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QUESTION ASKED: What is the ability of a geriatric
assessment performed at cancer diagnosis to predict
hospitalizations and long-term care (LTC) use in older
adult cancer survivors?

SUMMARY ANSWER: Geriatric assessment—identified
impairments were associated with increased hospi-
talizations and LTC use among older adults with
cancer. Prefrail/frail status, instrumental activities of
daily living impairment, and limitations in climbing
stairs were associated with increased hospitalizations.
Prefrail/frail status, instrumental activities of daily living
impairment, presence of falls, prolonged Timed Up
and Go, and limitations in climbing stairs were asso-
ciated with LTC use.

WHAT WE DID: Our study used a unique linkage of
three data sources: (1) a hospital-based cancer reg-
istry, (2) state cancer registry, and (3) the Medicare
enrollment and claims data that contained longitudinal
information about beneficiaries’ health care encoun-
ters including hospitalizations and LTC use.
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WHAT WE FOUND: Geriatric assessment—identified im-
pairments were associated with increased hospitaliza-
tions and LTC use among older adults with cancer.

BIAS, CONFOUNDING FACTOR(S): Although our sample
population was small on the basis of our applied
inclusion/exclusion criteria, our unique linkage provides a
novel structure for future research. Because older adults
are frequently underrepresented in clinical trials, we must
often rely on other observational methods to understand
how clinical trial results translate into clinical practice. The
sample population was from a single site, which limits the
generalizability of our results, and many of the geriatric
assessments were not performed before treatment.

REAL-LIFE IMPLICATIONS: Our findings suggest the
importance of a geriatric assessment in predicting
adverse health care use including the frequency of
hospitalizations and LTC use. Geriatric assessment—
focused interventions should be targeted toward
high-risk patients to reduce long-term adverse health
care use in this vulnerable population.
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PURPOSE The association between geriatric assessment (GA)—identified impairments and long-term health care
use in older cancer survivors remains unknown. Our objective was to evaluate whether a GA performed at cancer
diagnosis was predictive of hospitalizations and long-term care (LTC) use in older adult cancer survivors.

METHODS Older adults with GA performed between 3 months before through 6 months after diagnosis were
included (N = 125). Patients with Medicare Parts A and B coverage and no managed care were identified.
Hospitalizations and LTC use (skilled nursing or assisted living) were assessed up to 5 years postdiagnosis. GA
risk measures were evaluated in separate Poisson models estimating the relative risk (RR) for hospital and LTC
visits, adjusting for age and Charlson comorbidity score.

RESULTS The mean age of patients was 74 years, and the majority were female (80%) and white (90%). Breast
cancer (64%) and early-stage disease (stages O to lll, 77%) were common. Prefrail/frail status (RR, 2.5; P <
.001), instrumental activities of daily living impairment (RR, 5.47; P < .001), and limitations in climbing stairs
(RR, 2.94; P < .001) were associated with increased hospitalizations. Prefrail/frail status (RR, 1.86; P < .007),
instrumental activities of daily living impairment (RR, 4.58; P < .001), presence of falls (RR, 6.73; P < .001),
prolonged Timed Up and Go (RR, 5.45; P < .001), and limitations in climbing stairs (RR, 1.89; P < .005) were
associated with LTC use.

CONCLUSION GA-identified impairments were associated with increased hospitalizations and LTC use among
older adults with cancer. GA-focused interventions should be targeted toward high-risk patients to reduce long-

term adverse health care use in this vulnerable population.

J Oncol Pract 15:e399-e409. © 2019 by American Society of Clinical Oncology

INTRODUCTION

The maijority of cancer diagnoses occur in adults older
than 65 years of age, and changing demographics will
result in the number of older adults with cancer dra-
matically increasing over the next decade.!? Although
the effectiveness of cancer therapies is typically
measured in terms of overall and disease-free survival,
these outcomes fail to encompass the full effect of
cancer and its related treatments on older adults with
cancer.? Older adults undergoing cancer treatment are
atincreased risk of functional and cognitive declines,?
yet older patients prioritize long-term quality of life and
independence over incremental survival benefits.>”
Cancer treatment decisions in older adults are com-
plicated and require a delicate balance of the risks and
benefits of cancer therapy informed by individual
patient preferences.

The heterogeneous aging process results in wide
range in the health status of older adults that defies
definition by chronological age alone. Assessing the
overall fitness of older adults with cancer to estimate
treatment tolerability and adverse outcomes remains
an increasingly common clinical conundrum. Geriatric
assessment (GA) is a multidimensional tool that as-
sesses a broad range of health domains related to
aging.2 GA provides a comprehensive evaluation of a
patient’s overall health status and can aid in the
identification of potential areas of vulnerability and
need.’ The GA has been demonstrated to be feasible
in the cooperative group clinical trial setting and in
community oncology centers and is recommended for
all older adults with cancer as a global assessment of
fitness for cancer therapy.'®'2 When used in clinical
practice, it can identify impairments often missed by
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routine oncologic assessments and aids in the prediction of
chemotherapy toxicity and mortality in older adults with
cancer.*>16 However, how performance on GA is related to
long-term health care use including hospitalizations and
long-term care (LTC) placement in older adult cancer
survivors remains unknown.

Our primary objective was to evaluate whether impairments
identified by a GA performed near the time of cancer di-
agnosis was predictive of long-term hospitalizations and
LTC use in older adult cancer survivors. Our goal was to
identify specific populations of older adults at risk for ad-
verse long-term health care use outcomes, with the ultimate
goal of developing targeted and thoughtful interventions on
the basis of individual needs to reduce long-term adverse
outcomes.

METHODS
Data Source

Our study used a unique linkage of three data sources: a
hospital-based cancer registry, the state cancer registry,
and the Medicare enrollment and claims data. This linkage
was developed specifically to aid in the study of older adults
with cancer.!” The sample for this study was composed of
participants from within the Carolina Senior Registry (CSR;
ClinicalTrials.gov identifier: NCT01137825). The CSR was
developed in 2009 to collect GA data on patients 65 years
or older with cancer, the details of which have been de-
scribed previously.!' The only requirements for inclusion
the CSR are = age 65 years and a cancer diagnosis. Al-
though participants in the CSR have been recruited from
across the state of North Carolina, the sample from this
study is limited to those recruited at the North Carolina
Cancer Hospital, because insufficient identifiers were
collected at community centers to link participants to the
cancer registry and Medicare data. Deterministic and
probabilistic algorithms were used to link participants
across data sources on the basis of participants’ first and
last name, date of birth, sex, and hashed social security
number to the North Carolina Central Cancer Registry.!”
The North Carolina Central Cancer Registry captures legally
reportable tumor information in North Carolina. Medicare
Parts A (hospital insurance) and B (outpatient insurance)
claims contain longitudinal information about beneficiaries’
health care encounters. This study was approved by the
institutional review board at the University of North Carolina
at Chapel Hill (IRB 14-2247).

Sample Selection

We restricted our study to linked CSR participants who
completed the GA from 3 months prediagnosis through
6 months postdiagnosis. To ensure complete claims were
available for analysis, participants were also required to
have continuous enrollment in both Medicare Parts A and
B, with no enrollment in managed care plans for 6 months
before and after cancer diagnosis. Patients who died within
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6 months from diagnosis were excluded from our analysis.
Of the 818 patients within the CSR enrolled from North
Carolina Cancer Hospital, 125 patients met our eligibility
criteria and represent the sample for our present study. See
Figure 1 for a detailed diagram.

GA

The GA used in the CSR was initially developed by Hurria
etal®and has been used extensively in oncology studies. %!
Domains covered include physical function, cognition, nu-
trition, polypharmacy, comorbidity, social support, and

Enrolled in Carolina Senior
Registry
(N =818)

Linked to NCCR
(n =746)

Linked to Medicare
(n =537)

Continuously enrolled in Part A and B
6 months pre or post Dx
(n =428)

No HMO in 6 months pre or post Dx
(n = 345)

Analytic cohort
GA performed between 3 months
before and 6 months after
diagnosis date and GA before
December 31, 2013
(n= 125)

FIG 1. Sample selection diagram. Dx, diagnosis; GA,
geriatric assessment; HMO, health maintenance organi-
zation; NCCR, North Carolina Central Cancer Registry.
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mental health using validated and reliable measures. The GA
consists of provider-assessed items that are typically com-
pleted by research staff and a patient-reported questionnaire.

Within the provider-assessed portion, the patient com-
pleted a Timed Up and Go (TUG) test. A TUG score of 14
seconds or longer was considered prolonged.'®2° The
Blessed Orientation Memory and Concentration test was
performed as a measure of cognition. This test assesses
whether the patient knows the current year, month, and
time of day and asks them to count backward from 20 to 1
and recite the months in reverse order and to repeat a
memory phrase.?'?? A score of 11or greater on the Blessed
Orientation Memory and Concentration test was consistent
with memory impairment.21?? Last, an assessment of the
patient’s percent of unintentional weight loss over the last
6 months was performed, and weight loss greater than or
equal to 5% was considered concerning for poor nutrition.?

The patient-reported questionnaire uses a subscale of the
Multidimensional Functional Assessment Questionnaire:
Older American Resources and Services to assess the
amount of assistance required with instrumental activities
of daily living (IADL), including using the telephone, getting
to places out of walking distance, shopping for groceries or
clothes, preparing meals, doing housework, taking medi-
cations, and handling money.?#?> The IADL portion was
scored as unimpaired (score of 14) or impaired (score of
= 13).'® A physical function scale was also included that
inquired about limitations in engaging in various activities
ranging from vigorous activities to walking one block.?®
Because no specific scoring rules are available for this
measure, the individual questions were used and di-
chotomized as not limited versus any limitation.?” The
number of falls in the last 6 months is reported, and the
presence of any fall is noted as abnormal. A patient-
reported Karnofsky performance status (KPS) is included
and dichotomized as greater than or equal to 80 or less than
or equal to 70.28 The 13-item Mental Health Index assessed
the presence of anxiety and depression and was scored
separately for each using a T score with cut points of 58 on
the depression subscale and 55 on the anxiety subscale.?®

From the GA data we also calculated the Carolina Frailty
Index.%® On the basis of the principles of deficit accumu-
lation, the Carolina Frailty Index includes 36 items from
across the domains of the GA relating to limitations in IADL,
comorbidities, cognition, social activity, falls, and nutrition.
Each deficit item is rated between O and 1, where a higher
score indicates greater frailty. A score is calculated by
dividing the total number of deficits by the total number of
variables assessed and categorizes older adults into three
groups on the basis of their deficit count (robust [0 to 0.2];
prefrail [0.2 to 0.35]; and frail [< 0.35]).3!

Covariables

The Charlson comorbidity index (CCl) was used to assess
comorbid conditions. The CCl was calculated from claims
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(scored O, 1, or 2+) and included along with age at di-
agnosis as covariables.

Outcomes

The outcomes of this analysis included inpatient hospi-
talizations and LTC use obtained from Medicare claims.
Outcomes were analyzed from 6 months after the date of
diagnosis up to b years after their diagnosis or until death or
December 31, 2013 (whichever first). Acute care hospi-
talizations were defined by documentation of any hospital
admission with or without a preceding emergency room
visit. LTC use included any admission to a skilled nursing or
assisted living facility. Outcomes were converted to number
of events (either hospitalization or LTC placement), and
incidence rates were calculated using person-time in years
to allow for variable follow-up time.

Statistical Analysis

Descriptive statistics were reported for baseline charac-
teristics of the sample. Each patient was included in both
the univariable and multivariable analysis for the GA
measures for which they had complete data, and all pa-
tients were included in the descriptive analysis. Incidence
rates for outpatient visits, inpatient hospitalizations, and
LTC visits were calculated as the number of visits per
person-year for descriptive analyses. Univariable and
multivariable associations between categorical GA vari-
ables and count of visits in the follow-up period were
performed using Poisson models to estimate the incidence
rate ratio. Multivariate Poisson regression models were
adjusted for age at diagnosis (continuous) and the Charlson
comorbidity index (0, 1, or 2+). SAS Enterprise Guide
statistical software version 7.11 (SAS Institute, Cary, NC)
was used for all analyses.

RESULTS
Sample Characteristics

Atotal of 125 patients were eligible for this study on the basis
of eligibility criteria. The average age at diagnosis was 74
years (range, 65 to 93 years; Table 1). The majority of pa-
tients were female (80%) and white (90%). The most
common malignancies were breast (64%) and head and
neck (10%), and most patients had early-stage disease
(stage O to Ill, 77%). Approximately half of the participants
were married (52%), and 65% had more than a high school
education. Most patients underwent surgery (77%) and
nearly half underwent chemotherapy (48%) and/or radiation
therapy (49%). Twenty-two percent of patients performed
the GA before initiation of any cancer treatment, and most
patients performed the GA while already undergoing cancer
treatment (70%). The average time between diagnosis and
GA was 55 days, with a range of —33 days (GA before di-
agnosis) to 183 days, with a median of 47 days.

Median follow-up from date of GA was 21 months (mean,
24 months; range, 4 to 47 months), and median follow-up
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TABLE 1. Patient Demographics and Follow-Up Time After Geriatric
Assessment (N = 125)

TABLE 1. Patient Demographics and Follow-Up Time After Geriatric
Assessment (N = 125) (continued)

Characteristic N (%) Characteristic N (%)
Age at diagnosis, years, mean (range) 73.9 (65-91) Radiation 71 (57)
Age, years Surgery 105 (84)
65-69 32 (26) Days between diagnosis and GA, 59.1 (—33 to 183)
70-74 44 (35) mean (I’angE)
75-79 21 (17) Months of post-treatment follow-up . 19.9 (1-46)
(6 months after Dx to death or right
=80 28 (22) censoring), mean (range)
Se
X NOTE. Data presented as No. (%) unless otherwise noted.
Male 25 (20) Abbreviations: Dx, diagnosis; GA, geriatric assessment; GU,
Female 100 (80) genitourinary.
Race *Cell sizes suppressed in accordance with Centers for Medicare &
- Medicaid Services policy.
White 112 (90)
Nonwhite 13 (10)
Cancer type from end of treatment was 17 months (mean, 20 months;
- 1~ O,
E— 30 ©4) range, 1 to 46 months). Forty onelpartlmlpantls (33%) were
. hospitalized at least once after diagnosis (with an overall
Lung Sy incidence rate of 0.77 visits per person-year). Similarly, only
Head and neck 12 (10) 20 patients (16%) used LTC placement during the follow-
GU and GI malignancy 13 (10) up period, with an overall incidence rate of 0.62 visits per
Other cancers <11 (< 9)* person-year. Hospitalizations and LTC placements oc-
C curred an average of 14.8 months and 20.5 months after
ancer stage . )
GA, respectively, and an average of 16.9 months (hospi-
Oorl 40 (33) talization) and 22.5 months (LTC) after diagnosis.
Il 38 (30) o
m 18 (14) Hospitalizations
v 18 (14) On univariable evaluation, CCI, IADL impair'mentl, presence
Unknown/unstaged 110 of. fal!s, redgced KPS,. prolonged TUG,llmpa|rments in
= climbing stairs or walking one block, weight loss greater
Clrei $517 Eoimenoieity Seee than 5%, and prefrail/frail status were associated with more
0 87 (70) hospitalizations per person time year (Table 2). After
1 22 (18) controlling for age and CCl, there were significant associ-
=9 15 (12) ations between number of hospitalizations per person time
Carolina Frailty Index year after cancer treatment and IADL impairment (relative
- 1814 risk [RR], 5.47; P < .001), KPS (RR, 2.64; P < .001),
ol 14 prolonged TUG (RR, 3.15; P < .001), climbing a flight of
Prefrail 33 (26) stairs (RR, 2.94; P < .001), walking one block (RR, 2.55;
Robust 74 (59) P < .001), more than 5% unintended weight loss (RR,
Education 2.49; P < .001), and the Carolina Frailty Index (RR, 2.50;
o el o o 44 (35) P < .001; Table 3).. T.here wg§ no association between
: presence of falls, limited ability to bathe/dress, poly-
Associate/Bachelor degree 45 (36) . . , . . ,
pharmacy, impaired cognition, anxiety, or depression with
Advanced degree 36 (29) hospitalizations.
Marital status at diagnosis
Married 65 (52) Long-Term Care Placement
Separated/divorced 11 ©9) OQ univariable evalulation, Qearly every GA—.id.entifiled im-
, pairment was associated with more LTC visits, with the
Widowed 24 (19) . . .
exception of the presence of depression and unintended
Other 25 (20) weight loss (Table 2). On multivariable analyses, there were
Treatment significant associations between number of LTC visits per
Chemotherapy 57 (46) person time year after cancer treatment and IADL im-

(continued in next column)
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pairment (RR, 4.58; P< .001), presence of falls (RR, 6.73;
P <.001), KPS (RR, 2.91; P < .001), prolonged TUG (RR,
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TABLE 3. Multivariable Analysis of the Relative Risk of Hospitalization and Long-Term Care Visits After Cancer Treatment, Controlling for Person-Time
Contributed, Age at Diagnosis, and Charlson Comorbidity (N = 125)

Rate Ratio for Rate Ratio For

Assessment No. (%) Hospitalizations P LTC Stays P

IADL impairment (any impairment v none) 5.47 < .001 4.58 < .001
No impairment 87 (70.2)
Any impairment 37 (29.8)

Falls (=1 v0) 1.53 .10 6.73 < .001
0 100 (81.3)
=1 23 (18.7)

Karnofsky performance status (< 70 v = 70) 2.64 < .001 291 < .001
=70 110 (88.0)
<70 15 (12.0)

TUG (prolonged v normal) 3.15 < .001 5.45 < .001
Normal 89 (71.2)
Prolonged 36 (28.8)

Climbing flight of stairs (limited v not) 2.94 < .001 1.89 .005
Not limited 60 (48.4)
Limited 64 (51.6)

Walking one block (limited v not) 2.55 < .001 2.11 .0018
Not limited 100 (80.0)
Limited 25 (20.0)

Bathing or dressing (limited v not) 1.67 .28 1.68 11
Not limited >110 (> 90)*
Limited <11 (< 10)*

Number of medications (> 9 v = 9) 1.03 91 0.33 < .001
=9 60 (58.8)
>9 42 (41.2)

Cognition (impaired v not) 2.55 .09 2.06 .06
Not impaired >110 (> 90)*
Impaired <11 (< 10)*

Depression (yes v no) 0.84 618 0.64 12
No 88 (83.8)
Yes 17 (16.2)

Anxiety (yes v no) 1.01 97 0.24 < .001
No 68 (65.4)
Yes 36 (34.6)

Weight loss > 5% (yes v no) 2.49 < .001 1.41 .16
No 97 (78.2)
Yes 27 (21.8)

Frailty (prefrail/frail v robust) 2.50 < .001 1.86 .0074
Robust 74 (59.2)
Prefrail or frail 51 (40.8)

NOTE. Not all cells add up to 125 because of missing data. Long-term care is defined as placement in a skilled nursing facility or assisted living facility.
Cancer treatment period starts at cancer diagnosis and lasts for 6 months postdiagnosis.

Abbreviations: IADL, instrumental activities of daily living; LTC, long-term care; TUG, Timed Up and Go.

*Cell sizes suppressed in accordance with Centers for Medicare & Medicaid Services policy.
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5.45; P < .001), climbing a flight of stairs (RR, 1.89;
P = 0.005), walking one block (RR, 2.11; P = .0018),
polypharmacy (RR, 0.33; P < .001), anxiety (RR, 0.24;
P < .001), and the prefrail/frail status (RR, 1.86; P < .001;
Table 3). There was no association between limited ability
to bathe/dress, impaired cognition, unintended weight loss,
and depression with LTC use.

DISCUSSION

Using a unique linkage between a hospital-based registry
of older adults with cancer, a state cancer registry, and
Medicare enroliment and claims data, we examined
whether a GA performed near the time of cancer diagnosis
was predictive of hospitalizations and LTC use in older
adult cancer survivors. Our results suggest that several GA
impairments were associated with the long-term use of
hospitalizations and LTC. More specifically, in multivari-
able analysis, impairments in IADL, low KPS score, pro-
longed TUG, prefrail/frail status, and limitations in either
climbing a flight of stairs or walking one block were all
associated with both increased hospitalizations and LTC
use in older adults. The presence of falls, polypharmacy,
and anxiety were associated with LTC use only, and weight
loss greater than 5% was associated with hospitalizations
only. We found no significant associations with cognitive
impairment, depression, or impairments in bathing/
dressing.

Although the GA is recommended for use in older patients
with cancer and has already been shown to predict severe
chemotherapy toxicities and mortality, its ability to predict
other important outcomes, including those most at risk for
hospitalizations and LTC placement, remains less
understood.'31416 A presentation by Klepin et al*® at the
ASCO meeting in 2016 demonstrated increased odds of
hospitalization with greater number of comorbid conditions
in older adults with cancer. In another small study of 61
older patients with hematologic malignancies, prolonged
TUG and activities of daily living (ADL) dependency were
associated with increased hospitalizations.®* Furthermore,
GA variables such as IADL and/or ADL dependence were
also associated with increased 30-day hospital read-
missions (odds ratio, 3.7 and 2.6, respectively).>® Other
studies in older adult populations without cancer have
identified functional status, multimorbidity, and poly-
pharmacy as risk factors within prediction models.>® Few
studies have examined LTC use in older adults with cancer.
Postacute care use is most commonly described and ex-
amined after surgery. Preoperative functional dependence
and presence of surgical complications are major factors
related to the use of postacute care services after surgical
resection, with rates varying between 30% and 66% in
those older than 85 years.®” Functional decline is also
common among older adults with cancer and has been
demonstrated to occur after as little as one cycle of che-
motherapy.® In noncancer populations, worse performance

e406 © 2019 by American Society of Clinical Oncology

on physical function measures as well as many caregiver
factors is commonly associated with LTC use.3*!

One of the primary benefits of performing a GA in the
management of older adults with cancer is to uncover areas
of vulnerability that may be amenable to intervention. Our
results demonstrate that impairments predominately in the
physical function and functional status domains of the GA
are particularly related to increased health care use. This
suggests interventions focused on these impairments may
be important for improving outcomes. Impairments in IADL
and limitations in climbing stairs or walking short distances
are great examples of the types of interventions that oc-
cupational therapists and physical therapists treat,
respectively.*2#* Occupational therapy uses ADL and IADL
(occupations) in assessment and in treatment.*® Physical
therapy specializes in mobility, endurance, and strength, all
needed to climb stairs. These are easy targets (IADL and
climbing stairs) for intervention because of their basic
connection to two services for which insurance re-
imbursement already exists.** Additional research is
needed in using the GA to identify older adults with
cancer in need of these rehabilitation services to determine
effectiveness of cancer rehabilitation (occupational and
physical therapy) on improving outcomes.

Although our sample population was small because of our
applied inclusion/exclusion criteria, our unique linkage
provides a novel structure for future research.!” Because
older adults are frequently underrepresented in clinical
trials, we must often rely on other observational methods to
understand how clinical trial results translate into clinical
practice.*® Efforts to promote data linkage and sharing were
recognized as one of the ten transformative research
recommendations by the Cancer Moonshot Initiative and
Blue Ribbon Panel in 2016. Our unique linkage in-
corporated not only tumor- and treatment-related in-
formation but also GA measures that are not typically
available from claims or retrospective data sources. Link-
ages such as these are necessary to fill existing evidence
gaps and facilitate an improved understanding of the long-
term benefits and harms of cancer and its treatments.

Our study should be considered within the context of its
limitations. The GA data were not always obtained at
baseline and before treatment. The majority of GAs were
performed after the start of treatment (72%), and treatment
may have affected assessment data. Because functional
decline has been demonstrated to occur after even one
cycle of chemotherapy,® some of the GA impairments
identified may have been treatment related. Regardless of
the underlying etiology of the GA impairments, it is im-
portant to recognize that they are associated with down-
stream hospitalizations and LTC use. Moreover, we did
explore if there were any differences in the GA results on the
basis of whether performed before or after treatment
initiation, and we found no significant differences in GA-
identified impairments or frailty (data not shown). Furthermore,
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the GA could be up to 9 months before we started
counting hospitalizations and LTC visits, and some may
have been performed up to 6 months after diagnosis and
closer to our outcomes. To address this, we also per-
formed separate time-to-event analyses controlling for
Charlson comorbidity, age at diagnosis, and the timing of
the GA assessment (before vafter treatment initiation) with
both, and we found similar results as presented in Table 3.
Our small sample consisted of a heterogeneous mix
of cancers and stages, thus making interpretation of
treatment-related information challenging. Our final an-
alytic cohort consisted of 15% of our initial sample
population because of a variety of factors, such as linking
to Medicare, continuous enrollment in Medicare Parts A
and B, and exclusions on the timing of the GA in re-
lationship to diagnosis. Although these were prespecified
exclusions to answer our question of the relationship of GA
impairments on hospitalizations and LTC use (Fig 1), this
can introduce a potential sample bias. Moreover, our
sample consists of a convenient, nonrandomized sample
of older adults from a single center in the southeastern
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