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ABSTRACT

Objectives To give an overview over the associations
between self-reported health literacy and medication
adherence in older adults.

Design A systematic literature review of quantitative
studies published in English and German.

Data sources MEDLINE via PubMed, CINAHL, Cochrane
Library, Epistemonikos and LIVIVO were searched.
Eligibility criteria Included studies had to examine the
associations between self-reported health literacy and
medication adherence in the elderly (samples including
>66% of >60 years old) and had to use a quantitative
methodology and had to be written in English or German.
Data extraction and synthesis All studies were screened
for inclusion criteria by two independent reviewers. A
narrative synthesis was applied to analyse all included
studies thematically. Quality assessment was conducted
using the NIH Quality Assessment Tool for Observational
Cohort and Cross-Sectional Studies.

Results We found 2313 studies, of which nine
publications from eight studies were included in this
review. Five studies reported a majority of participants
with limited health literacy, one study reported a majority
of participants with adequate health literacy, and three
publications from two studies only reported mean levels
of health literacy. Eight publications from seven studies
used self-reports to measure medication adherence, while
one study used the medication possession ratio. Qverall,
six publications from five studies reported significantly
positive associations between health literacy and
medication adherence while two studies reported positive
but non-significant associations between both constructs
and one study reported mixed results.

Conclusion In this review, associations between self-
reported health literacy and medication adherence are
rather consistent, indicating positive associations between
both constructs in older adults. However, concepts and
measures of health literacy and medication adherence
applied in the included studies still show a noteworthy
amount of heterogeneity (eg, different use of cutoffs).
These results reveal the need for more differentiated
research in this area.

PROSPERO registration number CRD42019141028.

INTRODUCTION

Within the last decades, demographic
change and increasing life expectancy have
put older adults (=60 years old as defined by
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Strengths and limitations of this study

» To our knowledge, this is the first systematic review
to specifically give an overview of existing literature
on the association between self-reported health lit-
eracy and medication adherence in older adults.

» The review protocol was registered prospective-
ly, and the review was conducted in accordance
with the Preferred Reporting ltems for Systematic
Reviews and Meta-Analyses guidelines.

» Overall, the included studies showed a considerable
level of heterogeneity, and the quality of the included
studies was predominantly fair, which is a limitation
of this review.

» Health literacy is still commonly assessed with
performance-based measures, making literature
searches for self-reports in this field challenging.

the United Nations)! in the focus of health-
care research. With increasing age, the risk
of chronic diseases and comorbidities rises,
resulting in a growing number of necessary
treatments (eg, medication), and adher-
ence to these treatments becomes crucial
to reduce adverse reactions and ensure safe
and effective care. In this context, health
literacy (HL), often defined as ‘the degree to
which individuals have the capacity to obtain,
process and understand basic health informa-
tion and services needed to make appropriate
health decisions’,2 has been identified as a
key influencing factor of improving health-
related behaviour in the elderly.” Accord-
ingly, (elderly) people with low levels of HL
use healthcare more often and show higher
rates of hospitalisation than those with high
levels of HL.> *

Research also confirmed low HL as a
predictor of poor health outcomes linking
lower HL to higher age,” ® lower income’
and lower education.® ” In addition, HL
has been repeatedly linked to medication
adherence (MA), commonly defined as
‘the extent to which a patient’s behaviour
corresponds with the prescribed medication
dosing regime, including time, dosing and
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interval of medication intake’.® MA has been the focus
of this research since the number of medications taken
commonly increases with increasing age, making medi-
cation the most common form of therapy in the elderly,
often resulting in polypharmacy.” '’ Thus, MA still plays
a crucial role in the elderly patient’s care. However,
research into the associations between HL and MA stays
inconclusive."™'® While multiple studies report (signifi-
cantly) positive associations between HL and MA,'"™
others report (significantly) negative associations.** **

Systematic reviews specifically conducted to analyse the
relationship between HL and MA in the elderly resulted
in mixed findings as they often included studies with a
variety of populations and measures of HL."*'°** Older
adults have commonly been examined as a homogenous
group not taking into account possible differences in
levels of HL and MA between subgroups of age (eg, 65-70
years old, 71-75 years old, 76-80 years old, 85+ years
0ld).° ® In addition, reviews and meta-analyses exam-
ining the associations between HL and MA in older age
commonly included samples with a wide age range only
focusing on the mean age of samples. Since these samples
often include (undisclosed) proportions of younger
adults and subgroups are not reported, results may not
adequately reflect the relationship between HL and MA
in older adults.** ** Previous reviews commonly aimed
to include a wide selection of validated measures of HL.
However, since only a low proportion of relevant studies
is measuring HL with self-reports, these reviews often
resulted in a focus on the so-called legacy instruments of
HL (ie, REALM,?” TOFHLA)'? ** % and, thus, included
different measures and concepts of HL, which may have
led to unknown bias.”” ** As recently stated by Nguyen
et al” these often-deployed legacy tools may measure
different aspects of literacy and may not be appropriate
to assess HL in older adults. Accordingly, limited HL
was found to be strongly associated with older age when
measured with the TOFHLA (mainly assessing reading,
comprehension and numeracy skills)*® while limited HL
had weak associations with older age” when measured
with the REALM (mainly assessing medical vocabulary).*”

As of late, these methodological shortcomings in
research into HL have been increasingly recognised,
leading to a broader discussion about the conceptualisa-
tion and measurement of HL. Most recently, researchers
started concentrating on self-report measures of HL as
new questionnaires from more comprehensive concepts
were developed (eg, the European HL Survey Question-
naire; HLS-EU-Q). Compared with performance-based
measures, self-reports of HL. commonly offer a fast, easy
and inexpensive way to collect data and have a lower risk
of stigma.”” Accordingly, self-reports present important
advantages when assessing HL in different populations
and contexts as they can be applied more effortless. More
recently, some studies began to investigate levels of HL in
different subgroups of older age, resulting in a renewed
call for more differentiated methods and analyses in this
population.® **

Thus, our review aims to systematically review the
evidence on self-reported HL and MA in older adults
(=60 years old), including: (1) the levels of self-reported
HL and MA (if available, levels of different subgroups),
(2) the associations between self-reported HL and MA,
(3) how self-reported HL. and MA are measured and (if
available) (4) moderator and mediator effects of other
psychosocial factors.

METHODS

A systematic review was conducted in accordance with
the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) guidelines.”” A checklist
of PRISMA items can be found in online supplemental
file 1. This review was registered with the International
Prospective Register of Systematic Reviews (PROSPERO).
The protocol is presented in online supplemental file 2.

Eligibility criteria

Population

Studies examining elderly adults aged 60 years and older
were included. In case of study samples with a wider age
range, only studies with 266% of participants 60 years and
older were included to ensure only including studies with
a majority of older adults.

Intervention

No specific interventions were included in the criteria.
Nevertheless, only studies that assessed associations (eg,
correlation, effect size) between self-reported HL and
MA were deemed eligible. Studies that assessed HL solely
with a performance-based test instrument (eg, REALM,27
TOFHLA)® were excluded from this review.

Outcomes

Studies examining HL with a validated self-report (subjec-
tive measure) as well as MA (measured by, eg, question-
naires, refill records) were included.

Study design

Only primary quantitative research (Randomized
controlled trials, prospective and retrospective cohort
studies and cross-sectional studies) published in English
or German was included. In case of multiple time points,
only baseline data were included to ensure comparability.

Data sources and search strategy

An electronic search was performed in five electronic
databases (MEDLINE via PubMed (1984-2021), CINAHL
(1995-2021), Cochrane Library (1997-2021), Episte-
monikos (1995-2021), LIVIVO (1966-2021)) between
15 July and 30 July 2019 by the first author and updated
again in July 2021. The search was not limited to a
specific time frame. A comprehensive search strategy
was applied using combinations of the following search
terms: ‘Health literacy’, ‘illiteracy’, ‘treatment adher-
ence and compliance’, ‘patient compliance’, ‘compli-
ance’, ‘patient adherence’ ‘adherence’, ‘non-adherence’,
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‘nonadherence’, ‘medication adherence’, ‘discontinua-
tion’, ‘non-compliance’, ‘noncompliance’, ‘termination’,
‘refill’, ‘aged’, ‘old’, ‘older’, ‘elderly’, ‘geriatric’, ‘oldest’,
‘elders’. As these databases use partially different search
algorithms, the search strategy was adapted using Medical
Subject Headings and Boolean operators (‘AND’, ‘OR’)
if applicable (online supplemental table S1). Although
this systematic review focuses on self-reports of HL, the
terms ‘self-report’ or ‘subjective’ were not included for
reasons of higher sensitivity.

In addition, reference lists from eligible articles were
hand searched accordingly. All references were subse-
quently imported into Endnote V.X8 reference manage-
ment software for screening purposes.

Study selection and screening

After removal of duplicates, two raters (MSS, SP-H)
screened titles and abstracts of all remaining studies for
eligibility. A checklist was developed for this purpose,
which included a list of inclusion and exclusion criteria,
such as type of measure of HL, MA and included sample,

to allow for a careful screening process. As many studies
include HL only as a secondary outcome and may thus
not state it in the study’s title or abstract, a more liberal
title/abstract screening was conducted. Accordingly, two
raters (MSS, SP-H) assessed the full texts of all previously
screened studies independently. Figure 1 shows specific
reasons for study exclusion, which included lack of self-
report HL measure, lack of MA measure, lack of associa-
tions between HL and MA, lack of older adults in sample,
lack of English or German language, being an ongoing
clinical trial with no results, lack of primary research (eg,
book chapter), lack of quantitative data (eg, interview
study) or several of these reasons. In case of discrepan-
cies, conflicts were discussed until consensus was reached.

Quality assessment

The methodological quality of all studies included in
this review was assessed using the NIH Quality Assess-
ment Tool for Observational Cohort and Cross-Sectional
Studies (NHLBI, NIH).** Since only baseline data from
quantitative research were included, the NHLBI was

Records excluded based on title/abstract (n = 1,769)

Reasons for exclusion:
No self-report HL measure* (n=377)

> No MA measure (n=129)
No associations HL and MA calculated (n=8)
No older adults in sample (n=224)

No English/ German language (n=6)
Ongoing clinical trials with no results (n=74)
No primary research (n=288)

No quantitative data (n=270)
Several inclusion criteria missing (n=393)

Eull-text articles excluded (n = 535)

Figure 1
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Reasons for exclusion:
No self-report HL measure (n=268)

No MA measure (n=63)

No associations HL and MA calculated (n=50)

No subgroup analyses on older adults included** (n=47)
No older adults in sample (n=88)
Ongoing clinical trials with no results (n=10)
No quantitative data (n=9)

PRISMA flow diagram. *No HL measure available (n=184); NVS, Newest Vital Sign (n=35); REALM, Rapid Estimate

of Adult Literacy in Medicine (n=63); TOFHLA, Test of Functional Health Literacy in Adults (n=90); other performance-based
measure (n=5). **Only for samples that not exclusively focus on elders. HL, health literacy; MA, medication adherence; PRISMA,
Preferred Reporting Items for Systematic Reviews and Meta-Analyses.
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deemed appropriate. The NHLBI contains 14 criteria
mainly to assess the internal validity of a study. Each item
was answered ‘yes’ (if criterion was met), ‘no’ (if criterion
was not met) or ‘cannot determine/not applicable/not
reported’. As the NHLBI is not meant to assess the study
quality by simply summing up its scores, an overall quality
rating (‘good’, ‘fair’, ‘poor’) for each study included a
comprehensive and critical appraisal of each criterion as
well as the study as a whole. This included, for example,
the number of participants, the precision of the findings
and the risk of bias of the included studies.

Data extraction and synthesis

All relevant data were extracted by the first author with
the help of a data extraction checklist that was developed
for this purpose and contained the following information
about each included study: title, authors, year published,
study design and setting, sample and sample size, age
subgroups, definition and assessment of HL and MA,
moderator and mediator effects (if available), statistical
measures to calculate associations between HL. and MA
(eg, correlation), statistical significance if available.

As the studies showed heterogeneity due to differences
in study design, participants, risk of bias and operation-
alisation of HL and MA (eg, different use of cutoffs and
levels of HL), a narrative synthesis was applied to analyse
the studies thematically.

Patient and public involvement
Patients or the public were not involved in this study.

RESULTS

Search results

The literature search resulted in a total of 2313 studies
after removal of duplicates. After screening for title and
abstract, another 1769 studies were excluded based on
exclusion criteria (figure 1). Full texts of 544 studies
were screened and nine publications from eight studies
met all eligibility criteria and were, thus, included in this
review (figure 1). The main reason for study exclusion
in the screening process was lack of self-reports of HL
measure.

Table 1 Overall summary of included studies

Sample
Authors, Age (years), mean Age Methodological
year Setting, country N (=SD) % Female subgroups Disease quality*
Lee et al, Tertiary Care Hospitals, n=293 65+ 46.8% NA Chronic Fair
2013% South Korea M=74.4 (6.3) diseases
Lee et al, Tertiary Care Hospital, South n=291 65+ 53.6% 65-74 (57.0%) Chronic Fair
2017% Korea M=NA >75 (43.0%)  diseases
Luetal, Tertiary Care Hospital, China n=598 M=65.8 (9.4) 33.3% <60 (21.5%) Coronary heart Fair
20191 61-70 (43.0%) disease
71-80 (29.7%)
>81 (5.7%)
Reading et  Private Care Centres, USA n=12159 21+ 43.0% <65 (27.2%) Atrial Poor
al, 2019% 72.7 (64.4-79.91, 65-74 (30.8%) fibrillation
adherent patients) 75-84 (30.5%)
70.1 (69.5-79.11, >85 (11.5%)
nonadherent patients)
Saglain et al, Tertiary Care Centres, n=262 65+ 64.5% 65-75 (84.7%) Hypertension Fair
2019* Pakistan M=NA 76-85 (11.1%)
>85 (4.2%)
Seong et al, Tertiary General Hospital, n=277 65+ 40.8% 65-70 (32.1%) Atrial Fair
2019% South Korea M=74.2 (7.2) 70-79 (45.5%) fibrillation
>80 (22.4%)
Shehadeh-  Clinics, Israel n=303 60+ 100% 60-65 (21.5%) Osteoporosis Fair
Sheeny et al, M=71 (6.04) 66-75 (54.1%)
2013% 76-85 (24.4%)
Song and Community Health Centre, n=116 65+ 69.8% 65-69 (38.8%) Chronic Fair
Park, 2020%*° South Korea M=72.7 (6.1) 70-79 (43.1%) diseases
>80 (18.1%)
Wannasirikul Primary Care Centre, n=600 60-70 75.8% 60-65 (52.7%) Hypertension Fair
etal, 2016*® Thailand M=65.3 (NA) 66-70 (47.3%)

*Methodological quality of studies was measured using the NIH Quality Assessment Tool for Observational Cohort and Cross-Sectional Studies
(NHLBI, NIH,** further details can be found in online supplemental table S2).

tMedian (IQR).
NA, not available/not reported.
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Study characteristics

Overall study characteristics are presented in table 1.
All included publications were published between 2013
and 2020 with sample sizes between n=116and n=12159
(median=293). The proportion of female participants
ranged from 33% to 100% (median=53.6%). All studies
adopted a cross-sectional design (five survey studies).
Three studies (four publications) were conducted in South
Korea and one study each in China, USA, Pakistan, Israel
and Thailand. Studies were conducted across settings of
tertiary care hospitals (n=5), primary healthcare (n=1),
private healthcare centres (n=1), community healthcare
centres (n=1) and clinics (n=1). All studies examined
patients/adults with different types of (chronic) diseases:
hypertension (n=2), heart diseases (n=1), atrial fibrilla-
tion (n=2), osteoporosis (n=1), several chronic diseases
(n=3). Due to eligibility criteria restricting included
samples to those with 266% of older adults (60 years of
age and older), all studies focused on the elderly and only
two studies also included patients younger than 60 years
(table 1). Five studies included samples with a higher
proportion of women.

Quality assessment

Study quality in terms of methodological quality and risk
of bias was considered poor for one publication and fair
for eight publications (online supplemental table S2). In
most cases, low study quality occurred from lack of rando-
misation, blinding and longitudinal data. Accordingly,
results in this review should be interpreted with caution.

HL—Kkey findings
In five publications from four studies, self-reported
HL was measured using a selection of questions from
the Brief Health Literacy Screen (BHLS)." The BHLS
employs 3-15 questions (eg, ‘How often do you have
someone help you read hospital materials?’) to identify
people with inadequate levels of HL. Another study’' used
the short version of the HLS-EU-Q, which was designed
by the HLS-EU Consortium based on a conceptual frame-
work of HL.”! One study assessed HL with the Single Item
Literacy Screener (SILS), which asks ‘How often do you
need to have someone help when you read instructions,
pamphlets or other written material from your doctor
or pharmacy?”.** Another two studies adopted the Func-
tional, Communicative, and Critical Health Literacy
questionnaire (FCCHL) developed by Ishikawa et al,” a
validated questionnaire that assesses three areas of HL:
functional HL, communicative HL and critical HL.
Results on the overall levels of HL were mixed, yet a
tendency towards limited HL (ie, marginal, low, inade-
quate) in the elderly was observable. While three publi-
cations from two studies” *** only reported mean levels
of HL in samples with patients aged 65 years and older,
six studies reported different levels of HL. (eg, marginal,
low or adequate HL). Three of these six studies™ *' **
used cut-offs recommended by the original authors of the
assessment instruments, whereas three studies® * 16 did

35-39

not report how they calculated HL scores. Five of these
six studies®™ *' ** found that a majority of the respec-
tive samples reported limited HL levels (ie, more people
had low scores of HL; range from 62.6% to 92.5%,
median=74.5%), whereas one study’’ found that a
majority of the sample reported adequate levels of HL
(ie, more people had high scores of HL; 76.9%).

MA—Kkey findings

Four publications from three studies employed
versions of the Morisky Medication Adherence Scale
(MMAS)47 to assess MA. The MMAS consists of four to
eight questions asking about different aspects of medica-
tion intake behaviour (eg, ‘Do you sometimes forget to
take your medication?’).*” One study"’ used the Medical
Outcomes Study Specific Adherence Scale (MOS-SAS),*
which addresses MA (‘How often have you done each
of the following in the past 4 weeks: Took medication as
prescribed (on time without skipping dosis)?’) as well
as heart-healthy lifestyle behaviour (ie, six preventive
behaviours for coronary heart disease, eg, low-salt diet).
One study™ used a single-item adopted from Wu et al*’ to
assess MA (‘In the past week, have you forgotten to take
your antithrombotic medication for various reasons?’).
Another study®” adopted three questions from the Coro-
nary Artery Risk Development in Young Adults” to
assess MA ((1) ‘In the past month, how often did you
take your medications as the doctor prescribed?’, (2) ‘In
the past month, how often did you forget to take 1 or
more of your prescribed medications?’, (3) ‘In the past
month, how often did you decide to skip 1 or more of
your prescribed medications?’). MA was also assessed by
the medication possession ratio (MPR) in one study.”
The MPR commonly represents the period during which
a patient has an adequate amount of supply of his/her
medication available over a predefined amount of time
(eg, a year). One study assessed MA with the Adherence
to Refills and Medication Scale,51 which assesses if a
patient can correctly take and refill his or her medication
on schedule.

Overall, five publications from four studies
found that a majority of the sample reported low levels of
MA (ie, more non-adherers; range from 50.2% to 69.4%,
median=59.0%) while three studies,37 A6 i contrast,
found that a majority of the sample reported high levels
of MA (ie, more adherers; range from 84.7% to 98.3%,
median=93.7%). One study reported a sample mean
score of MA only.”

35 36 39 44

35 36 38 44 45

Age subgroups—Kkey findings
Seven studies™ *' * % included in this review examined
age subgroups for differences in HL and/or MA. All of
these studies conducted subgroup analyses for differences
in MA while only one of these studies*' examined differ-
ences in HL between age subgroups (eg, 65-75 years old,
76-85 years old, >85 years old; table 2).

Overall, four studies® *' **** found no significant differ-

ences in MA between age subgroups while one study?’7
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Table 2 Results of age subgroup analyses on associations between age and health literacy, and age and medication

adherence

Age subgroups
Authors, year reported Age subgroup analyses
Lee et al, 2013°%® NA None conducted.

Lee et al, 2017°%¢

Lu et al, 2019*

Reading et al, 2019%"

Saglain et al, 2019**

Seong et al, 2019%

Shehadeh-Sheeny et al,
2013%

Song and Park, 2020%°

Wannasirikul et al 2016

65-74 (57.0%)
>75 (43.0%)

<60 (21.5%)
61-70 (43.0%)
71-80 (29.7%)
>81 (5.7%)

<65 (27.2%)
65-74 (30.8%)
75-84 (30.5%)
>85 (11.5%)

65-75 (84.7%)
76-85 (11.1%)
>85 (4.2%)

65-70 (32.1%)
70-79 (45.5%)
>80 (22.4%)

60-65 (21.5%)
66-75 (54.1%)
76-85 (24.4%)
65-69 (38.8%)
70-79 (43.1%)
>80 (18.1%)

60-65 (52.7%)
66-70 (47.3%)

No significant differences in MA between age groups (?=0.391, p=0.835).

Patients with limited HL were significantly older than those with adequate HL (p<0.05).
Age was not a significant predictor for limited HL in >81-year-old patients compared with
» Patients <60 years old (AOR (95% Cl)=0.64 (0.24-1.72), p=0.380)

» Patients 61-70 years old (AOR (95% Cl)=1.19 (0.49-2.88), p=0.694)

» Patients 71-80 years old (AOR (95% CI)=0.97 (0.40-2.40), p=0.955).

Age was not a significant predictor for medication nonadherence in >81-year-old patients
compared with

» Patients <60 years old (AOR (95% Cl)=0.67 (0.19-2.36), p=0.534)

» Patients 61-70 years old (AOR (95% CI)=1.43 (0.49-4.17), p=0.518)

» Patients 71-80 years old (AOR (95% CI)=1.02 (0.34-3.09), p=0.970).

Nonadherence to medication significantly differed according to age (p<0.001).

Age was a significant predictor for nonadherence to medication in <65-year-old patients
compared with

» Patients 65-74 years old (AOR (95% CI)=0.68 (0.55-0.83), p<0.001)

» Patients 75-84 years old (AOR (95% CI)=0.67 (0.53-0.84), p<0.001).

Age was not a significant predictor for nonadherence to medication in <65-year-old
patients compared with

» Patients>85 years old (AOR (95% Cl)=0.86 (0.64-1.16), n.s.).

No significant differences in MA between age groups (x?=1.631, p=0.442).

Adherence to medication significantly differed with respect to age (x?=15.15, p<0.001).
Age was a significant predictor for nonadherence to medication in >80-year-old patients
(univariate regression) compared with

» Patients<79 years old (OR (95% CI)=2.33 (1.291-4.207), p=0.005, univariate).

Age was not a significant predictor for nonadherence to medication in >80-year-old
patients (multivariate regression) compared with

» Patients<79 years old (OR (95% Cl)=1.24 (0.621-2.459), p=0.546, multivariate).

No significant differences in MA between age groups (p=0.23).

Adherence to medication significantly differed with respect to age (Z=8.37, p<0.001).
Post hoc analysis showed higher MA in 65-69 year-old adults (M=5.1 (2.3)) compared
with 70-79 (M=4.0 (2.0)) and >80-year-old adults (M=3.0 (1.9)), respectively.

None conducted.

AOR, adjusted OR; HL, health literacy; MA, medication adherence; NA, not available/ not reported.

reported age as a significant predictor of medication
non-adherence as younger patients (<65 years old) were
more likely to be non-adherent compared with old/older
patients (age groups 65—74 years old and 75-84 years
old) but not compared with the oldest (=85 years old).
One study” reported higher MA in 65-69-year-old adults
compared with 70-79-year-old adults and >80-year-old
adults. Another study™ reported significant differences
in adherence levels between age subgroups but did not
confirm age as a significant predictor of medication
non-adherence in multivariate analyses. Age was signifi-
cantly associated with HL in one study"' as patients with
limited HL were significantly older compared with those

with adequate HL. However, regression analyses did not
confirm age as a predictor of limited HL (table 2).

Associations between HL and MA

Results of the analyses on associations between HL and
MA are depicted in table 3. In addition, an overview of cut-
offs and categories used for the measures of HL. and MA in
the included studies are depicted in online supplemental
table S3. All studies conducted analyses on these associa-
tions. Overall, six publications from five studies™ 7 % **4
reported positive and statistically significant associations
between HL and MA while two studies*’ * did not find
any significant associations, and one study™ reported
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mixed findings. In detail, one of two publications™ from
one study confirmed HL as the strongest predictor for MA
in a hierarchical regression analysis while another publi-
cation™ from this study found significantly positive asso-
ciations between HL and MA but reported self-efficacy to
be the strongest predictor for HL in their support vector
machine model. Another study*' found no significant
differences between limited compared with adequate
HL in (medication) non-adherent patients with coronary
heart disease. However, the study reported that patients
with limited HL were more likely to be non-adherent to
secondary adherence measures (ie, heart-healthy life-
style, alcohol intake control, exercise, stress manage-
ment) and suggested that changing how to take your pills
may be easier than changing lifestyle behaviour. In a study
among ethnically diverse patients with atrial ﬁbrillation,37
patients with inadequate levels of HL were significantly
more likely to be non-adherent to medication than those
with adequate levels of HL. In addition, the study found
thatincluded patients with self-reported physical inactivity
(vs physical activity), alcohol use (vs no alcohol use) and
diabetes mellitus were more likely to be non-adherent to
medication, whereas patients with diagnosis of hyperten-
sion were less likely to be non-adherent to medication. A
study on outpatients with hypertension** found positive
and statistically significant associations between HL and
MA as well as a higher likelihood of patients with adequate
levels of HL to be adherent to medication compared with
patients with inadequate levels of HL. In their multivar-
iate logistic regression, the same study found that in addi-
tion to adequate HL, self-reported good and moderate
subjective health as well as independence in activities of
daily living were also independent predictors of MA in the
elderly. Another study38 reported significant differences
in adherence to antithrombotic medication by levels of
HL but did not confirm HL as a significant predictor for
MA in older adults. They concluded that a significant
association between HL and MA might exist still since, in
their univariate regression, the rate of inadequate HL was
higher in the group of non-adherent patients compared
with adherent patients. However, in their multivariate
logistic regression, the authors™ found only cognitive
impairment to be a significant predictor of medication
non-adherence in older patients with atrial fibrillation.
One study® found no significant association between HL
and MA in a population of female osteoporosis patients
and found only self-reported income to be a significant
predictor of adherence in the conducted multivariate
logistic regression. Another study” found significantly
positive associations between HL and MA. In their
multiple regression analysis, the authors also found that
income, number of chronic diseases, vision problems and
HL were significant predictors of MA. One other study®®
analysed the relationship between HL, MA and blood
pressure levels in primary care patients with hypertension
using a Structural Equation Modelling (SEM) approach,
which supported the existence of a causal relationship
between these factors. Accordingly, HL had a positive but

small statistically significant direct effect on MA. Literacy
and cognitive ability had the biggest direct effects on both
HL and MA. Additionally, HL had the biggest signifi-
cantly negative direct effect on blood pressure levels (ie,
the higher the HL, the lower the blood pressure level).
Based on the SEM, the authors of this study*® suggested
a mediator effect of HL on MA, even though no analysis
was conducted. None of the other studies performed
mediator and/or moderator analyses concerning HL
and/or MA and other factors.

DISCUSSION

The aim of this study was to give a systematic overview
of the associations between HL and MA in older adults.
Although research on HL and MA in older adults has
rapidly increased in the last years, mixed results are a
common denominator in this area."” ** Accordingly,
previous systematic reviews resulted in a range of conclu-
sions as they included a variety of HL. concepts, different
(younger) age groups and a range of methodologically
different instruments (self-reports as well as performance-
based measures) to assess HL.'? 1624 2652 T4 gur knowl-
edge, this is the first systematic review to focus specifically
on self-reported HL while explicitly including studies
with samples of older adults. We found that only few vali-
dated instruments of self-reported HL are used and that
most studies still rely on legacy measures to assess HL
even though their use has been criticised repeatedly and
self-reports of HL offer a range of advantages.” Studies
included in our review mostly assessed MA in older adults
through self-reports, even though a wide range of tools is
known.”

Based on a rather high level of uncertainty due to low
study quality and risk of bias, results in this review appear
to be more consistent in contrast to previous reviews' > '°
as many included studies reported positive and statisti-
cally significant associations between HL and MA. This
could be explained by the fact that only older adults (at
least 66% of older adults in samples, not based on the
samples’ mean age) were examined in the included
studies, and associations in this group may be more prom-
inent compared with studies that also include subgroups
of younger people. One review,” for example, aimed
to review literature that examined HL and MA in older
adults with cardiovascular disease or diabetes. Included
studies in the review had to assess HL with legacy instru-
ments only and had to include samples of participants
with a ‘[...] mean age [of] at least 50 years or with at least
a third of participants aged 50 years or older [...]” and
could not confirm an association between HL and MA. As
stated earlier, inclusion of younger participants may have
resulted in unknown bias from age. Yet another bias may
have resulted from the utilisation of legacy measures with
different conceptualisations of HL, since the REALM
and TOFHLA, two of the most prominent legacy tools of
HL, are confirmed to assess different aspects of literacy
rather than HL and may, thus, be differently impacted
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by a person’s intelligence.” Accordingly, Loke et al stated
in their review that functional measures of HL may not
be adequate and ‘[n]ew methods of measuring health
literacy beyond the functional level are needed [...]".

In another review, Ostini et al'® included studies with
samples of all age groups, not disclosing how HL and
MA were measured in these studies and suggested the
existence of a U-shaped relationship between HL and
non-adherence as patients with high levels of HL may
intentionally not adhere while those with low HL levels
may unintentionally not adhere. Looking at the included
studies in their review, only one study used a self-report
measure of HL. (BHLS) while all other used one of the
performance-based legacy instruments. Since legacy
measures of HL rather focus on literacy skills and we could
not find any indication of a U-shaped relationship in our
review, we want to point out that, while we cannot confirm
or rule out a U-shaped relationship between literacy
skills and MA, our review might suggest that it does not
exist between self-reported HL and MA in older adults.
While people with low literacy skills may not be able to
understand/read labels/instructions and, therefore, not
adhere (or rather unintentionally not comply) to their
medication more often, people with higher literacy skills
might read instructions first and subsequently (inten-
tionally) decide not to take their medications due to, for
example, possible side effects they read about. However,
this phenomenon is not easily transferrable onto other
and in some cases broader theoretical concepts of self-
reported HL measures (eg, HLS-EU-Q)), since those not
only include literacy skills but also other individual skills
and situational aspects and may, thus, show another linear
or non-linear association with adherence. Since empir-
ical data on possible associations between literacy and
self-reported HL are still widely lacking, we need more
research to explore and develop comprehensive theories
in this area.

Five studies™ *' **® included in this review found that a
majority of participants in the respective samples reported
limited (ie, inadequate, low, marginal) HL. This is consis-
tent with other research that showed that older people
commonly reach only low levels of self-reported health
literacy” > ** even though this research is very scarce. HL
was measured by versions of four different self-reports
(BHLS,**® HLS-EU-Q?, SILS™ and FCCHL.* This shows
that self-reporting HL measures are still rarely used when
examining older adults, even though the Health literacy
Tool Shed™ lists 29 self-report instruments for HL in
English alone (58 without language restrictions).

MA was assessed through self-reports in all but one of
the included studies >3 41 44 46 Nevertheless, we recom-
mend a more detailed description of operationalisation
of MA as many studies still use the concepts of adherence
and compliance interchangeably. Interestingly, we had
to exclude many studies from this review even though
they assessed some form of adherence, because they only
included measures of general preventive behaviour (eg,
physical activity) and not MA. However, the use of such

secondary adherence measures might be a promising
approach to get a more comprehensive picture of adher-
ence in older adults.” Especially, a multimethod approach
could be helpful since self-reported adherence may also
be affected by cognitive bias and/or social desirability
in older adults. As such, the utilisation of both direct
(eg, laboratory measures) and indirect (eg, self-reports)
measures of adherence’ °” may help to get a better
understanding of adherence and its associations with self-
reported HL in older adults. A number of studies in this
review also included measures of secondary prevention
(eg, physical activity, heart-healthy lifestyle behaviour)
as well as other factors (eg, income, cognitive ability)
providing further knowledge on possible confounders
in the mechanisms between HL and MA. Accordingly,
several studies confirmed multiple other factors as predic-
tors for MA (eg, he