.33) 0.027; 0.002
No unintentional weight loss 43.22 (10.46) 49.58 (6.46)

HEI > 80 50.37 (4.35) 50.71 (2.44) 0.003; 0.115
HEI > 80 vs. HEI 80-51, p = 0.035
HEI > 80 vs. HEI < 51, p = 0.002

HEI 80–51 41.87 (10.54) 48.63 (7.15)

HEI < 51 34.40 (8.54) 44.35 (9.47)

Mild exercise 43.87 (10.06) 49.18 (5.51) 0.105; 0.388
No mild exercise 40.86 (10.64) 48.08 (7.97)

Moderate exercise 45.87 (8.85) 49.55 (4.74) < 0.001; 0.098
No moderate exercise 38.49 (10.67) 47.53 (8.71)
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or obese, and low levels of physical activity impacted their
HRQoL.

In this study, the mean PCS (41.94) and MCS (48.47)
scores coincided with previously reported ranges (40.2–45.2
and 47.6–54.0, respectively) among older female cancer sur-
vivors [5, 18]. In comparison, results indicated that both the
PCS and MCS of older female cancer survivors were below
the average for older adults in the USA. PCS and MCS scores
were lowest among participants who were disabled/unem-
ployed, single/never married, and/or had low incomes and
low total HEI scores [32]. These differences of both demo-
graphic and lifestyle behaviors indicate that there may be sub-
groups of older female cancer survivors who are particularly
vulnerable to non-adherence to healthy lifestyle behaviors,
particularly older female cancer survivors of a lower socioeco-
nomic status. The vulnerability of older cancer survivors be-
comes further apparent considering the influence of the sec-
ondary effects of cancer treatment on the evolution of the
cancer survivor’s health behaviors and risk of cancer recur-
rence in the future. Additionally, due to the variety of quality

of life measures (i.e., FACT-B; EQ-5D; PROMIS), it is diffi-
cult to compare HRQoL among older female cancer survivors.
Future research may consider utilizing measures that are spe-
cifically designed to capture dimensions of HRQoL that are
unique to older cancer survivors [33].

The study findings indicated that there is room for im-
provement regarding lifestyle behaviors among older female
cancer survivors. Nearly 70% of participants reported no mild
exercise and were overweight/obese. Similar findings have
been observed among older cancer survivors [13, 34–36].
For example, Gjerset and colleagues found that 62% of older
cancer survivors were physically inactive [35]. Similarly,
Tarasenko and colleagues [36] found that 57.5% of young-
old (65–74 years) and 60.5% of old-old (≥ 75 years) cancer
survivors did not engage in sufficient levels of physical activ-
ity. Studies of older cancer survivors have reported similar
prevalence of being overweight or obese ranging from 61 to
83% [34, 37, 38]. The total HEI-2015 score of participants in
this study was 66.4 out of 100, in the diet “needs improve-
ment” category. From 2015–2016NHANES data, the average

Table 4 The mean Healthy
Eating Index 2015 (HEI) scores
of older female cancer survivors

Components Maximum points possible Mean scores (95%
confidence interval)

Mean score percentage
of maximum scores

Total HEI score 100 66.54 (10.01) 66.54

Adequacy:

Total vegetable 5 4.32 (1.03) 86.4

Greens and beans 5 3.91 (1.43) 78.2

Total fruit 5 4.17 (1.26) 83.4

Whole fruit 5 4.53 (1.01) 90.6

Whole grains 10 2.70 (1.76) 27.0

Dairy 10 6.09 (2.72) 60.9

Total protein foods 5 4.57 (0.82) 91.4

Seafood and plant proteins 5 4.51 (0.95) 90.2

Fatty acids 10 4.73 (3.12) 47.3

Moderation:

Sodium 10 5.02 (2.86) 50.2

Refined grains 10 8.94 (1.75) 89.4

Added sugars 10 7.69 (2.91) 76.9

Saturated fats 10 5.36 (3.24) 53.6

Table 3 (continued)

Variable PCS
Mean (SD)

MCS
Mean (SD)

p valuea

Strenuous exercise 47.40 (9.42) 48.67 (5.55) < 0.001; 0.844
No strenuous exercise 39.96 (10.20) 48.40 (7.71)

a p values for PCS and MCS mean differences between groups based on ANCOVA and ANOVA analyses
b PCS and MCS data missing for those two individuals with less than high school education
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HEI-2015 score of older adults was 64 [39]. Furthermore, a
study by Lee et al. using 2005–2016 NHANES data found the
average HEI-2015 score for older cancer survivors was 54.9
[40]. The slightly higher HEI-2015 score in this study could
be explained by the majority of participants being white and
highly educated, characteristics that have previously been as-
sociated with higher HEI scores [41]. Improvement in these
lifestyle behaviors can lead to increased HRQoL. Coinciding
with the literature [5, 13, 16], women who engaged in lifestyle
behaviors of maintaining a healthy weight, exercise, and
healthy diet had higher PCS and MCS.

After accounting for demographic characteristics, health
factors, and lifestyle behaviors, engagement in moderate
physical activity was associated with physical HRQoL.
Evidence suggests that physical activity, even among older,
sedentary cancer survivors, can improve HRQoL, particularly
physical HRQoL [13, 18]. A potential reason for this associ-
ation is related to functional capacity. Scarabottolo [42] found
that older adults who were physically active were 77% more
likely to have better scores in functional capacity. Physical
activity can improve cardiopulmonary function, muscle
strength, and, ultimately, physical HRQoL among older can-
cer survivors. Despite its benefits [43], the promotion of phys-
ical activity from healthcare providers remains less than opti-
mal among older cancer survivors [44]. Furthermore, older
female cancer survivors may be less likely to engage in phys-
ical activity due to lifelong gender roles [15, 16]. Designing
physical activity interventions tailored to the older adult’s ca-
pabilities, goals, and needs, as well as facilitators and barriers,
is warranted [45]. These specific strategies will facilitate the
long-term adherence of physical activity among older female
cancer survivors.

Higher total HEI scores were predictive of higher mental
HRQoL, corresponding with the literature. Evidence on pos-
itive effects from healthy eating on mental health-related out-
comes among cancer survivors is growing [16, 46]. However,
there is a paucity of studies focused on dietary quality and its

associations among older female cancer survivors.
Examination of dietary intake, using validated assessments,
as well as utilizing registered dietitian nutritionists (RDNs),
is desperately needed among this population [47].
Malnutrition is a prevalent complication of cancer and a risk
factor for adverse outcomes, such as reduced survival and
impaired quality of life, among older cancer survivors [48].
Reasons for older cancer survivors not following dietary rec-
ommendations include lack of knowledge, motivational and
structural barriers (i.e., lack of access to healthy food), and
geriatric factors (e.g., taste changes, xerostomia) [3, 47].
There is tremendous potential for dietary interventions lead
by RDNs to promote optimal physical and mental health in
older cancer survivors.

In the current study, race was significantly associated with
HRQoL, even after controlling for demographic, health, and
lifestyle variables. This association has been established with-
in the literature, where older Black adults with cancer consis-
tently report lower mental HRQoL [49]. Potential multi-level
(i.e., system-, provider-level) factors that may negatively im-
pact mental HRQoL were not explored in the current study.
Future research should develop culturally sensitive interven-
tions to improve survivorship outcomes, including HRQoL,
among older Black cancer survivors.

Increased age was also positively associated with mental
HRQoL. The majority of studies among the general older
adult population suggest that older age is associated with bet-
ter HRQoL [46, 50]. Older cancer survivors have comparable
mental HRQoL compared with older adults of the same age
without cancer [13, 18, 19]. For older adults with and without
a history of cancer, HRQoL may reflect a general sense of
well-being and life satisfaction rather than physical function-
ing [46, 50]. These findings are supported by the
Socioemotional Selectivity Theory and resilient aging, which
posit that older adults tend to provide more positive evalua-
tions of their lives and emotional states, while adjusting to
changes of physical health and other adverse life events [50,
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51]. This positivity effect that comes with age may have in-
fluenced the reported mental HRQoL of this sample.

Interventions may be more effective in improving
HRQoL among cancer survivors if they address multiple
health behaviors [52]. Previous multi-health behavior in-
terventions [7, 16] (e.g., exercise, diet quality, and mod-
est weight loss) among older long-term cancer survivors
resulted in clinically meaningful improvements in
HRQoL. Utilization of informal (e.g., family, friends)
and formal (e.g., primary care physicians, health
coaches) sources of support and information can serve
as motivators for older cancer survivors to adopt health-
ier lifestyles, in hopes of improving overall health and
HRQoL.

Limitations

This study was cross-sectional and did not evaluate changes in
HRQoL and lifestyle behaviors over the course of cancer
treatment or recovery. Although this study adjusted for demo-
graphic and clinical variables, there may be unmeasured var-
iables (e.g., health literacy) that impact the association be-
tween lifestyle behaviors and HRQoL. The data were collect-
ed via self-report, which can lead to inaccurate information. A
study limitation is that duration of physical activity was mea-
sured by range; thus, specific metabolic equivalents (METs)
and adherence to the current guidelines of physical activity
based on minutes could not be calculated. Results from the
DHQ II can underestimate fiber and whole grain content in
one’s diet due to the lack of questions regarding whole grain
products, as well as the misunderstanding of “whole grain” vs.
“whole wheat” on product labels. Another limitation is the
small sample size and limited demographic variability of this
study. Participants were recruited from one cancer center, and
the majority were white breast cancer survivors, which limits
generalizability.

Conclusion

This study identified key health behavior (maintaining
healthy weight, diet quality, and physical activity) vulner-
abilities of older female cancer survivors. Specifically, par-
ticipants were, on average, overweight, had suboptimal
diet quality, and did not engage in adequate physical ac-
tivity. Furthermore, the physical and mental HRQoL of
this sample was lower than that of older adults who were
not cancer survivors. Lower physical and mental HRQoL
was associated with both demographic (age, race) and
lifestyle characteristics (diet quality, physical activity).
These findings can inform the development of tailored
health behavior interventions to support the unique health
and wellness needs of older female cancer survivors.
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