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ABSTRACT

Background. Aging-related deficits that eventually manifest
as frailty may be associated with poor emotional health in
older patients with advanced cancer. This study aimed to
examine the relationship between frailty and emotional
health in this population.
Methods. This was a secondary analysis of baseline data
from a nationwide cluster randomized trial. Patients were
aged ≥70 years with incurable stage III/IV solid tumors or
lymphomas, had ≥1 geriatric assessment (GA) domain
impairment, and had completed the Geriatric Depression
Scale, Generalized Anxiety Disorder-7, and Distress Ther-
mometer. Frailty was assessed using a Deficit Accumulation
Index (DAI; range 0–1) based on GA, which did not include
emotional health variables (depression and anxiety), and
participants were stratified into robust, prefrail, and frail
categories. Multivariate logistic regression models exam-
ined the association of frailty with emotional health

outcomes. Adjusted odds ratios (aORs) and 95% confidence
intervals (CIs) were reported.
Results. Five hundred forty-one patients were included (mean
age: 77 years; 70–96). DAI ranged from 0.04 to 0.94; 27% of
patients were classified as robust, 42% prefrail, and 31%
frail. Compared with robust patients, frail patients had an
increased risk of screening positive for depression
(aOR = 12.8; 95% CI = 6.1–27.0), anxiety (aOR = 6.6;
95% CI = 2.2–19.7), and emotional distress (aOR = 4.62;
95% CI = 2.9–8.3). Prefrail compared with robust
patients also had an increased risk of screening positive
for depression (aOR = 2.22; 95% CI = 1.0–4.8) and dis-
tress (aOR = 1.71; 95% CI = 1.0–2.8).
Conclusion. In older patients with advanced cancer, frailty is
associated with poorer emotional health, which indicates a
need for an integrated care approach to treating these
patients. The Oncologist 2021;26:e2181–e2191

Implications for Practice: A relationship exists between frailty and poor emotional health in older adults with advanced
cancer. Identifying areas of frailty can prompt screening for emotional health and guide delivery of appropriate interven-
tions. Alternatively, attention to emotional health may also improve frailty.

INTRODUCTION

Frailty is an aging-related syndrome that is defined as a
state of accelerated accumulation of deficits, such that the

more deficits individuals accumulate across a variety of
physiological systems, the higher their level of frailty [1]. Thus,
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frailty elucidates some of the heterogeneity observed in older
adults, in which individuals of the same chronological age can
have noticeably different biological ages and varied risks for
adverse outcomes [2]. Using a deficit accumulation frailty
model, it has been shown that about 22% of older adults—
aged ≥65—are classified as frail [3]. Furthermore, a diagnosis
of cancer significantly increases the prevalence of frailty in
older adults [4]. Older patients with cancer and frailty are at
increased risk of postoperative complications, chemotherapy
intolerance, and disease progression and are susceptible to
increased morbidity and mortality and decreased quality of life
[4–9].

Emotional health is an important factor in overall health
and can be assessed by screening for depression (persistent
feelings of sadness), anxiety (persistent and excessive worry),
and distress (a state of emotional suffering). Depression and
anxiety in older adults with cancer have been shown to be
associated with poorer treatment outcomes, reduced ability
to make treatment decisions, decreased adherence to
lengthy treatments, increased hospital stays, and increased
rates of suicide [10–13]. Unfortunately, depression is often
under-recognized and undertreated, particularly in older
patients with cancer [14–16]. In older adults with cancer,
studies show that 9%–15% screen positive for depression
[10, 17, 18] and 20%–30% experience symptoms of anxiety
[19, 20], which can persist for years after the completion of
cancer treatment [21]. The co-occurrence of cancer and ele-
vated anxiety in older adults has been shown to be associated
with worsened symptoms, decreased quality of life, decreased
treatment adherence, increased hospital stays, and increased
mortality [22–24]. Another aspect of emotional health is psy-
chological distress, which has also been shown to be common
in older adults with cancer and likewise is often under-recog-
nized. In fact, Hurria et al. reported that 41% of older adults
with cancer had significant psychological distress and that poor
physical function, one of the contributing factors to of frailty,
was a significant predictor of distress in these patients [25].

Research examining the association between frailty and
emotional health is limited. Studies in older adults without
cancer have shown that those with depression were one to
two times more likely to be classified as frail [26–28]. How-
ever, the relationship between frailty and varying aspects of
emotional health in older patients with advanced cancer is
not understood. In this analysis of baseline data from a
large multicenter study that enrolled patients aged ≥70 with
advanced cancer, we investigated the prevalence of frailty,
anxiety, depression, and distress. We also examined the
relationships between frailty and emotional health in these
patients. We hypothesized that patients with advanced can-
cer with the greatest degree of frailty would have the
highest prevalence of depression, anxiety, and distress.

MATERIALS AND METHODS

Study Design, Setting, and Participants
We conducted a secondary analysis of baseline cross-
sectional data from a national cluster randomized con-
trolled trial evaluating the effect of a standardized geriatric
assessment (GA) with GA-guided recommendations on

communication between older patients with advanced and
incurable solid tumors or lymphomas, their oncologists, and
their caregivers (University of Rochester Cancer Center
[URCC] 13070; ClinicalTrials.gov identifier NCT02107443) [29].
The study was conducted within the URCC National Cancer
Institute Community Oncology Research Program (NCORP)
and enrolled patients from 31 community oncology practice
sites between October 2014 and April 2017 [29]. In the
primary study, eligible patients (a) were aged ≥70, (b) had a
diagnosis of stage III/IV solid tumor or lymphoma that was
considered by their treating oncologists to be incurable,
(c) were considering or receiving any type of cancer treat-
ment (of any line), and (d) were found to have an impairment
in at least one GA domain (excluding polypharmacy) [29].
For this analysis we included all older patients with advanced
cancer with available baseline data. Institutional review boards
at the URCC NCORP Research Base and each of the NCORP
Community Affiliates approved the study. All participants pro-
vided informed consent.

Measures
After informed consent was obtained, the following
sociodemographic and clinical information was collected [29]:
(a) demographic data, (b) patient-reported GA measures
(Instrumental Activities of Daily Living [IADL], Activities of Daily
Living [ADL], Patient Reported Karnofsky Performance Scale,
Fall History, Older Americans Resources and Services [OARS]
Questionnaire Comorbidity, Geriatric Depression Scale [GDS],
Generalized Anxiety Disorder-7 [GAD-7], Social Activities, and
OARS Medical Social Support), (c) objective GA measures
(Polypharmacy, Mini Nutritional Assessment, Timed-Up-and-
Go, Blessed Orientation Memory Concentration, Physician
Rated), and (d) clinical information from medical charts (labo-
ratory values of creatinine clearance, hemoglobin, albumin,
and liver function tests; Table 1) [30–32].

Emotional Health
At baseline, participants completed validated measures of
emotional health (depression, anxiety, and distress). Screen-
ing for depression was performed using the GDS, a self-
reported 15-item measure that assesses a person’s level of
enjoyment, interest, and social interactions. A point is given
for each answer that indicates depression with a possible
range of 0–15, and the validated cutoff for impairment is ≥5
[33]. Screening for anxiety was performed using the GAD-7,
a self-reported seven-item measure with each item scored
from zero (not at all) to three (nearly every day) with a pos-
sible range of 0–21, and the validated cutoff for impairment
is ≥10 [34]. Screening for distress was performed using the
distress thermometer, a self-reported measure that consists
of an 11-point Likert scale ranging from 0 (no distress) to
10 (extreme distress), and the validated cut off for impair-
ment is ≥4 [35].

Frailty
Frailty was calculated using a Deficit Accumulation Index
(DAI), following the standard procedures for creating a defi-
cit accumulation frailty index: (a) variables were deficits
associated with health status, (b) the prevalence of the def-
icits increases with age, (c) the deficits do not saturate
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too early, (d) the deficits covered a wide range of sys-
tems, and (e) at least 30–40 total deficits were used [36].
The variables used to create the DAI were obtained from
self-reported and objective measures from the GA and
followed the methodology for older adults with cancer as
previously described [37], without the inclusion of emo-
tional health variables. Emotional health variables
(depression and anxiety) included in the DAI developed
by Cohen et al. [37] were not included in this study,
because we aimed to examine the association between
frailty and emotional health. Briefly, the DAI was con-
structed using the following 48 items: marital status,
IADL, ADL, performance status, fall history, number of
regularly taken medications, comorbidity, nutrition, level
of social activity and social support, level of physical
activity, and basic laboratory values (Table 1). Items were
coded following the methodology used and validated in
older adults with cancer by Cohen et al. [37]. Binary
answers were coded as zero if the impairment or abnor-
mal value was absent and one if the impairment or
abnormal item was present. Items with a graded
response were coded as zero if the condition was absent,
one if the condition was intermediate, and two if the
condition was the most adverse. The DAI was then calcu-
lated as the ratio of the actual deficit score to the poten-
tial deficit score, with scores ranging from zero to one
with zero representing the least frail and one rep-
resenting the most frail [37]. Patients were then stratified
based on the DAI into robust (0 to <0.2), prefrail (0.2 to
<0.35), and frail (≥0.35) categories as has previously been
described [37].

Statistical Analyses
Descriptive statistics were used to examine sociodemo-
graphic factors, clinical information, and emotional health.
Analysis of variance compared demographic, clinical, and
emotional health characteristics of robust, prefrail, and frail
patients. The associations of frailty with emotional health
(depression, anxiety, and distress) were first tested in bivari-
ate analyses and further evaluated in stepwise multivariable
logistic regression models. Frailty, age, sex, race, and cancer
type were included in models a priori. During the stepwise
selection process, additional covariates were selected into
the model at p = .16 significance level. This value is close
to the critical level (.157) for which the stepwise procedure
is asymptotically equivalent to the model selection based
on minimum Akaike Information Criterion. This selection
method was used in order to balance reducing the number
of parameters in the model and the model’s fit [38–40].
Additional covariates were selected using the stepwise
selection process from hormonal treatment, education,
chemotherapy, income, and enrolled with a caregiver. Prac-
tice site was not included in any of the multivariate models
because the baseline data were collected prior to the inter-
vention [29]. Two-sided p < .05 were considered statistically
significant. All analyses were conducted with SAS v.9.4
(SAS Institute Inc., Cary, NC) and JMP Pro 15 (SAS Institute
Inc., Cary, NC).

RESULTS

Patient, Clinical, and Emotional Health
Characteristics
All participants (n = 541) from the primary study were
included in the analysis [29]. The mean age of participants
was 76.6 years (range 70–96; SD = 5.22 years). Fifty-one
percent of participants were male, and the majority of par-
ticipants were white (89.3%), received at least some college
education (51.7%), and enrolled in the primary study with a
caregiver (76.5%). Twenty-three percent of participants had
gastrointestinal cancers and 26% had lung cancer. The
majority of participants had stage IV cancers (88.7%) and
received chemotherapy for their cancer (68.2%). A sum-
mary of participants’ baseline sociodemographic and clini-
cal characteristics is shown in Table 2. With regard to the
emotional health variables, 22.2% screened positive for
depression, 8.5% screened positive for anxiety, and 36.1%
screened positive for distress (Table 2).

Other than age and gender, the remaining
sociodemographic and clinical variables were comparable
across patients with different frailty statuses. Frail partici-
pants were the oldest, followed by prefrail participants,
then robust participants (mean age 77.5 vs. 76.2
vs. 76.0 years). There were more male than female partici-
pants in both the robust (60.8% vs. 39.2%) and prefrail
(51.6% vs. 48.4%) categories (Table 2). Conversely, there
were more female than male participants in the frail cate-
gory (57.4% vs. 42.6%; Table 2).

Prevalence and Distribution of Frailty, Depression,
Anxiety, and Distress
Less than one third (27%) of participants were classified as
robust, with 42% classified as prefrail and 31% classified as
frail (Table 2). The mean score (for all participants
irrespective of their frailty status) for depression was 3.09
(SD = 2.74), anxiety 2.88 (SD = 4.0), and distress 2.89
(SD = 2.71; Fig. 1, black bars). As frailty scores increased
(robust vs. prefrail vs. frail), there was also a significant
increase in the mean scores of depression (1.68 vs. 2.6
vs. 4.86; p < .001), anxiety (1.91 vs. 2.14 vs. 4.6; p < .001),
and distress (1.9 vs. 2.68 vs. 3.98; p < .001; Fig. 1).

The more frail that the participants were (frail
vs. prefrail vs. robust), the more likely they were to screen
positive for depression (43.8% vs. 14.5% vs. 7.6%; p < .001),
anxiety (16.5% vs. 5.4% vs. 3.5%; p < .001), and distress
(55.2% vs. 31.4% vs. 20.3%; p < .001; Table 2).

Multivariable Analyses: Associations Between Frailty
and Depression, Anxiety, and Distress
We further examined the association of our primary inde-
pendent variable of interest, the frailty status (prefrail
vs. robust and frail vs. robust), with depression, anxiety, and
distress in the multivariable logistic regression analyses.
Prefrail participants were significantly more likely to screen
positive for depression (adjusted odds ratio [aOR] = 2.22;
95% confidence interval (CI) = 1.04–4.76; p < .05) and dis-
tress (aOR = 1.71; 95% CI = 1.03–2.84; p < .05) compared
with robust participants (Fig. 2; Table 2). Similarly, frail
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Table 2. Baseline demographic and clinical characteristics

Variables
All participants

Frailty status (DAI)

Robust Prefrail Frail
n = 541 (100%) n = 143 (26.4%) n = 221 (40.9%) n = 176 (32.5%) p value

Age, yr

Mean [range] 76.6 [70–96] 76.0 [70–93] 76.2 [70–92] 77.5 [70–96] .02

70–79 401 (74.3) 110 (76.9) 168 (76.0) 123 (69.9) .59

80–89 127 (23.5) 30 (23.6) 48 (21.7) 49 (27.8)

≥90 12 (2.2) 3 (2.1) 5 (2.3) 4 (2.3)

Gender

Male 276 (51.1) 87 (60.8) 114 (51.6) 75 (42.6) .005

Female 264 (48.9) 56 (39.2) 107 (48.4) 101 (57.4)

Race

White 482 (89.3) 131 (91.6) 198 (89.6) 153 (86.9) .40

Non-White 58 (10.7) 12 (9.0) 23 (10.4) 23 (13.1)

Education

Less than high school 66 (12.2) 14 (9.8) 25 (11.3) 27 (15.3) .24

High school graduate 195 (36.1) 45 (31.5) 85 (38.5) 65 (36.9)

Some college or above 279 (51.7) 84 (58.7) 111 (50.2) 84 (47.7)

Income

≤$50,000 265 (49.3) 65 (45.8) 110 (49.8) 90 (51.4) .59

>$50,000 or decline to answer 273 (50.7) 77 (54.23) 111 (50.2) 85 (48.6)

Cancer type

Gastrointestinal 138 (22.6) 30 (20.8) 68 (30.8) 40 (22.8) .47

Lung 140 (25.9) 32 (22.2) 54 (24.4) 54 (30.9)

Other 262 (48.5) 82 (56.9) 99 (44.8) 81 (46.3)

Cancer stage

III 47 (8.7) 14 (9.7) 19 (8.6) 14 (8.0) .98

IV 480 (88.7) 127 (88.2) 196 (88.7) 157 (89.7)

Other 13 (2.4) 3 (2.1) 6 (2.7) 4 (2.3)

Chemotherapy

Chemotherapy 369 (68.2) 89 (62.2) 160 (72.4) 120 (68.6) .13

No 172 (31.8) 54 (37.8) 61 (27.6) 55 (31.4)

Hormonal treatment

Hormonal 97 (18.0) 33 (22.9) 40 (18.1) 24 (13.7) .10

No 443 (82.0) 111 (77.1) 181 (81.9) 151 (86.3)

Enrolled with a caregiver

Yes 414 (76.5) 109 (75.7) 168 (76.0) 137 (77.8) .88

No 127 (23.4) 35 (24.3) 53 (24.0) 39 (22.2)

Depression (GDS)

Yes (≥5) 120 (22.2) 11 (7.6) 32 (14.5) 77 (43.8) <.001

No (<5) 421 (77.8) 133 (92.4) 189 (85.5) 99 (56.2)

Anxiety (GAD-7)

Yes (≥10) 46 (8.5) 5 (3.5) 12 (5.4) 29 (16.5) <.001

No (<10) 495 (91.5) 139 (96.5) 209 (94.6) 147 (83.5)

Distressa

Yes (≥4) 193 (36.1) 29 (20.3) 69 (31.4) 95 (55.2) <.001

No (<4) 342 (63.9) 114 (79.7) 151 (68.6) 77 (44.8)

Data are shown as n (%) unless otherwise noted.
One participant did not provide any demographic data.
aSome participants did not complete this assessment.
Abbreviations: DAI, Deficit Accumulation Index; GAD-7, Generalized Anxiety Disorder-7; GDS, Geriatric Depression Scale.
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participants were more likely to screen positive for depres-
sion (aOR = 12.81; 95% CI = 6.08–27.02; p < .001), anxiety
(aOR = 6.60; 95% CI = 2.21–19.66; p < .001), and distress
(aOR = 4.62; 95% CI = 2.90–8.34; p < .001) compared with
robust participants (Fig. 2; Table 3).

DISCUSSION

In this study we showed that as frailty increased in older
patients with advanced cancer, patients’ symptoms of
depression and anxiety worsened and levels of distress
rose. Compared with robust patients, prefrail patients were

more likely to screen positive for depression and distress,
and frail patients, compared with robust patients, were
more likely to screen positive for depression, anxiety, and
distress.

The DAI was originally developed as a single variable
that measures the effect of multisystem physiological
changes resulting from aging-related deficits in various
domains that is predictive of adverse health outcomes and
mortality. Stratifying older adults with cancer based on the
DAI using variables from the GA is a useful approach to pre-
dict future adverse outcomes [37]. Although the GA has
been shown to robustly predict adverse outcomes in older

Figure 1. Distribution of the mean scores for depression, anxiety, and distress for all patients irrespective of frailty status (black
bar), robust (yellow bar), prefrail (green bar), and frail (blue bar) older patients with advanced cancer. The x-axis shows the mean
score for depression (determined using the Geriatric Depression Scale), anxiety (determined using the Generalized Anxiety
Disorder-7), and distress (determined using the distress thermometer). Analysis of variance was used to compare depression,
anxiety, or distress of robust, prefrail, and frail patients.

Figure 2. Multivariable logistic regression to examine the association between frailty status and depression (A), anxiety (B), and
distress (C) in prefrail compared with robust (blue) and frail compared with robust (green) older adults with advanced cancer.
Note: Besides age, sex, race, and cancer type, the following covariates were also included in the multivariate models if they had a
p value of <.16 in the stepwise models: hormonal treatment, education, chemotherapy, income, and whether the patient enrolled
with a caregiver.
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adults with cancer receiving treatment, one of the major
criticisms is that it is time consuming and can be difficult to
conduct in busy oncology clinics. The results of our study
suggest that by screening for emotional health using mea-
sures such as the GDS, GAD-7, and the distress thermome-
ter, we might be able to identify which older adults with
advanced cancer are at increased risk of being frail and
might benefit from a more comprehensive frailty screen.
Furthermore, the fact that the multiple domains measured
using the GA are interconnected suggests that interventions
targeting emotional health may also help to improve frailty
in older adults with advanced cancer.

Older adults with cancer who screen positive for
depression and anxiety have worse treatment outcomes,
longer hospital stays, and increased problems making treat-
ment decisions [10]. The association between frailty and
emotional health outcomes in frail older adults without can-
cer have been previously described [41, 42]. The results
from our study demonstrating the association between
frailty and increased depression in older adults with
advanced cancer are consistent with these previous findings

in populations of older adults without cancer. A new study
by Wang et al. has extended these findings and showed
that the co-occurrence of frailty (measured using a DAI
frailty model) and depression in older adults without cancer
is bidirectional [43]. Whether this bidirectionality is vali-
dated in older adults with advanced cancer is not yet
known. It is worth noting that the prevalence of anxiety of
8.5% in our study is much less than has been previously
reported in the literature of 20%–30%. This difference may
be due to the fact that different measuring instruments
were used to screen for anxiety. In our study we used the
GAD-7 to measure anxiety; however, many of the other
studies measured anxiety using the Hospital Anxiety and
Depression Scale.

A recent systematic review by Handforth et al. examin-
ing 20 studies of older patients with cancer found that
increased mortality, postoperative mortality, and chemo-
therapy intolerance were outcomes associated with frailty
[4]. Nonetheless, emotional health was not discussed in this
review, which emphasizes the dearth of studies that have
examined the association between frailty and emotional

Table 3. Association of frailty with emotional health outcomes in models adjusting for baseline demographic and clinical
predictors

Depression (GDS ≥ 5) Anxiety (GAD-7 ≥ 10) Distress (≥4)
Adjusted DAI Adjusted DAI Adjusted DAI
OR (95% CI) OR (95% CI) OR (95% CI)

DAI

Prefrail vs. robust 2.22 (1.04–4.76)a 1.93 (0.6–6.20) 1.71 (1.03–2.84)a

Frail vs. robust 12.81 (6.08–27.02)b 6.60 (2.21–19.66)b 4.62 (2.90–8.34)b

Age 0.95 (0.90–0.99) 0.96 (0.90–1.03) 0.97 (0.94–1.01)

Gender

Female vs. male 1.44 (0.89–2.33) 1.07 (0.56–2.05) 0.95 (0.65–1.38)

White

White vs. non-White 0.93 (0.44–1.97) 1.00 (0.36–2.83) 1.41 (0.74–2.68)

Cancer type

GI vs. other 0.52 (0.28–0.96)a 0.60 (0.25–1.42) 1.06 (0.66–1.71)

Lung vs. other 0.92 (0.54–1.60) 0.81 (0.38–1.71) 1.38 (0.87–2.18)

Hormonal treatment

Yes vs. no — 0.17 (0.04–0.77)a —

Education

High school vs. less than high school 1.23 (0.60–2.54) 0.70 (0.29–1.68) —

Greater than high school vs. less than high
school

0.69 (0.34–1.42) 0.36 (0.15–0.88)a —

Chemotherapy

Yes vs. no 2.12 (1.22–3.69)c — 1.713 (1.10–2.67)a

Income

>$50,000 or declined to answer vs. ≤$50,000 1.60 (0.99–2.57) — —

Caregiver

Yes vs. no 1.77 (0.97–3.25) — —
ap < .05.
bp < .001.
cp < .01.
Abbreviations: —, not applicable; CI, confidence interval; DAI, Deficit Accumulation Index; GAD-7, Generalized Anxiety Disorder-7; GDS, Geriatric
Depression Scale; GI, gastrointestinal; OR, odds ratio.
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health in older adults with cancer. Our study expands on
this body of literature by describing the association
between frailty and depression, anxiety, and distress in
older adults with advanced cancer, and to the best of our
knowledge, we are the first to describe this relationship.

Studies in frail older adults without cancer have tested
the effects of a variety of interventions aimed at mitigating
frailty and improving health-related quality of life, physical
health, and mental health outcomes [44–47]. Exercise and
balance training interventions in frail older adults were
found to not have an effect on mental health outcomes
[45]. A study by Cohen et al. showed that a geriatric evalua-
tion and management model—medical decisions and inter-
ventions implemented as a result of vulnerabilities
identified using the GA, such as referral to physical therapy
for patients with physical impairments [48]—to support frail
older adults also improved mental health [46]. Further-
more, Monteserin et al. conducted a large randomized trial
of 620 older adults (aged ≥74) and showed that a GA-
guided intervention led by geriatricians resulted in the
reduction of frailty [47]. They also showed that having a
low risk of depression at the beginning of the study
predicted reduced frailty at the end of the study, suggesting
that mental health interventions early in the treatment pro-
cess might mitigate increased frailty throughout the treat-
ment process [47]. These studies in addition to our current
study suggest that interventions such as GA-guided recom-
mendations and geriatric evaluation and management
models might have an effect on emotional health and thus
frailty. Our study also underscores the need for a multi-
disciplinary approach when treating older adults with can-
cer. Oncologists should consider the inclusion of
geriatricians, physical therapists, and psychosocial clinicians,
including social workers, psychologists, and psychiatrists,
trained to deliver psychosocial interventions in an integra-
tive approach to care in order to address the potential for
depression, anxiety, and/or distress in frail older adults with
advanced cancer [49]. Psychosocial interventions such as
individual and group psychotherapy, relaxation and mindful-
ness training, and psychoeducation known to improve emo-
tional health might in turn improve frailty in older adults
with advanced cancer [49, 50]. Furthermore, psychosocial
researchers should consider the need to address frailty to
aid in the efficacy of interventions targeting emotional
health in older adults with advanced cancer.

Our study provides further support for screening older
adults with advanced cancer for emotional health. Likewise,
screening for frailty may also identify older patients at
increased risk for depression or psychological distress and
provide a clinical opportunity to provide aging-related inter-
ventions to mitigate the progression of frailty. A recent
American Society of Clinical Oncology guideline rec-
ommended that all older adults (aged ≥65) with cancer
undergo a GA prior to the initiation of cancer treatment
[51]. Performing a GA will aid oncologists in determining
the overall frailty status of older adults with cancer and will
give insights into the status of their emotional health. The
association between frailty and the increased risk of screen-
ing positive for depression, anxiety, and distress has numer-
ous clinical implications and indicates two points at which

oncologists could intervene. First, oncologists could provide
interventions that address areas of frailty, which may influ-
ence emotional health outcomes. Such interventions
include exercise, nutrition, and geriatric care models [51,
52]. Second, oncologists could screen older patients for
depression, anxiety, and distress in order to coordinate
mental health interventions that in turn might improve
frailty [51]. These two points provide an integrative care
approach by which interventions addressing either frailty or
mental health may have indirect effects on each other in
this population of older adults with cancer.

Further research is needed to identify interventions that
will most effectively address frailty in older patients with
advanced cancer who also have poor emotional health out-
comes. Future studies should build upon these findings to
identify specific pathways between frailty and depression,
anxiety, and distress. Although mechanisms that relate
mental health to frailty remain unclear, there are numerous
areas that future studies should consider. For example, frail
older patients may be limited in their ability to participate
in social activities, hobbies of interest, or other meaningful
activities, which may in turn contribute to isolation and
feelings of sadness or depression. Alternatively, an older
patient predisposed to mental health–related symptoms,
such as depression or anxiety, might be less inclined to
engage in physical activities outside of their home, whether
walking with a friend or groups that support physical activ-
ity. These older adults may be at risk for frailty as they
undergo treatment. It may be that such a relationship
between emotional health and frailty then becomes a nega-
tive reinforcing cycle in that the more frail a patient
becomes, the greater the effect on mental health and the
less likely patients may be to engage in activities that
reduce frailty, thus leading to worsened mental health.
Understanding these pathways or cycles would provide a
foundation for refining and adapting both mental health
and frailty interventions, and perhaps combining interven-
tions that might specifically be applied to older patients
with advanced cancer at increased risk of frailty.

The limitations of our study include the use of a cross-
sectional design; thus, frailty was measured and depression,
anxiety, and distress were screened for at only a single time
point. It is important to note that causality could not be
determined and our results demonstrate the correlation of
frailty and emotional health in older adults with advanced
cancer. Moreover, because causality cannot be determined,
it is possible that emotional health can have effects on the
social activities, memory, and cognition components
included in the DAI, and future longitudinal studies are
needed to examine this possibility. It is also important to
note that in this study we only screened for depression and
did not collect information on whether patients had a his-
tory of depression of if they were currently being treated
for depression. In addition, the sample was predominantly
White, with other races under-represented. Future studies
examining the relationship between frailty and emotional
health should aim to improve accrual of those patients who
are under-represented in research. Our study had several
strengths including the large sample size of older patients
with advanced cancer and their recruitment from
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community oncology settings around the U.S. that typically
treat the majority of patients with cancer.

CONCLUSION

Overall, the association between frailty and poor emotional
health indicates a need for an integrated care approach to
treating older patients with cancer. Including mental health
in screening, assessing, and coordinating health care could
have implications for mitigating the progression of frailty
and improving the overall quality of life for these individ-
uals. Furthermore, this study also suggests that screening
for frailty can identify patients at greater risk of poor emo-
tional health. Oncologists should consider a multi-
disciplinary approach when treating older adults with
cancer with the inclusion of geriatricians, physical thera-
pists, and psychosocial clinicians who can aid in the imple-
mentation of interventions that will ultimately improve
emotional health and, as a consequence, frailty in older
adults with advanced cancer.
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