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Objectives: Older self-perceived age is associated with poor health and higher healthcare
utilization in the geriatric population. We evaluated the associations of self-perceived age with
geriatric assessment (GA) domain impairments in older adults with cancer

Methods: This was a secondary analysis of baseline data from a GA cluster-randomized trial
(URCC 13070; PI: Mohile). We included patients aged =70 with incurable stage 111/IV solid tumor
or lymphoma considering or receiving treatment and had =1 GA domain impairment other than
polypharmacy. Multivariate analyses were used to evaluate the associations of age difference
between chronological and self-perceived age (categorized into “feeling younger than
chronological age” vs. “feeling the same or older than their chronological age™) with GA domain
impairments.

Results: We included 533 patients; mean age was 76.6 (SD 5.2). On multivariate analyses,
compared to those who felt younger than their chronological age, those who felt the same or older
were more likely to have impairments in physical performance [Adjusted Odds Ratio (AOR) 5.42,
95% Confidence Interval (Cl) 1.69-17.40)], functional status (AOR 2.31, 95% CI 1.73-3.07),
comorbidity (AOR 1.62, 95% CI 1.20-2.19), psychological health (AOR 2.62, 95% CI 1.85-3.73),
and nutrition (AOR 1.65, 95% CI 1.20-2.28). They were also more likely to screen positively for
polypharmacy (AOR 1.86, 95% CI 1.30-2.65).

Conclusions: Older adults with cancer who felt the same or older than their chronological age
were more likely to have GA domain impairments. Further studies are needed to better understand
the relationships between self-perceived age, aging-related conditions, and outcomes in this
population.

Keywords

Self-perceived age; geriatric assessment; physical performance; functional status; psychological
health

Introduction

Self-perceived age is a measure of how an individual perceives their own aging process, and
it is commonly assessed by asking patients “How old do you feel?” or “What age do you
feel most of the time?”7:8 In the general older adult population, it is known that many
perceive themselves to be younger (on average 5-10 years) than their chronological age.®
Younger self-perceived age is associated with better underlying health status, physical
function, cognition, psychological health, and life satisfaction, as well as lower healthcare
utilization.10-12 Based on a systematic review of 19 studies including a heterogeneous adult
population with a mean age of 57-85 years, self-perceived age has a small but independent
association on health, health behaviors, and longevity.13 To the authors’ knowledge, only
one study evaluated self-perceived age in patients with cancer. In 292 patients receiving
chemotherapy, 63% perceived themselves as younger, 15% as older, and 19% as the same
age.1* There was no association of self-perceived age with symptoms and survival 14

Understanding how older adults with cancer perceive their own aging process has several
implications. First, self-perceived age may be an indicator of poor health, disability, and
vulnerability to adverse outcomes.12 Therefore, identifying this subset of patients early on
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may help with treatment decision-making and guide behavioral and supportive care
interventions. Second, a study has shown that in older adults, lower perceived age was
associated with higher uptake of a healthy aging program.1® Therefore, tailoring behavioral
and supportive care interventions with self-perceived age in mind may prove useful in
increasing uptake. Third, it is possible that self-perceived age may be modifiable, thereby
mitigating negative outcomes such as functional decline.16 In fact, a “counterclockwise”
intervention is currently being investigated to help older adults relive their younger selves.16
In another study, strengthening positive self-perceptions of aging among older individuals
improved physical function.1’

In this study of older adults with cancer, we evaluated the associations of self-perceived age
with physical performance, functional status, comorbidity, psychological status, nutritional
status, cognition, social support, and polypharmacy, as measured using a geriatric
assessment (GA). We hypothesized that compared to patients who felt younger than their
chronological age, patients who felt approximately the same or older than their
chronological age were more likely to have impairment in these GA domains.

Study design, setting, and population

This is a secondary analysis of baseline data from a cluster-randomized controlled trial that
evaluated the effect of a standardized GA and GA-guided recommendations on
communication and satisfaction in older patients with cancer and their caregivers (University
of Rochester Cancer Center (URCC) 13070; https://register.Clinical Trials.gov/:
NCTO02107443; PI: Mohile). Detailed description of the primary study was previously
reported.#18-20 Briefly, patients aged =70 with incurable stage 111/1V solid tumor or
lymphoma who were considering any line of cancer treatment and had at least one
impairment in GA domain other than polypharmacy were recruited between October 2014
and April 2017 from 31 community oncology practices. For the purpose of this study, we
analyzed the data prior to their exposure to the study intervention.

Independent variable: Age difference

Patients self-reported their chronological and perceived age (“How old do you feel?”). Age
difference was defined as the difference between chronological and perceived age.

Dependent variables

Covariates

Dependent variables included eight individual GA domains: physical performance,
functional status, comorbidity, psychological status, nutritional status, cognition, social
support, and polypharmacy.#18-21 Each domain was assessed using established tools and
scored as impaired or not impaired using pre-established cut points (Supplemental Table 1).

Covariates included demographics (age, gender, marital status, race, education, and annual
household income) and cancer type.
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Statistical analyses

Results

Descriptive analyses were used to summarize the demographics, cancer type, and
distribution of age difference. We then dichotomize the age difference variable to enhance
clinical usability. Prior studies have selected various cut-off (felt the same age or within one
to two years of their chronological age).”-23 Therefore, we adopted an empirical approach, as
there is no strong a prioritheoretical guidance. We examined the distribution of age
difference across the sample (in years) and visualized the relationship between age
difference and the number of impaired GA domains using a scatter plot, and then fit a locally
estimated scatterplot smoothing (LOESS) curve (PROC LOESS procedure in SAS). Based
on the curve (Figure 1), we established a binary cut-off of 0 for age difference (“felt
younger” vs. “felt older or felt exactly the same as chronological age).

First, bivariate analyses were used to assess the associations between age difference and
eight individual GA domains. Second, separate multivariate logistic regressions were used to
assess these associations adjusting for demographic and cancer type. We used generalized
estimating equation method to adjust for clustering at the practice level. All analyses were
conducted using the SAS statistical software (MVersion 9.3, Cary, NC).

The primary study included 541 patients.* We included 533 patients because 8 patients had
missing data on perceived age. Mean age was 76.6 (SD 5.2, range 70-96); 51% were male,
65% were married, 89% were white, and 26% had lung cancer (Supplemental Table 2).
Mean number of impaired GA domains was 4.5 (SD 1.5). Percentage of impairment in each
of the GA domains is shown in Table 1.

Mean perceived age was 69.3 (SD 14.1, range 7-175); over half of the patients felt younger
than their chronological age (308/533; 58%). The distribution of age difference is shown in
Figure 2. The relationship between age difference and the number of impaired GA domains
is shown in Figure 1.

On multivariate analyses, compared to those who felt younger than their chronological age,
those who felt the same or older than their chronological age were more likely to be
impaired in physical performance [Adjusted Odds Ratio (AOR) 5.42, 95% Confidence
Interval (CI) 1.69-17.40), functional status (AOR 2.31, 95% CI 1.73-3.67), comorbidity
(AOR 1.62, 95% CI 1.20-2.19), psychological health (AOR 2.62, 95% CI 1.85-3.73), and
nutritional status (AOR 1.65, 95% CI 1.20-2.28). They were also more likely to screen
positively for polypharmacy (AOR 1.86, 95% CI 1.30-2.65). Age difference was not
significantly associated with impairment in cognition or instrumental social support.

Discussion

Consistent with studies in the general older adult population,’-8:23.24 we showed that older
adults with cancer who reported feeling the same or older than their chronological age were
more likely to experience poor health as captured by the GA. Specifically, they were more
likely to have impairments in various GA domains including physical performance,

J Geriatr Oncol. Author manuscript; available in PMC 2021 July 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Loh et al.

Page 5

functional status, comorbidity, psychological health, nutritional status, and polypharmacy.
To our knowledge, the associations of self-perceived age and GA domains have not been
shown previously in older adults with cancer.

Self-perceived age is known to be associated with poor health, generally represented by poor
physical performance, functional status, psychological health, and nutritional status, as well
as polypharmacy in the general geriatric population.13 In our sample, self-perceived age was
not associated with social support or cognition. Impairment in social support may not reflect
a patient’s health status, but rather a protective element against adverse life events and
having social support helps to increase resilience. We are unclear why self-perceived age
was not associated with cognition. A prior study has shown that negative perceptions of
aging were associated with decline of cognitive function.2 It should be noted that we
recruited patients who were considering or receiving cancer treatment. Those with severe
cognitive impairment, who may not be considered for treatment by their oncologist, would
therefore be underrepresented in our study. It is possible that self-perceived age was
associated with severe but not mild cognitive impairment. It is also possible that patients
with cognitive impairment may not adjust their perceptions of their own age. Therefore, the
association between self-perceived age and cognition among older patients with cancer
needs to be further explored.

Our study is consistent with a recently published study in older adults with cancer.26 Among
101 patients with cancer (mean age=71.8 years), negative self-perception of aging (measured
using the Attitudes to Aging Questionnaire) was associated with deleterious effects on
physical and mental health, supporting the use of self-perceived age as a marker of
vulnerability. On the other hand, in a separate study of 292 patients with cancer not limited
to older adults, self-perceived age was not associated with symptoms or survival 14
Therefore, the associations of self-perceived age and survival in the context of cancer need
to be further elucidated. It is worth mentioning that self-perceived age correlates with self-
perceived health status?? and the latter is incorporated in the validated Geriatric 8 (G8)
screening tool.28 G8 has been shown to be associated with morbidity and mortality in older
adults with cancer,2930 and is a widely accepted screening tool for identifying patients who
may benefit from GA.28 In addition, older adults are susceptible to cancer- and treatment-
related adverse events, which may be mitigated by behavioral and supportive care
interventions.31 Understanding how self-perceived age plays a role in the uptake of these
interventions is an intriguing area of investigation. Interventions focusing on modifying
perceptions of aging and their effects on cancer- and treatment-related adverse events should
also be explored.

Strengths of our study include a relatively large sample of older adults with cancer from
multiple community practices and minimal missing data. Nonetheless, we only included
patients who were considering or receiving cancer treatment. Therefore, those who were too
frail to be considered for treatment by their oncologists were excluded. Future work should
evaluate all older patients with cancer. In addition, the majority of our sample was white and
future research should include a more racially diverse group of patients. Finally, give the
cross-sectional nature of our study, we were unable to determine causality.
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In summary, older patients who felt the same or older than their chronological age were
more likely to have impairments in several GA domains including physical performance,
functional status, psychological health, nutritional status, and polypharmacy. Further studies
are needed to better understand the relationships between self-perceived age and outcomes
in older adults with cancer.
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Figure 1.
Relationship between age difference (defined as the difference between chronological and

perceived age) and number of impairment in geriatric assessment domains
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Distribution of age difference (defined as the difference between chronological and

perceived age)
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Bivariate and multivariate analyses evaluating the associations of self-perceived age with impairment in

individual geriatric assessment domains

N (%) Self-perceived age Bivariate Multivariate
analysesa analysesb
All patients Felt younger than Felt the same or OR (95% CI) AOR (95% CI)
(N=533) chronological age older than
(N=308) chronological age
(N=225)
Physical Impaired 499 (93.6) 279 (90.6) 220 (97.8) 457 (1.60— 5.42 (1.69-17.40)
performance 13.06)
Functional status Impaired 316 (59.3) 160 (52.0) 156 (69.3) 2.09 (1.61-2.71) | 2.31(1.73-3.07)
Comorbidity Impaired 341 (64.0) 184 (59.7) 157 (69.8) 1.56 (1.15-2.11) | 1.62 (1.20-2.19)
Psychological Impaired 134 (25.1) 54 (17.5) 80 (35.6) 2.60 (1.88-3.57) | 2.62(1.85-3.73)
health
Nutritional status | Impaired 320 (60.0) 171 (55.5) 149 (66.2) 1.57 (1.19-2.07) | 1.65(1.20-2.28)
Cognition Impaired 178 (33.4) 100 (32.5) 78 (34.7) 1.10 (0.84-1.44) | 1.07 (0.83-1.39)
Instrumental Impaired 153 (28.7) 86 (27.9) 67 (29.8) 1.09 (0.63-1.89) | 1.31(0.67-2.56)
social support
Polypharmacy Screen 447 (83.9) 249 (80.8) 198 (88.0) 1.74 (1.18-2.56) | 1.86 (1.30-2.65)
positive

a, . . Lo
Adjusted for clustering at practice site

bAdjusted for chronological age, gender, marital status, race, education, income, cancer type, and clustering at practice site Abbreviations: AOR,
Adjusted Odds Ratio; Cl, Confidence Interval; OR, Odds Ratio
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