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Abstract

Background: Health literacy comprises the ability to identify, obtain, interpret and act upon health information.
Low health literacy is a major risk factor for hospitalizations, use of emergency care and premature mortality among
others. Known risk factors for low health literacy such as lower educational attainment, migration history and chronic
illnesses overlap with those for long-term unemployment — in itself a risk factor for low health literacy. These factors
are difficult to address in interventions to support health literacy. Therefore, the objective of this review is to identify
potentially modifiable predictors of HL in populations potentially affected by long-term unemployment.

Methods: A rapid review (PROSPERO registration number: 290873) was carried out in Pubmed and SCOPUS includ-
ing quantitative studies on potentially modifiable predictors of health literacy in working-age populations following
PRISMA guidelines for systematic reviews. Where possible, reported effect sizes were transformed into r, and random-
effects meta-analyses were conducted where appropriate to pool effect sizes for the association between modifiable
predictors and health literacy.

Results: In total, 4765 titles and abstracts were screened, 114 articles were assessed in full-text screening, and 54
were included in the review. Forty-one effect sizes were considered for 9 different meta-analyses. Higher language
proficiency, higher frequency of internet use, using the internet as a source of health information more often, being
more physically active, more oral health behaviours, watching more health-related TV and a good health status were
significantly associated with higher health literacy. Significant heterogeneity suggests between-study differences.

Conclusions: Improving language proficiency and/or providing information in multiple and simplified languages,
together with reliable and accessible health information on the internet and in linear media are potentially promising
targets to improve health literacy levels in working-age populations.

Keywords: Health literacy, Long-term unemployment, Rapid review, Meta-analysis, Language proficiency, Internet
use

Introduction

The World Health Organization defines health literacy

(HL) as “knowledge, personal skills, and confidence to
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17 HL definitions and summarized the essential aspects
of them as: “... people’s knowledge, motivation and com-
petences to access, understand, appraise and apply health
information in order to make judgements and take deci-
sions in everyday life concerning healthcare, disease pre-
vention and health promotion” [2].

Lower HL has been identified as a major risk factor
for adverse health or health behaviour outcomes such as
more hospitalizations, higher emergency care use, higher
mortality rates, poorer self-care management, lower
medication adherence, lower participation in screening
programs or lower levels of preventive behaviours [3-9].

A recent study showed that compared to people with
adequate HL, those with inadequate HL had poorer
understanding of COVID-19 symptoms, were less able
to identify behaviours to prevent infection, and strug-
gled more to find information and understand govern-
ment messaging about COVID-19 [10]. Unfortunately,
low levels of HL are highly prevalent; a European sur-
vey indicated insufficient or limited HL among 59% of
the participants [11]. Comparable results were found
in a survey in Germany [12] and in a systematic review
summarizing HL studies in Asian countries [13]. Certain
population groups, such as people with lower socioeco-
nomic status, lower educational attainment, older adults,
people with a migration background, or who have been
unemployed for a long time, are at particularly high risk
of low HL [11, 12, 14].

More often than not, risk factors for low HL overlap
with indicators for social deprivation. In Germany, lower
HL is prevalent in people without formal professional
qualification, persons aged 55 and above, persons with a
migration history who are not fluent in the majority lan-
guage of the country, as well as those with chronic mental
or physical illnesses — those who are also most at risk for
long-term unemployment [15]. This indicates a recipro-
cal relationship between unemployment and illness, i.e.
that chronic illness does not only increase the risk for
unemployment, but that unemployment itself can also
increase the risk of low health literacy and subsequently
ill health [16]. Known risk factors for lower HL men-
tioned above mainly represent sociodemographic char-
acteristics of individuals or groups, which mainly overlap
with the known social determinants of health. Address-
ing these risk factors requires co-ordinated system-based
upstream health promotion interventions, which may
need complementing with downstream interventions
that target modifiable risk factors for low health literacy
— both in the general population as well as in high-risk
populations such as long-term unemployed individuals.
Therefore, more needs to be known about factors that
can be modified more easily and hence be addressed in
interventions.
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The main aim of this rapid review is to summarize and
meta-analyse the literature on potentially modifiable pre-
dictors of HL among working-age populations. Impor-
tantly, this requires focusing on primary studies that have
examined HL as an outcome of potentially modifiable
factors.

This review was conducted as part of the FORESIGHT
project, in which we develop a framework for evidence-
based interventions to promote HL in an occupational
rehabilitation setting [17].

Methods

We conducted a rapid review on modifiable downstream
predictors of HL and followed the PRISMA guidelines for
systematic reviews. A modifiable predictor was consid-
ered to be an individual-level feature or a behaviour that
is susceptible to change through either broad-based indi-
vidual choices or public policy choices [18]. This includes
health behaviours and provision of information sources
or materials/tools needed to promote HL, but excludes
sociodemographic and socioeconomic indicators, which
require upstream interventions. The protocol for this
review was registered in November 2021 at PROSPERO
(registration number: 290873).

Eligibility criteria and information sources

To identify relevant articles for the rapid review, we
searched the databases Pubmed (via Ovid) and SCO-
PUS (via Elsevier) in August 2021 from 1998 onwards.
Pubmed covers the widest range of journal articles in
biomedical research and SCOPUS additionally covers
selections from the social sciences, basic sciences and
humanities.

Inclusion criteria

Primary studies published from 1998 onwards' with a
quantitative study design, investigating potentially modi-
fiable predictors of HL in populations between 18 and
65years of age.” We chose this age range as we focused
on populations that could potentially be long-term
unemployed, in other words — working-age populations.

Exclusion criteria

Articles not reporting HL as an outcome, not report-
ing some kind of effect estimators or statistical tests, not
published in English or German, and where the full-texts
were not accessible.

! The WHO first introduced the concept of “health literacy” in 1998

% For studies not reporting age range, we defined this pragmatically as
65 <= M+ 1SD of the sample age distribution
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Search strategy The search terms were “predictors’,
“determinants’, “association’, “correlation’, “relationship”
and “health literacy”. Search results were limited to adult
populations by excluding the terms “children” and “ado-
lescents”. Populations with a mean age over 65years were
excluded during the title/abstract and full-text screening.
Websites or relevant national and international institu-
tions were searched to identify grey literature. Addition-
ally, references of the included articles were searched for
further relevant literature. The title and abstract screen-
ing was done by one author (HS) and full-text screening
by two authors (HS & JK). Interrater reliability for full
text inclusion was satisfactory (Cohen’s Kappa=0.75,
percentage agreement=_87.71%). Data extraction was
divided between two authors (HS & JK), with extracted
data checked against the publication by the respective
other author. Conflicts were resolved by discussion until
consensus was reached.

Data charting

Findings were summarized in a data extraction table (see
Additional file 1) including bibliographic information
of the study, study design, HL instruments, modifiable
predictors of HL, and main findings. The risk of bias of
individual studies was assessed using the NIH (National
Institutes of Health) Quality Assessment Tool [19].

Meta-analysis

All effect sizes of bivariate associations reported in the
studies (e.g., correlations, Odds Ratios, t values, F val-
ues, eta squared) were converted to Pearson’s r. If stud-
ies reported both multivariate and bivariate associations,
only bivariate associations were extracted. Results from
studies that reported multivariate analyses only were not
considered for meta-analyses but were included in nar-
rative analyses. Details of all extracted data can be found
in Additional file 1. Random-effects meta-analyses were
conducted for those potentially modifiable predictors
that were reported in more than two studies to identify
the strength of the association between modifiable pre-
dictors and HL as well as the heterogeneity in these asso-
ciations. All meta-analyses were performed with Jamovi
(versionl1.6.23.0). Additional file 2 shows all converted
effect sizes.

Sensitivity analyses

Sensitivity analyses were conducted for articles that
did not specifically report the mean age or age range of
the study populations. Most of the articles concerned
reported age group distributions of the study popula-
tion. To also include studies without this information, we
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separately analysed them and compared their findings to
the main results (see Additional file 3).

Results

From the 4765 titles and abstracts screened, 114 arti-
cles were included in the full-text phase. Fifty-two arti-
cles subsequently met the eligibility criteria and were
included in the rapid review. Two further papers were
added based on hand-search of reference lists of the
included articles, bringing the total number of articles
analysed to 54 (Fig. 1).

Main reasons for exclusion during the full-text screen-
ing were not reporting modifiable predictors (n=29), the
study population not matching inclusion criteria (n=18)
and not assessing HL as an outcome but as an exposure
for another outcome (n=38). Six further articles that did
not provide the mean age of the study population were
not included in the main analyses, but in sensitivity anal-
yses (see Additional file 3).

Study characteristics

The 54 studies included in the review were conducted in
26 different countries, with the majority being conducted
in the USA (n=11) [20-30], in Iran (#=28) [31-38], in
Turkey (n=>5) [39-43] and in Australia (n=3) [44—46].

With one exception (cohort study), all included studies
had a cross-sectional (n=53) design. The sample sizes of
the studies ranged from n=75 to n=28362 and the aver-
age sample size was n=_818. All studies were written in
English and published between 2009 and 2021.

The study populations were heterogeneous and
included university, nursing and college students [26, 33,
36, 41, 47-51], teachers (including preschool, primary
and secondary class teachers) [43, 52], clinical popula-
tions/patients attending healthcare clinics [25, 29, 44,
45, 53-58], immigrant populations [20, 21, 28], general
adult populations (according to the place where the study
was conducted) [35, 37-39, 46, 59-64] and prisoners
[65] (see Additional file 4 for HL levels in these different
populations).

Nevertheless, the objectives were similar across
included articles. Two main aims could be identified: (a)
depicting HL levels of the population under investigation
and (b) assessing predictors and associated factors of HL.
Further aims included the validation of HL survey tools,
oral HL tools and e-HL scales.

Health literacy outcomes and instruments

Studies assessed general HL (n=34), e-health literacy
(n=9), oral health literacy (n=28) and mental health lit-
eracy (n=2). The instruments employed most often were
the HLS-EU-Q47 [61, 65, 66], the HLS-EU-Q16 [40,
67], the Newest Vital Sign (NVS) [23, 28, 29, 43, 60], the
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Fig. 1 PRISMA flow chart of the search process

HLS-SF12 [64, 68] and the S-TOFHLA [25, 30, 53]. All
tools are given in the data extraction table (see Additional
file 1).

Risk of bias analysis

All included studies were peer-reviewed and we rated
the quality of the articles as good or fair (via NIH Quality
Assessment Tool). The quality of 22 articles was rated as
good and 32 articles as fair (Fig. 2, for more details see
Additional file 5). However, the majority of the included
articles had a cross-sectional design, presenting a limi-
tation in itself when associated factors or predictors are
studied.

Modifiable predictors of HL

In n=>54 articles, we found more than 20 potentially
modifiable predictors of HL. We included n =41 articles
to perform 9 meta-analyses on the associations between
modifiable predictors and HL (language proficiency, fre-
quency of internet use, internet as information source,

watching health-related TV, smoking, alcohol consump-
tion, physical activity, oral health behaviours and health
status) (Figs. 3, 4, 5, 6, 7, 8, 9, 10 and 11). The remain-
ing studies either examined individual predictors exclu-
sively, or the data reported could not be converted to
the effect size r. These studies are described narratively
(see Additional file 1).

Language proficiency

Ten studies examined the relationship between lan-
guage proficiency and HL (Fig. 3), and the z-standard-
ized correlation coefficients ranged from — 0.52 to 0.78
with 9 studies showing a positive association of high
language proficiency with adequate HL. The pooled
correlation was significant and positive, r=0.38 [95%
CI: 0.17, 0.58], and the Q-test suggests significant het-
erogeneity between studies (Q(9)=200.69 p<0.0001,
tau?’=0.11, I*> =98.81%). One study (Morris et al. 2021)
[28] had a studentized residual larger than £2.81 and
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Fig. 2 Risk of bias analyses (NIH Quality Assessment Tool)
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Fig. 3 Correlation between language proficiency and health literacy

may be a potential outlier and might be overly influen-  coefficients ranged from 0.06 to 0.72. All studies showed
tial according to Cook’s distances. There was no indica-  a positive association between high frequency of internet

tion of funnel plot asymmetry (see Additional file 6). use and adequate HL with a pooled correlation coeffi-
cient of r=0.35 [95% CI: 0.21, 0.50]. There was significant
Frequency of internet use and computer skills heterogeneity between studies, (Q(8) =114.98, p<0.0001,

Six studies and nine analyses examined the relation-  tau?=0.04, I> =91.93%). No outliers or overly influential
ship between frequency of internet use/computer skills  studies were identified. There was no indication of funnel
and HL (Fig. 4) and the z-standardized correlation plot asymmetry (see Additional file 6).
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Fig. 6 Correlation between consuming health-related TV or reading health news and health literacy
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Fig. 7 Correlation between not smoking and health literacy
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Fig. 9 Correlation between not exercising regularly and health literacy
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Fig. 10 Correlation between regular dental visits/regular brushing behaviour and oral health literacy

Fig. 11 Correlation between good health status and health literacy
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Using the Internet as a source of health information/

for health-related purposes

Seven studies examined the relationship between
using the internet as health information source and HL
(Fig. 5) with six studies showing a positive association
between using internet as an information source and
adequate HL. The z-standardized correlation coeffi-
cients ranged from —0.12 to 0.52 and the pooled cor-
relation coefficient was r = 0.24 [95% CI: 0.09, 0.39].
The Q-test indicated significant heterogeneity (Q(6) =
67.84, p < 0.0001, tau2=0.04, 12 = 95.07%). One study
[34] had a studentized residual larger than £2.69 and
may be a potential outlier, none of the studies was overly
influential and no indication of funnel plot asymmetry
was given (see Additional file 6).

Watching health-related TV

Four analyses of three studies examined the relationship
between watching health-related TV or reading health
news and HL (Fig. 6), all showing a positive association
with HL. Z-standardized correlation coefficients ranged
from 0.30 to 0.65, and a pooled r of 0.48 [95% CI: 0.31,
0.65] was found. The Q-test showed significant heteroge-
neity. No outliers or overly influential studies were iden-
tified. The regression test (p<0.0001), but not the rank
correlation test (»=0.33) indicated funnel plot asymme-
try (see Additional file 6).

Smoking behaviour
A total of eight studies examined the association between
not smoking and HL (Fig. 7). Results differed substantially
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across the studies with z-standardized correlation coef-
ficients ranging from —0.27 to 0.68, and a non-significant
pooled correlation coefficient of r = —0.06 [95% CL: —0.13,
0.25]. The Q-test suggests significant heterogeneity (Q(7)
= 205.38, p < 0.0001, tau2=0.07, 12 = 98.57%). One study
[36] had a residual larger than £2.73 and may be a potential
outlier. No study was considered to be overly influential.
There was no indication for funnel plot asymmetry.

Alcohol consumption

Five studies examined the relationship between alcohol
consumption and HL (Fig. 8), showing no statistically
significant association between low alcohol consump-
tion and HL. The z-standardized correlation coefficients
ranged from —0.41 to 0.05 with a pooled r of —0.08
[95% CL: —0.24, 0.09]. The Q-test suggests significant
heterogeneity (Q(4) = 101.12, p < 0.0001, tau2=0.03,
12 = 96.73%). One study [42] may be a potential outlier
according to residually, and might be overly influential
according to Cook’s distances. There was no indication
for funnel plot asymmetry.

Physical activity

All five studies examining the relationship between not
exercising regularly and HL (Fig. 9) indicated a negative
correlation, whereby lack of regular exercise was asso-
ciated with lower HL with z-standardized correlation
coefficients ranging from —0.22 to —0.10 and a pooled
correlation coefficient of r=-—0.16 [95% CI: —0.21,
—0.10]. According to the Q-test, correlations were heter-
ogeneous (Q(4)=13, p=0.01, tau’=0.003, I> =68.04%).
No outliers or overly influential studies were identified
and there was no indication for funnel plot asymmetry
(see Additional file 6).

Oral health behaviour (dental visits and tooth-brushing
behaviour)

Nine analyses in seven studies examined the relationship
between oral health behaviours (brushing frequently or
dental visits) and oral health literacy (Fig. 10), showing a
positive association between oral health behaviours and
oral health literacy with z-standardized correlation coef-
ficients ranging from —0.13 to 0.63 and a pooled r of
0.28 [95% CI: 0.10, 0.46]. The Q-test indicated significant
heterogeneity (Q(8) = 156.26, p < 0.0001, tau2=0.07, 12
= 94.18%). There was no indication of outliers or overly
influential studies. Funnel plot asymmetry was suggested
by the regression test (p = 0.02) but not the rank correla-
tion test (p = 0.12) (see Additional file 6).

Health status
All eight studies on the relationship between health sta-
tus and HL showed a positive association between ‘good
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‘health and adequate HL (Fig. 11). The z-standardized
correlation coefficients ranged from 0.07 to 1.07, and the
pooled effect was calculated as r=0.29 [95% CI: 0.06,
0.52]. The Q-test indicated significant heterogeneity
(Q(7)=168.19, p<0.0001, tau’=0.07, I> =98.57%). One
study (Noor et al. 2019) [69] may be a potential outlier
based on residuals and overly influential according to
Cook’s distances. The regression test indicated funnel
plot asymmetry (p=0.08) but not the rank correlation
test (p =0.18) (see Additional file 6).

Further modifiable predictors: narrative review

Three studies reported multivariate analyses only and
thus could not be considered for the meta-analyses.
Michou et al. reported a significant association between
not smoking, not drinking alcohol, being physical active
and adequate HL [66]. Kayupova et al. found an associa-
tion of HL with low frequency of watching health-related
TV in a multivariate linear regression model [61] and
Shah et al. identified Body Mass Index (BMI) as being
associated with HL using a logistic regression model [29].
BMI was also identified being associated with HL in two
further studies [40, 64].

A number of additional modifiable predictors were
examined in one study only. All examinations converged
in that higher levels of these factors were associated with
higher levels of HL. Some of these factors were study
time [32], ,last cervical cancer pap test within 36 months
[70], being member of a social organization [26], engag-
ing in social groups [27], better information/access to
books [60], adherence to Mediterranean diet [47], use
of specific medical websites [33] and being a member of
health club/welfare group in their community within last
6 months [52] (see Additional file 1 for summary of all
study findings).

Sensitivity analyses

In six articles we could not identify if the study popula-
tion matched our inclusion criteria. We looked at them
separately and found similar results as in our main find-
ings. These were: English proficiency, consuming all types
of information on the internet and using more search
strategies while looking for the information on the inter-
net. Poor health behaviors as smoking, drinking alcohol,
having a higher BMI and physical inactivity were associ-
ated with lower HL scores (see Additional file 3 for more
details).

Discussion

This rapid review examined the associations between
HL and potentially modifiable predictors in working-
age adults. We found significant pooled associations
between HL and the following variables: being proficient
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in a country’s majority language, using the internet more
frequently in general, watching more health-related TV,
explicitly using internet as an information source or for
health-related purposes more often, being more physi-
cally active and having a better health status. However,
smoking or drinking were not associated with HL. Fur-
ther, regular dental visits and regular brushing behaviour
were associated with oral health literacy.

While the meta-analyses that we conducted summa-
rized bivariate relationships between HL and the fac-
tors reported above, several studies also examined these
predictors in multivariate analyses and confirmed the
direction and strength of these relationships. This means
that the relationships between HL and these predictors
remained more or less stable, even if controlled for other
variables in multivariate models.

Language proficiency

Consistent with other studies, this review demonstrated
that higher proficiency in the majority language of a
country was associated with higher HL. In particular if
HL is operationalized as the ability to search for, under-
stand and act upon health-related information [2], this
association is hardly surprising. However, at the same
time this result has important implications with regard to
improving HL in different directions.

On the one hand, it would suggest programmes to
improve language proficiency in populations with low
HL that are comprised of a substantial proportion of
non-native language speakers. While this is promising,
there are known barriers that limit the potential of such
programmes to promote literacy and language skills in
migrant and refugee populations. The number of lan-
guage programmes often is insufficient [71], and disad-
vantage as well as material circumstances resulting from
migration or refugee status such as family issues, home,
mobility issues (especially refugees often have to change
accommodations) and cultural diversity limits the reach
and the acceptability of language-only programmes [71].
If language proficiency programmes are available, con-
textualized phonics teaching and oral skills development
should be focused on [72]. Realistic language materials
that relate to daily life conversations activities and per-
sonal documents could be further effective ways of pro-
moting language skills [73]. Providing access to internet
classes, improving internet skills and providing health-
related information online can be useful methods to
improve HL [74].

On the other hand, the relationship between language
proficiency and HL points to the potential of providing
easily accessible health-related information in multiple
languages, particularly those spoken by ethnic minori-
ties, immigrant and refugee population in the respective
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community, as well as potentially simplified language.
Language barriers are conceptually unrelated to the pro-
cessing capacities implied in the HL concept. Therefore,
they could be easily addressed by providing information
in languages that are actually used by the populations for
whom health information is being provided.

Internet usage

Our rapid review found a medium-sized association
between frequency of internet usage (both general and
for health-related information in particular) and HL, sug-
gesting that easy access to health-related information
through the internet could facilitate HL. At the same time,
the amount of imprecise, ambiguous and purposely mis-
leading information in the internet suggests that critical
appraisal skills will also be necessary that enable users to
estimate both the veracity and trustworthiness of health-
related content. As some of the studies included in the
meta-analyses that examined the relationship between
internet use and HL have been conducted in the 2000s,
the increase of the sheer amount of information and mis-
information in the last years would suggest that digital HL
[75] is becoming increasingly important. In fact, a recent
study in Germany [76] suggests that digital HL is distrib-
uted along the same socioeconomic fault lines as HL,
which puts the same populations at risk for inadequate
digital HL that are already at risk for low overall HL.

Health behaviours & health status

We found higher levels of physical activity, better health
status and better oral health — related behaviours to be
associated with higher levels of HL. Numerous studies
have investigated the reverse direction of a potential expo-
sure-effect relationship and found positive associations
of HL with a range of health-related behaviours e.g. [77,
78]. Our findings suggest that engaging in health-related
behaviours could also motivate higher interest in health-
related issues in general, which in turn could have implica-
tions for interventions — by increasing activity in terms of
health-related behaviours, populations might also increase
their HL levels. The underlying processes are unclear,
and several theoretical concepts may apply. A pathway in
line with autonomous motivation (e.g. [79]) is conceiv-
able: those who experience being able to engage in health-
related behaviours might also increase their interest and
motivation towards health in general and thus experience
increases in HL. This would suggest that interventions to
support health behaviours could also impact on HL levels.

Other determinants
We found a range of other potentially modifiable pre-
dictors of HL including adherence to Mediterranean
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diet, engaging in social groups, being member of a
social organization etc. However, the scarcity of studies
precluded any approach to evidence synthesis, and we
refrain from interpreting these associations.

Implications for research and practice

The main factors identified here — language and use of
digital information — point to the potential of providing
health-related information in different languages (espe-
cially for immigrant populations), promoting language
skills in low-literate populations while offering language
courses [71] and improving digital literacy via computer
courses. More research is needed to disentangle the
interdependent relationships (“chicken-and-egg-conun-
drum”) between health behaviours and health literacy.

Strengths and limitations

The majority of the included articles had a very similar
study structure including study designs and objectives,
which allowed summarizing results in meta-analyses.
However, the study populations were heterogeneous
(see Additional file 4), and both the health literacy con-
cepts (general vs. domain-specific) and the measurement
instruments used in the studies were heterogeneous
as well. This means that some populations might have
higher levels of health literacy than others, for example,
it is conceivable that school teachers [43, 52] might have
higher levels of health literacy on average as compared to
immigrant populations [20, 21]. However, due to the het-
erogeneity in assessment instruments and the resulting
small cell sizes, we could not formally test such poten-
tial differences. Due to our search strategy, the assessed
outcomes of the analysed articles were relatively consist-
ent in referring to some type of HL (general HL, oral HL,
e-HL or mental HL).

Almost all included studies in this review employed
cross-sectional research designs. This makes it impossi-
ble to distinguish correlation from causation, and from
examining potential feedback loops between HL and
health outcomes. In order to interpret such associations
as causal, stronger research designs with cohort studies
and repeated measurements of HL and potentially modi-
fiable factors are needed.

Conclusion
This rapid review with meta-analyses identified associa-
tions between potentially modifiable downstream factors
and HL in working-age populations. This population is
particularly relevant, as subgroups within this popula-
tion, in particular those with long-term unemployment
are at particular high risk for low HL.

We found associations between language skills, inter-
net use, internet as information source and good health
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behaviours and HL. Even though the designs of the stud-
ies reviewed do not allow causal interpretations, these
variables provide targets for both structural and individ-
ual-level interventions to improve HL.
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