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ABSTRACT

PURPOSE Limited health literacy—ability to obtain, process, and understand health
information—can hinder communication, access to medical treatment, and
identification andmanagement of comorbidities. Older adults have high rates of
poor health literacy, but its role in aging-related outcomes among older adults
with cancer is understudied.

METHODS We included 876 older adults age 60 years and olderwith cancer from the Cancer
and Aging Resilience Evaluation Registry completing self-reported geriatric
assessment, including health literacy, at first visit to medical oncology. The
exposure was limited health literacy. Outcomes were frailty, physical/mental
health-related quality of life (HRQOL), and health care utilization. We used
modified Poisson regression to examine the association of exposure on out-
comes adjusting for age, race-ethnicity, sex, and cancer type/stage.

RESULTS Median age at enrollment was 68; 57.8% were male; 20.2% were non-Hispanic
Black. The most prevalent cancers were advanced-stage (46.8% stage IV) co-
lorectal (26.9%) and pancreatic (19.0%). Thosewith limited health literacywere
older (70 v 68 years; P < .001), male (63.0% v 55.1%; P 5 .026), non-Hispanic
Black (28.8% v 16.1%; P < .001), ≤high school educated (62.3% v 28.1%;
P < .001), and retired/disabled (86.3% v 71.2%; P < .001). In multivariable
analysis, limited health literacy was associated with higher prevalence of frailty
(prevalence ratio [PR], 2.64 [95% CI, 2.15 to 3.26]), impaired physical (PR, 1.90
[95% CI, 1.59 to 2.27]) and mental (PR, 2.08 [95% CI, 1.76 to 2.47]) HRQOL, and
hospitalization in the last year (PR, 1.28 [95% CI, 1.10 to 1.48]) versus adequate
health literacy.

CONCLUSION Older adults with cancer and limited health literacy had higher adjusted
prevalence of frailty, impaired physical and mental HRQOL, and recent hos-
pitalization. Interventions to address limited health literacy should be explored
in this vulnerable and growing cancer population.

INTRODUCTION

The US population is growing older, with the prevalence of
adults age 65 years and older expected to double from2012 to
2050.1 In addition, age is a major risk factor for cancer with
the majority of cases occurring among older adults.2 By
2040, nearly 70% of new cancer diagnoses in the
United States will be in adults age 65 years and older.3 Older
adults with cancer are at increased risk of many adverse
outcomes, whichmay be exacerbated by social determinants
of health.4-8

Health literacy is a patient’s ability to access, understand,
and use health information and services to make informed
actionable decisions and enhance health outcomes.9 Navi-
gating the health care system is a complex process that
requires skills to communicate effectively, analyze infor-
mation, and act accordingly. A lower level of health literacy
can act as a barrier to medication adherence, obtaining
needed resources frommultiple sources including the health
care system, increased cost, and poor outcomes.9 In the
general oncology population, lower health literacy has been
associated with poorer quality of life, lack of treatment
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receipt, and poor medication adherence.10 For example, a
study in patients with colorectal cancer indicated that lower
health literacy was associated with lower odds of receiving
adjuvant chemotherapy for advanced-stage disease.11

Another study indicated that lower health literacy was as-
sociated with lower levels of adherence to oral chemother-
apies.12 Historically, older adults have high rates of low
health literacy.13 Limited health literacy is also common in
socially disadvantaged populations (eg, those of low edu-
cation, low income, and rural)—populations often composed
of a majority of older adults.14-18 According to the Centers for
Disease Control and Prevention, older adults use medical
services and have higher rates of chronic disease than others.
With the rapid increase in the older adult population, im-
proving the adequacy of health information is essential.13

Additionally, older adults with cancer have high rates of
adverse outcomes such as frailty, poor health-related quality
of life (HRQOL), and increased health care utilization.19-22

However, to date, the prevalence of low health literacy and
its role in these adverse outcomes among older adults with
cancer is understudied.

To fill this gap, we aim to (1) describe the prevalence of low
health literacy among older adults with cancer, and (2)
examine the association of low health literacy with frailty,
HRQOL, and health care utilization.

METHODS

Study Population

The Cancer and Aging Resilience Evaluation (CARE) Registry
at University of Alabama at Birmingham (UAB) is a pro-
spective registry of older adults (age 60 years and older) seen
at the University of Alabama at Birmingham. Patients who are
60 years or older at first visit to UAB medical oncology are
enrolled into the registry at the visit. The CARERegistry began
in 2017, and a social determinants of health sectionwas added

in August 2020.23,24 The age criteria for eligibility (60 years)
was used in lieu of the traditional definition of older adult at
65 years, given uncertainty surrounding the appropriate
chronologic age cutoff; among CARE patients, there is a
similar prevalence of age-related impairments and frailty
among those 60-65 years and those 65-75 years and older
than 75 years.25 Moreover, the 60-year age cutoff allows for
meaningful age-related subanalyses. As part of the CARE
Registry, older patients complete the CARE tool, a self-
reported geriatric assessment (GA) adapted from the origi-
nal Cancer and Aging Research Group for use in the clinic
setting on their first visit to the UAB medical oncology clinic.
In December 2020, the CARE Registry was transitioned to
electronic data capture via implementation of the Web-
Enabled Cancer and Aging Resilience Evaluation across sev-
eralmedical oncology subspecialties for clinical use.26 For this
analysis,we included only the participantswith complete data
on health literacy and the primary outcome of frailty. A flow
diagram of the construction of the final analytic sample is
presented in Figure 1. This study was reviewed and approved
by the institutional review board at the University of Alabama
at Birmingham. All participants provided informed consent.

Study Measures

Exposure: Health Literacy

Health literacy was measured using a previously published
item from the brief health literacy screening developed by
Stagliano and Wallace.27 Participants were asked, How
confident are you filling out health forms? Responses were
dichotomized as extremely/quite a bit versus somewhat/a
little bit/not at all, with the latter category representing
limited health literacy. This item has previously shown ac-
curacy in detecting limited health literacy (area under
the receiver operating characteristic curve, 0.82 [95% CI,
0.77 to 0.86]). This item has also shown high sensitivity for
limited health literacy for responses of ≤extremely (100%

CONTEXT

Key Objective
Is limited health literacy associated with aging-related outcomes among older adults with cancer?

Knowledge Generated
Self-reported limited health literacy is present in about one third of older adults with cancer andmore common in those with
lower levels of education and identifying as non-Hispanic Black. Limited health literacy is associated with higher prevalence
of frailty, reduced physical and mental health-related quality of life, and more hospitalizations in the year before survey
among older adults with cancer.

Relevance
Among older adults with cancer, particularly those with lower levels of education and identifying as non-Hispanic Black,
evaluating health literacy at the beginning of the clinical course of cancer care can allow for tailoring of communication,
patient education, and shared decision making.
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sensitivity), ≤quite a bit (92.6%), and ≤somewhat (83.3%).
Sensitivity for responses of ≤a little bit and ≤not at all were
68.5% and 37.0%, respectively.28

Primary Outcome: Frailty

Frailty was measured using the CARE Frailty Index (CARE
FI).29 The CARE FI was constructed using the principles of
deficit accumulation and following the procedures outlined
by Searle et al.30 On the basis of 44 identified health deficits
from the CARE tool across several domains including
function, cognition, nutrition, polypharmacy, comorbid-
ities, and more, the CARE FI was calculated by adding the
total number of deficits and dividing by the total number
of responses reflecting the proportion of deficits for each
patient (range, 0-1). Participants were required to have
nonmissing data for at least 30 items to compute a valid
frailty score and were categorized as robust (0-0.2), prefrail
(0.2-0.35), and frail (>0.35), as previously described.30,31 Our
team has previously shown that the CARE FI predicts func-
tional decline, severe chemotherapy toxicities, and survival
among older adults29; similarly constructed frailty indices
have shown comparable results. For the current study, we
dichotomized participants as frail versus robust/prefrail.

Secondary Outcomes: HRQOL, and Health Care Utilization

We assessed HRQOL within the CARE tool using the National
Institutes of Health’s Patient-Reported Outcomes Mea-
surement Information System (PROMIS) Global Health 10-
item short-form. The PROMIS Global Health 10-item scale
includes separate scoring for physical and mental health
subscales.32,33 PROMIS measures have been tested in large
samples of adults in the United States and item responses are
converted to t-scores with a standardized mean score of 50
and a standard deviation of 10.30 The minimal clinically
relevant difference for PROMIS ranges from 2 to 6 points,
and a t-score of 40 or less (1 standard deviation) is con-
sidered impaired for the subscales.34 Low physical and
mental subdomains of HRQOL were dichotomized as im-
paired (t-score of ≤40) versus not impaired (t-score >40).

Participants answered two separate questions regarding
recent health care utilization: (1) Have you been hospitalized
(spent at least one night in the hospital) in the past year? (2)
Have you been seen in the emergency room (ER) in the past year?
Responses to each question were separately dichotomized as
yes or no.

Covariates

We collected demographics (age at GA completion, race, sex,
and marital status), socioeconomic characteristics (educa-
tion and employment status), and clinical characteristics
(cancer type and cancer stage) as covariates. Demographics
and socioeconomics were self-reported as part of the CARE
tool, while clinical characteristics were abstracted from the
electronic medical record.

Statistical Analyses

We evaluated differences in patient characteristics and
outcomes between those with and without limited health
literacy using chi-square tests and Mann-Whitney U tests
for categorical variables and continuous variables, respec-
tively. We used modified Poisson regression models to
evaluate the association between low health literacy needs
with frailty, HRQOL, and health care utilization. We chose
modified Poisson regression in lieu of more traditional lo-
gistic regression for binary outcomes. Modified Poisson
regression was specifically developed to evaluate the asso-
ciation between an exposure and a binary outcome as a better
approximation of risk than traditional logistic regression.
We chose modified Poisson regression because of the high
prevalence of outcomes in our sample and, thus, likely
overestimation of risk with the odds ratio. Moreover, odds
ratios obtained from logistic regression are frequently
misinterpreted. The prevalence ratios obtained from mod-
ified Poisson regression are more similar to risk ratios. Al-
though it is possible not to dichotomize frailty and HRQOL
outcomes, the modeling technique for such outcomes would
require a proportional oddsmodel and the proportional odds
assumption did not hold. Moreover, a linear regression is not
possible because these outcomes are not normally distrib-
uted nor continuous measures. We adjusted models for age,
race, sex, cancer type, and cancer stage. We chose covariates
a priori. All hypotheses were two-sided and statistical sig-
nificance was set to a 5 .05. All statistical analyses were
conducted using SAS Version 9.4 (SAS Institute Inc,
Cary, NC).

RESULTS

Description of Patient Population

From the original sample of 1,973 enrolled in CARE, 1,010
were excluded because of missing exposure, seven were
excluded because of missing outcome, and 80 were excluded
because of missing cancer type, leaving a final analytic
sample of 876 (Fig 1). Median age at enrollment in the final

N = 1973

n = 963

n = 956

n = 876

Excluded because of missing cancer type (n = 80)

Excluded because of missing main outcome,
frailty (n = 7)

Excluded because of missing health literacy
exposure (n = 1010)

FIG 1. Flow diagram of the exclusions to arrive at the final an-
alytic sample.
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analytic cohort was 68 years (IQR, 64-74; Table 1). A ma-
jority of participants were male (57.8%) and 20.2% were
non-Hispanic Black. The most prevalent cancer types in-
cluded colorectal (26.9%), pancreatic (19.0%) and hep-
atobiliary (14.8%) cancers.Most patients had advanced stage
malignancy (26.5% stage III and 46.8% stage IV disease).
Overall, 31.3% self-reported as frail, 38.6% self-reported as
robust, and 30.1% as prefrail. Additionally, 40.7% reported
limited physical HRQOL, 41.7% reported limited mental
HRQOL, 47.6% reported an ER visit, and 53.0% reported a
hospitalization in the last year (Table 1).

Limited health literacy was present in 33.3% of partici-
pants. Those with limited health literacy were older (70 v
68 years; P < .001), more likely to be male (63.0% v 55.1%;
P 5 .026), non-Hispanic Black (28.8% v 16.1%; P < .001),
less educated (≤high school: 62.3% v 28.1%; P < .001),
retired or disabled (retired: 64.4% v 59.6%; disabled:
21.9% v 11.6%; P < .001), and single/widowed/divorced
(47.9% v 39.3%; P 5 .017; Table 1). There was no difference
in cancer type or cancer stage between those with limited
and adequate health literacy (Table 1). Those with limited
health literacy were more likely to be frail (54.5% v 19.7%;
P < .001), have limited physical or mental HRQOL (physical:
58.6% v 31.5%; P < .001; mental: 61.4% v 32.4%; P < .001),
and more likely to have an ER visit or hospitalization in the
last year (ER: 54.7% v 44.0%; P 5 .006; hospitalization:
60.7% v 49.0%; P 5 .003).

Multivariable Analysis

After adjustment for age, race-ethnicity, sex, cancer type,
and cancer stage, limited health literacy was associated with
2.6-fold higher prevalence of frailty (PR, 2.64 [95% CI, 2.15
to 3.26]; Table 2).

After adjustment for age, race-ethnicity, sex, cancer type,
and cancer stage, limited health literacy was associated with
90% higher prevalence of impaired physical HRQOL and
2.1-fold higher prevalence of impaired mental HRQOL. No
statistically significant association was observed between
health literacy and ER visits in the last year (PR, 1.18 [95%CI,
0.99 to 1.38]). However, after adjustment for age, race-
ethnicity, sex, cancer type, and cancer stage, limited
health literacy was associatedwith 28%higher prevalence of
hospitalization in the last year (PR, 1.28 [95% CI, 1.10 to
1.48]; Table 2).

DISCUSSION

Results of this secondary analysis of a cross-sectional survey
among older adults with cancer indicate that limited health
literacy is more common in specific populations such as
those who are older, Black, less educated, and/or retired or
disabled. Limited health literacy was also associated with
higher adjusted prevalence of frailty, impaired physical and
mental HRQOL, and hospitalizations in the last year after
adjusting for covariates.

To date, there is limited evidence of the relationship between
health literacy and frailty in cancer, particularly among older
adults. However, some previous studies have suggested that
limited health literacy is associated with frailty in other
disease states and among healthy adults. For example,
among aUS-based cohort of patients age about 60 yearswith
end-stage liver disease, objectively measured low health
literacy was associated with higher odds of frailty.35 In two
studies among community-dwelling older adults in South
Korea, limited health literacy was associatedwith higher risk
of frailty.36,37 In another study among community-dwelling
older adults in Japan, low health literacy was associated with
higher odds of both onset and progression of frailty.38 De-
spite the paucity of literature surrounding health literacy and
frailty among older adults with cancer, our results indicate
that inadequate health literacy is associated with higher
prevalence of frailty.

This association with frailty may be due to patients with low
health literacy being less likely to access preventative ser-
vices as well as achieve effective management of comorbid
conditions, thus resulting in increased frailty over time.39-42

It is also known that an incident diagnosis of cancer and/or
undergoing cancer treatment may increase risk of devel-
oping or worsening frailty among older patients, particularly
among those with preexisting impairment.4,43,44 Subse-
quently, frailty among older adults with cancer increases risk
of adverse outcomes such as treatment toxicity and
mortality.4,44 As such, potentially reducing the prevalence of
frailty among community-dwelling older adults before de-
velopment of cancer via health literacy interventions may
also work to reduce incidence or progression of frailty and
prevent poor outcomes among older adults diagnosed with
incident cancer. Future studies are needed tomore efficiently
evaluate the role of health literacy and associated inter-
ventions on frailty and downstream clinical outcomes
among older adults with cancer.

Although this is one of the first studies to specifically ex-
amine the association of health literacy with age-related
outcomes among older adults with cancer, the current re-
sults are congruent with additional studies of health literacy
and its association with HRQOL and health care utilization
among adults with cancer. Holden et al10 summarizemuch of
the previous evidence in a recent systematic review. Similar
to the current results, studies specifically assessing HRQOL
indicated that lower health literacy was associated with
lower QOL.45-48 Compared with the current findings, these
studies used similar self-reported measures of health lit-
eracy, but differing self-reported measures of QOL. The
previous studies also assessed younger populations with
specific cancers (eg, colorectal, breast, and head/neck) at
early stages or survivors no longer in active treatment. The
current results reflect findings of previous studies, but
expound upon them to include older adults who are at in-
creased risk of low health literacy and adults with advanced-
stage cancers where more complex health care decision
making is required.10,49,50 One previous study found no
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TABLE 1. Participant Characteristics by Health Literacy Status

Variable Total (N 5 876)

Limited Health Literacy

P

Yes No

n 5 292 (33.3%) n 5 584 (66.7%)

Age, years, median (IQR) 68 (64-74) 70 (65-76) 68 (63-73) <.001

Sex, male, No. (%) 506 (57.8) 184 (63.0) 322 (55.1) .026

Race/ethnicity, No. (%) <.001

NH-White 628 (76.1) 184 (67.9) 444 (80.1)

NH-Black 167 (20.2) 78 (28.8) 89 (16.1)

Other 30 (3.6) 9 (3.3) 21 (3.8)

Education level, No. (%) <.001

<High school 93 (10.7) 62 (21.5) 31 (5.4)

High school 249 (28.8) 118 (40.8) 131 (22.7)

Associate’s/bachelor’s 385 (44.5) 89 (30.8) 296 (51.3)

Advanced degree 139 (16.1) 20 (6.9) 119 (20.6)

Employment status, No. (%) <.001

Retired 482 (61.3) 174 (64.4) 308 (59.6)

Disabled 119 (15.1) 59 (21.9) 60 (11.6)

Working 111 (14.1) 10 (3.7) 101 (19.5)

Other 75 (9.5) 27 (10.0) 48 (9.3)

Marital status, No. (%) .017

Single/widowed/divorced 358 (42.2) 136 (47.9) 222 (39.3)

Married 491 (57.8) 148 (52.1) 343 (60.7)

Cancer type, No. (%) .158

Colorectal 236 (26.9) 75 (25.7) 161 (27.6)

Pancreatic 166 (19.0) 57 (19.5) 109 (18.7)

Hepatobiliary 130 (14.8) 53 (18.2) 77 (13.2)

Esophageal-gastric 51 (5.8) 20 (6.9) 31 (5.3)

Head and neck 44 (5.0) 17 (5.8) 27 (4.6)

Other 249 (28.4) 70 (24.0) 179 (30.7)

Cancer stage, No. (%) .064

I-II 216 (26.7) 59 (21.7) 157 (29.2)

III 215 (26.5) 74 (27.2) 141 (26.2)

IV 379 (46.8) 139 (51.1) 240 (44.6)

Treatment phase, No. (%) .53

Presystemic treatment 650 (77.1) 211 (74.3) 439 (78.5)

Active treatment 122 (14.5) 45 (15.9) 77 (13.8)

Postsystemic treatment 66 (7.8) 26 (9.2) 40 (7.2)

Unknown 5 (0.6) 2 (0.7) 3 (0.5)

Frailty, No. (%) 274 (31.3) 159 (54.5) 115 (19.7) <.001

Impaired HRQOL, No. (%)

Physical HRQOL 322 (40.7) 157 (58.6) 165 (31.5) <.001

Mental HRQOL 341 (41.7) 162 (61.4) 179 (32.4) <.001

Health care utilization in past year, No. (%)

Emergency room visit 347 (47.6) 135 (54.7) 212 (44.0) .006

Hospitalization 385 (53.0) 150 (60.7) 235 (49.0) .003

NOTE. Bold entries indicate statistical significance set at a5 .05. Hypothesis tests completed using chi-square tests andMann-Whitney U tests for
categorical and continuous variables, respectively.
Abbreviations: HRQOL, health-related quality of life; NH, non-Hispanic.
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TABLE 2. Association Between Limited Health Literacy and Frailty,
HRQOL, and Health Care Utilization

Variable PR (95% CI)

Frailty outcome

Limited health literacy 2.64 (2.15 to 3.26)

Age, years 1.01 (1.00 to 1.03)

Sex, male v female 0.91 (0.75 to 1.10)

Race/ethnicity

NH-White 1.0 (ref)

NH-Black 1.12 (0.91 to 1.39)

Other 1.18 (0.76 to 1.84)

Cancer type

Colorectal 1.0 (ref)

Pancreatic 1.67 (1.24 to 2.26)

Hepatobiliary 2.22 (1.65 to 2.98)

Esophageal/gastric 1.75 (1.21 to 2.54)

Head/neck 1.27 (0.77 to 2.10)

Other 1.32 (0.96 to 1.82)

Cancer stage

I/II 1.0 (ref)

III 0.82 (0.63 to 1.08)

IV 0.92 (0.74 to 1.14)

Impaired physical HRQOL outcome

Limited health literacy 1.90 (1.59 to 2.27)

Age, years 1.00 (0.98 to 1.01)

Sex, male v female 0.86 (0.72 to 1.03)

Race/ethnicity

NH-White 1.0 (ref)

NH-Black 1.20 (0.99 to 1.47)

Other 1.09 (0.73 to 1.64)

Cancer type

Colorectal 1.0 (ref)

Pancreatic 1.55 (1.19 to 2.03)

Hepatobiliary 2.07 (1.60 to 2.67)

Esophageal/gastric 1.45 (0.99 to 2.12)

Head/neck 1.34 (0.88 to 2.06)

Other 1.29 (0.98 to 1.70)

Cancer stage

I/II 1.0 (ref)

III 1.09 (0.84 to 1.40)

IV 1.26 (1.01 to 1.56)

Impaired mental HRQOL outcome

Limited health literacy 2.08 (1.76 to 2.47)

Age, years 0.99 (0.98 to 1.00)

Sex, male v female 0.82 (0.69 to 0.97)

Race/ethnicity

NH-White 1.0 (ref)

NH-Black 0.95 (0.78 to 1.16)

Other 0.82 (0.51 to 1.31)

(continued in next column)

TABLE 2. Association Between Limited Health Literacy and Frailty,
HRQOL, and Health Care Utilization (continued)

Variable PR (95% CI)

Cancer type

Colorectal 1.0 (ref)

Pancreatic 1.16 (0.89 to 1.52)

Hepatobiliary 1.70 (1.34 to 2.16)

Esophageal/gastric 1.21 (0.84 to 1.72)

Head/neck 1.19 (0.83 to 1.72)

Other 1.31 (1.02 to 1.67)

Cancer stage

I/II 1.0 (ref)

III 0.96 (0.77 to 1.21)

IV 1.01 (0.83 to 1.23)

Health care utilization outcomes

Emergency department use

Limited health literacy 1.18 (0.99 to 1.38)

Age, years 1.01 (0.99 to 1.02)

Sex, male v female 0.93 (0.79 to 1.10)

Race/ethnicity

NH-White 1.0 (ref)

NH-Black 1.25 (1.04 to 1.50)

Other 1.37 (0.97 to 1.92)

Cancer type

Colorectal 1.0 (ref)

Pancreatic 1.46 (1.16 to 1.83)

Hepatobiliary 1.45 (1.13 to 1.86)

Esophageal/gastric 1.28 (0.91 to 1.81)

Head/neck 1.30 (0.91 to 1.86)

Other 1.13 (0.88 to 1.45)

Cancer stage

I/II 1.0 (ref)

III 1.03 (0.82 to 1.30)

IV 1.13 (0.93 to 1.39)

Hospitalization

Limited health literacy 1.28 (1.10 to 1.48)

Age, years 1.00 (0.99 to 1.01)

Sex, male v female 0.96 (0.83 to 1.12)

Race/ethnicity

NH-White 1.0 (ref)

NH-Black 1.04 (0.87 to 1.24)

Other 1.23 (0.92 to 1.64)

Cancer type

Colorectal 1.0 (ref)

Pancreatic 1.06 (0.86 to 1.30)

Hepatobiliary 1.19 (0.97 to 1.46)

Esophageal/gastric 0.89 (0.63 to 1.24)

Head/neck 1.02 (0.72 to 1.43)

Other 1.04 (0.85 to 1.28)

(continued on following page)
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association between health literacy and physical or social/
emotional QOL. However, this study differs from the current
sample in that it was conducted in a younger, Irish sample of
head/neck cancer survivors not in active treatment.51 As
mentioned above, a prior US-based study also in head/neck
cancer survivors not in active treatment, but who were
initially diagnosed with mostly advanced-stage disease, was
analogous to the current findings.47

Previous studies have also examined the association between
health literacy andhospitalization among adultswith cancer.
Cartwright et al52 reported a modest statistically significant
association between low health literacy and greater number
of inpatient hospitalizations and higher total days spent in
the hospital among adults with a variety of cancer types.
However, no information on age or stage at diagnosis was
reported. This study differs from current results in that it
examined hospitalization objectively and prospectively
whereas the current outcome is self-reported hospitaliza-
tion in the last year. No previous studies examined a similar
outcome. Rather, another study among a sample of older
patients with muscle-invasive bladder cancer undergoing
radical cystectomy found no association between health
literacy and 90-day hospital readmission.53 To our knowl-
edge, no additional studies have examined health literacy
and hospitalization among adults with cancer. Additional
studies are needed to investigate the association between
health literacy and hospitalization among older adults with
cancer. Older adults are particularly susceptible to functional
decline while hospitalized.54 Therefore, keeping older adults
out of the hospital, especially for complications that can be
managed in the outpatient setting, should be a priority.55

Improving health literacy may play a key role in achieving
this goal as low health literacy has also been associated with
poor cancer-related self-management behaviors, which
could lead to poorer outcomes and hospitalization.56

Finally, the findings that limited health literacy is more
prevalent among older adults, those self-identifying as
Black, those with less formal education, and those who are
disabled are congruent with previous studies of health lit-
eracy.57 Previous findings also indicate that individuals who

are older, Black, lower educated, and disabled have greater
risk of frailty and poor HRQOL in cancer—most of the
outcomes evaluated in this study.22,58-62 Thus, these out-
comes may be particularly prevalent among these groups,
and interventions may require specific adaptation and
implementation in these populations to alleviate health
disparities in inadequate health literacy and poor cancer-
related outcomes.

This study is not without limitations. First, this study was
conducted at a single center (UAB) and among participants
coming from the same general geographic area, thus limiting
generalizability. Specifically, UAB is located within the
Southern United States, which is a notably underserved and
rural population. Thus, this studymayonly be generalizable to
similar areas of the United States (eg, the Midwest). There is
likely limited generalizability to other countries, even those
who are underserved, given the vast differences between the
UShealth care systemand those of other countries. Additional
studies should be conducted in a broader population. Addi-
tionally, this study was cross-sectional, limiting any causal
inference. Thus, we do not know whether limited health lit-
eracy increases risk for frailty, low HRQOL, or recent hospi-
talization, or if preexistence of these outcomes increases risk
of low health literacy. Additional studies should evaluate
causality. All outcomes were self-reported, which may be
subject to information bias, particularly the health care uti-
lization outcomes requiring recall of hospitalization or
emergency department visits in the previous year. This study
also includes a mixed population of heterogeneous cancer
types. Results may differ for specific cancer types. Moreover,
health literacy may be a proxy for many other variables (eg,
education and employment status). However, there is likely
significant collinearity between these variables and health
literacy. Thus, adding them as covariates to the modeling
dilutes the true association between health literacy and
outcomes. We were unable to tease apart the independent
effect of health literacy from many of these additional vari-
ables. Future studies should endeavor to examine these nu-
ances but will require larger sample size and advanced and/or
novel statisticalmodeling. Finally, the health literacymeasure
used in this study is not a comprehensive health literacy
screening tool, but a commonly used and recommended
screening tool. Future studies should examine this association
with a more comprehensive measure. We chose the brief
health literacy screening rather than cancer-specific tests
such as the CancerHealth Literacy Test-30 because of its self-
reported measurement rather than objective measurement.
All measures in the CARE tool were specifically chosen to be
self-report to decrease clinic time administering the tool and
increase uptake in the clinic.23 Despite its limitations, this
study also has several strengths. First, this is one of the first
studies evaluating the association between health literacy and
frailty, a predictor of prematuremortality, amongolder adults
with cancer. Second, this study uses a clinic-based sample of
older adults with cancer rather than those willing and able to
enroll in clinical or observational cancer studies. Thus, these
results may be more generalizable to the overall cancer

TABLE 2. Association Between Limited Health Literacy and Frailty,
HRQOL, and Health Care Utilization (continued)

Variable PR (95% CI)

Cancer stage

I/II 1.0 (ref)

III 1.04 (0.86 to 1.25)

IV 0.90 (0.75 to 1.07)

NOTE. Bold entries indicate statistical significance set at a 5 .05.
Estimated using modified Poisson regression. Adjusted for age, race,
sex, cancer type, and cancer stage.
Abbreviations: HRQOL, health-related quality of life; NH, non-Hispanic;
PR, prevalence ratio; ref, reference.
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population. Moreover, despite inability to determine causal-
ity, the outcomes examined herein have the potential to affect
clinical outcomes, making these findings important. Finally,
this study evaluates patient-reported outcomes. Although
these outcomes are subject to potential biases, patient per-
ception of their health status is a valuable metric to consider.

In conclusion, as the population continues to age and be-
come more diverse, a growing number of cancer cases will

occur among older adults, especially among underserved,
minority populations. Given that limited health literacy is
more common among older, racially diverse individuals, the
impact of health literacy on aging and cancer-related out-
comeswill becomemore prevalent. Interventions to improve
health literacy should be further investigated or developed to
assist individuals with limited health literacy in navigating
the health care system, particularly as it relates to the
complex nature of cancer care.
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