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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
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Introduction
The World Health Organization defines health literacy 
(HL) as “knowledge, personal skills, and confidence to 
take action to improve personal and community health 
by changing personal lifestyles and living conditions” [1]. 
Over the years, more definitions of HL were developed, 
and the European Health Literacy Consortium analysed 
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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.

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 onwards1 with a 
quantitative study design, investigating potentially modi-
fiable predictors of HL in populations between 18 and 
65 years of age.2 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.

1 The WHO first introduced the concept of “health literacy” in 1998
2 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 65 years 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 
(version1.6.23.0). 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 

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 = 8). 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 (n = 8) [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 = 8362 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 = 8) 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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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, 
 tau2=0.11,  I2 = 98.81%). One study (Morris et al. 2021) 
[28] had a studentized residual larger than ±2.81 and 

Fig. 1 PRISMA flow chart of the search process
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may be a potential outlier and might be overly influen-
tial according to Cook’s distances. There was no indica-
tion of funnel plot asymmetry (see Additional file 6).

Frequency of internet use and computer skills
Six studies and nine analyses examined the relation-
ship between frequency of internet use/computer skills 
and HL (Fig.  4) and the z-standardized correlation 

coefficients ranged from 0.06 to 0.72. All studies showed 
a positive association between high frequency of internet 
use and adequate HL with a pooled correlation coeffi-
cient of r = 0.35 [95% CI: 0.21, 0.50]. There was significant 
heterogeneity between studies, (Q(8) = 114.98, p < 0.0001, 
 tau2=0.04,  I2 = 91.93%). No outliers or overly influential 
studies were identified. There was no indication of funnel 
plot asymmetry (see Additional file 6).

Fig. 2 Risk of bias analyses (NIH Quality Assessment Tool)

Fig. 3 Correlation between language proficiency and health literacy
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Fig. 4 Correlation between frequency of internet use and health literacy

Fig. 5 Correlation between using internet as (health) information source and health literacy

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

Fig. 8 Correlation between low alcohol consumption and health literacy

Fig. 9 Correlation between not exercising regularly 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, I2 = 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 (p = 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 

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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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% CI: − 0.13, 
0.25]. The Q-test suggests significant heterogeneity (Q(7) 
= 205.38, p < 0.0001, tau2=0.07, I2 = 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% CI: − 0.24, 0.09]. The Q-test suggests significant 
heterogeneity (Q(4) = 101.12, p < 0.0001, tau2=0.03, 
I2 = 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,  tau2=0.003,  I2 = 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, I2 
= 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 

‘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,  tau2=0.07,  I2 = 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 

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 

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.

Supplementary Information
The online version contains supplementary material available at https:// doi. 
org/ 10. 1186/ s12889‑ 022‑ 13851‑0.

Additional file 1. Articles included in the rapid review and data extraction 
table.

Additional file 2. Analysed variables for the meta‑analyses.

Additional file 3. Sensitivity analyses.

Additional file 4. Health literacy of specific populations.

Additional file 5. Risk of bias analysis. 

Additional file 6. Meta‑analysis and heterogeneity analysis.

Acknowledgements
Not applicable.

Authors’ contributions
HS, BS, TB, FSZ and HZ conceived of the review. Title and abstract screening 
was completed by HS, full‑text screening and data extraction by JK and HS. HS 
and BS conducted meta‑analyses and drafted the manuscript. TB, FSZ, HZ and 
JK reviewed the manuscript. The final version of the manuscript was critically 
revised and approved for publication by all authors.

Funding
Open Access funding enabled and organized by Projekt DEAL. The rapid 
review was part of the project FORESIGHT [80] funded by the German Federal 
Ministry of Health (GRANT ZMVI1‑2519FSB020).

Availability of data and materials
All data generated or analysed during this study are included in this published 
article and its supplementary information files.

Declarations

Ethics approval and consent to participate
Not applicable (rapid review).

Consent for publication
Not applicable (rapid review).

Competing interests
The authors declare they have no competing interests.

Author details
1 Institute of Public Health and Nursing Research, University of Bremen, 
Bremen, Germany. 2 Department of Prevention and Evaluation, Leibniz Institute 
for Prevention Research and Epidemiology – BIPS, Bremen, Germany. 3 Health 
Sciences Bremen, University of Bremen, Bremen, Germany. 

Received: 1 April 2022   Accepted: 18 July 2022

References
 1. Nutbeam D. Health promotion glossary. Health Promot Int. 

1998;13(4):349–64.
 2. Sørensen K, Van den Broucke S, Fullam J, Doyle G, Pelikan J, Slonska Z, 

et al. Health literacy and public health: a systematic review and integra‑
tion of definitions and models. BMC Public Health. 2012;12(1):80.

https://doi.org/10.1186/s12889-022-13851-0
https://doi.org/10.1186/s12889-022-13851-0


Page 12 of 13Singh et al. BMC Public Health         (2022) 22:1450 

 3. Berkman ND, Sheridan SL, Donahue KE, Halpern DJ, Crotty K. Low health 
literacy and health outcomes: an updated systematic review. Ann Intern 
Med. 2011;155(2):97–107.

 4. Bennett IM, Chen J, Soroui JS, White S. The contribution of health literacy 
to disparities in self‑rated health status and preventive health behaviors 
in older adults. Ann Fam Med. 2009;7(3):204–11.

 5. Cho YI, Lee SY, Arozullah AM, Crittenden KS. Effects of health literacy on 
health status and health service utilization amongst the elderly. Soc Sci 
Med. 2008;66(8):1809–16.

 6. Howard DH, Sentell T, Gazmararian JA. Impact of health literacy on socio‑
economic and racial differences in health in an elderly population. J Gen 
Intern Med. 2006;21(8):857–61.

 7. Panahi R, Namdar P, Siboni F, Fallah S, Anbari M, Dehghankar L, et al. 
Association between health literacy and adopting preventive behaviors 
of breast cancer in Iran. J Educ Health Promot. 2020;9(1):241.

 8. Vandenbosch J, Van den Broucke S, Vancorenland S, Avalosse H, Verniest 
R, Callens M. Health literacy and the use of healthcare services in Belgium. 
J Epidemiol Community Health. 2016;70(10):1032–8.

 9. Kobayashi LC, Wardle J, von Wagner C. Limited health literacy is a barrier 
to colorectal cancer screening in England: evidence from the English 
longitudinal study of ageing. Prev Med. 2014;61(100):100–5.

 10. McCaffery KJ, Dodd RH, Cvejic E, Ayrek J, Batcup C, Isautier JM, et al. Health 
literacy and disparities in COVID‑19‑related knowledge, attitudes, beliefs 
and behaviours in Australia. Public Health Res Pract. 2020;30(4):30342012.

 11. Sørensen K, Pelikan JM, Röthlin F, Ganahl K, Slonska Z, Doyle G, et al. 
Health literacy in Europe: comparative results of the European health 
literacy survey (HLS‑EU). Eur J Pub Health. 2015;25(6):1053–8.

 12. Schaeffer D, Berens E‑M, Vogt D. Gesundheitskompetenz der Bevölkerung 
in Deutschland. Dtsch Arztebl Int. 2017;114(4):53–60.

 13. Rajah R, Hassali MAA, Murugiah MK. A systematic review of the preva‑
lence of limited health literacy in southeast Asian countries. Public 
Health. 2019;167:8–15.

 14. Garcia‑Codina O, Juvinyà‑Canal D, Amil‑Bujan P, Bertran‑Noguer C, 
González‑Mestre MA, Masachs‑Fatjo E, et al. Determinants of health 
literacy in the general population: results of the Catalan health survey. 
BMC Public Health. 2019;19(1):1122.

 15. Federal Employment Agency Germany. Long‑term unemployment ‑ soci‑
odemography 2020. https:// stati stik. arbei tsage ntur. de/ DE/ Navig ation/ 
Stati stiken/ Inter aktiv eStat istik en/ Langz eitar beits losig keit/ Langz eitar beits 
losig keitN av. html; jsess ionid= 9E0F8 BB501 26F38 3CCAE 8BEF5 501A8 A7. 
Accessed 15 March 2022.

 16. Herbig B, Dragano N, Angerer P. Health in the long‑term unemployed. 
Dtsch Arztebl Int. 2013;110(23‑24):413–9.

 17. Samkange‑Zeeb F, Singh H, Lakeberg M, Kolschen J, Schüz B, Christianson 
L, et al. Health literacy needs among unemployed persons: collating 
evidence through triangulation of interview and scoping review data. 
Front Public Health. 2022;10:798797.

 18. Johnson‑Taylor WL, Everhart JE. Modifiable environmental and behavioral 
determinants of overweight among children and adolescents: report of a 
workshop. Obesity. 2006;14(6):929–66.

 19. National Heart Lung and Blood Institute USA. Quality asessment tool for 
observational and cohort and cross‑sectional studies 2021. https:// www. 
nhlbi. nih. gov/ health‑ topics/ study‑ quali ty‑ asses sment‑ tools. Accessed 15 
March 2022.

 20. Becerra BJ, Arias D, Becerra MB. Low Health literacy among immigrant 
Hispanics. J Racial Ethn Health Disparities. 2016;4(3):480–3.

 21. Becerra MB, Becerra BJ, Daus GP, Martin LR. Determinants of low Health 
literacy among Asian‑American and Pacific islanders in California. J Racial 
Ethn Health Disparities. 2015;2(2):267–73.

 22. Boyas JF. Correlates of health literacy among latinos in Arkansas. Soc Work 
Public Health. 2013;28(1):32–43.

 23. Choi SE, Rush E, Henry S. Health literacy in Korean immigrants at risk for 
type 2 diabetes. J Immigr Minor Health. 2013;15(3):553–9.

 24. Housten AJ, Hoover DS, Correa‑Fernández V, Strong LL, Heppner WL, Vinci 
C, et al. Associations of acculturation with English‑ and Spanish‑language 
Health literacy among bilingual Latino adults. Health Lit Res Pract. 
2019;3(2):e81–e9.

 25. Jeppesen KM, Coyle JD, Miser WF. Screening questions to predict limited 
health literacy: a cross‑sectional study of patients with diabetes mellitus. 
Ann Fam Med. 2009;7(1):24–31.

 26. Kalkbrenner MT, Flinn RE, Sullivan DK, Esquivel Arteaga LE. A mental 
Health literacy approach to supporting first‑generation community col‑
lege student mental Health: the REDFLAGS model. Community Coll Rev. 
2021;49(3):243–61.

 27. Lee H, Hwang J, Ball J, Lee J, Albright D. Is health literacy associated 
with mental health literacy? Findings from mental Health literacy scale. 
Perspect Psychiatr Care. 2019;56(2):393–400.

 28. Morris NS, Nnaji C, Sarkis M. “Was test designed for Africans?” Health 
literacy and African immigrants. J Racial Ethn Health Disparities. 
2021;9:315–24.

 29. Shah LC, West P, Bremmeyr K, Savoy‑Moore RT. Health literacy instrument 
in family medicine: the “newest vital sign” ease of use and correlates. J Am 
Board Fam Med. 2010;23(2):195–203.

 30. Shieh C, Mays R, McDaniel A, Yu J. Health literacy and its association 
with the use of information sources and with barriers to information 
seeking in clinic‑based pregnant women. Health Care Women Int. 
2009;30(11):971–88.

 31. Ansari M, Mohammad‑moradi F, Khaledian M, Shekofteh M, Karimi A, 
Valinejadi A. Assessment of health literacy level in 18‑30 year‑old adults: 
an Iranian experience. Libr Philos Pract. (eJournal) 2018;7. https:// digit 
alcom mons. unl. edu/ libph ilprac/ 1850. Accessed 25 July 2022.

 32. Bazaz M, Shahry P, Latifi SM, Araban M. Cervical Cancer literacy in 
women of reproductive age and its related factors. J Cancer Educ. 
2019;34(1):82–9.

 33. Dashti S, Peyman N, Tajfard M, Esmaeeli H. E‑Health literacy of medical 
and health sciences university students in Mashhad, Iran in 2016: a pilot 
study. Electron Physician. 2017;9(3):3966–73.

 34. Kahouei M, Roghani PS, Zadeh JM, Firouzeh M. Determinants of nursing 
allied health and non medical staffs health literacy in hospitals of a devel‑
oping country. Mater Sociomed. 2015;27(6):421–4.

 35. Nadi T, Poorolajal J, Doosti‑Irani A. Socioeconomic status and health 
literacy as the important predictors of general health in Iran: a structural 
equation modeling approach 2020. Epidemiol Biostat Public Health. 
2020;17(2):e13312.

 36. Panahi R, Osmani F, Sahraei M, Ramezankhani A, Rezaei M, Aghaeian N, 
et al. The predictors of Health literacy based on the constructs of Health 
belief model for smoking prevention Among University students. Mod 
Care J. 2019;16(2):e87068.

 37. Sistani MM, Montazeri A, Yazdani R, Murtomaa H. New oral health literacy 
instrument for public health: development and pilot testing. J Investig 
Clin Dent. 2014;5(4):313–21.

 38. Sistani MM, Yazdani R, Virtanen J, Pakdaman A, Murtomaa H. Oral health 
literacy and information sources among adults in Tehran, Iran. Commu‑
nity Dent Health. 2013;30(3):178–82.

 39. Aygun O, Cerim S. The relationship between general health behaviors 
and general health literacy levels in the Turkish population. Health Pro‑
mot Int. 2020;36(5):1275–89.

 40. Emiral GO, Tozun M, Atalay BI, Goktas S, Dagtekin G, Aygar H, et al. Assess‑
ment of knowledge of metabolic syndrome and health literacy level 
among adults in Western Turkey. Niger J Clin Pract. 2021;24(1):28–37.

 41. Uysal N, Ceylan E, Koç A. Health literacy level and influencing factors in 
university students. Health Soc Care Community. 2020;28(2):505–11.

 42. Yiğitalp G, Bayram Değer V, Çifçi S. Health literacy, health perception and 
related factors among different ethnic groups: a cross‑sectional study in 
southeastern Turkey. BMC Public Health. 2021;21(1):1109.

 43. Yılmazel G, Cetinkaya F. Health literacy among schoolteachers in Çorum, 
Turkey. East Mediterr Health J. 2015;21:598–605.

 44. Hobbs K, Muscat DM, Ceprnja D, Gibson JA, Blumenthal C, Milad R, et al. 
Assessing health literacy among adult outpatients attending allied health 
clinics in western Sydney: a cross‑sectional survey using a multidimen‑
sional instrument. Health Promot J Austr. 2021;33(1):83–90.

 45. Jamieson LM, Divaris K, Parker EJ, Lee JY. Oral health literacy comparisons 
between indigenous Australians and American Indians. Community Dent 
Health. 2013;30(1):52–7.

 46. Milner A, Shields M, King T. The influence of masculine norms and mental 
Health on Health literacy among men: evidence from the ten to men 
study. Am J Mens Health. 2019;13(5):1557988319873532.

 47. Gallè F, Calella P, Napoli C, Liguori F, Parisi EA, Orsi GB, et al. Are Health 
literacy and lifestyle of undergraduates related to the educational field? 
An Italian survey. Int J Environ Res Public Health. 2020;17(18):6654.

https://statistik.arbeitsagentur.de/DE/Navigation/Statistiken/InteraktiveStatistiken/Langzeitarbeitslosigkeit/LangzeitarbeitslosigkeitNav.html;jsessionid=9E0F8BB50126F383CCAE8BEF5501A8A7
https://statistik.arbeitsagentur.de/DE/Navigation/Statistiken/InteraktiveStatistiken/Langzeitarbeitslosigkeit/LangzeitarbeitslosigkeitNav.html;jsessionid=9E0F8BB50126F383CCAE8BEF5501A8A7
https://statistik.arbeitsagentur.de/DE/Navigation/Statistiken/InteraktiveStatistiken/Langzeitarbeitslosigkeit/LangzeitarbeitslosigkeitNav.html;jsessionid=9E0F8BB50126F383CCAE8BEF5501A8A7
https://www.nhlbi.nih.gov/health-topics/study-quality-assessment-tools
https://www.nhlbi.nih.gov/health-topics/study-quality-assessment-tools
https://digitalcommons.unl.edu/libphilprac/1850
https://digitalcommons.unl.edu/libphilprac/1850


Page 13 of 13Singh et al. BMC Public Health         (2022) 22:1450  

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

 48. Mathew MA, Kabir Z. Oral health literacy among third‑level university 
students in cork city; Ireland. Ir J Med Sci. 2021;191(1):461–7.

 49. Sharma S, Oli N, Thapa B. Electronic health‑literacy skills among nursing 
students. Adv Med Educ Pract. 2019;10:527–32.

 50. Tubaishat A, Habiballah L. eHealth literacy among undergraduate nursing 
students. Nurse Educ Today. 2016;42:47–52.

 51. Vozikis A, Drivas K, Milioris K. Health literacy among university students in 
Greece: determinants and association with self‑perceived health, health 
behaviours and health risks. Arch Public Health. 2014;72(1):15.

 52. Denuwara H, Gunawardena NS. Level of health literacy and factors associ‑
ated with it among school teachers in an education zone in Colombo, Sri 
Lanka. BMC Public Health. 2017;17(1):631.

 53. Apolinario D, Mansur LL, Carthery‑Goulart MT, Brucki SM, Nitrini R. Detect‑
ing limited health literacy in Brazil: development of a multidimensional 
screening tool. Health Promot Int. 2013;29(1):5–14.

 54. Blizniuk A, Ueno M, Furukawa S, Kawaguchi Y. Evaluation of a Russian 
version of the oral health literacy instrument (OHLI). BMC Oral Health. 
2014;14:141.

 55. Sabbahi DA, Lawrence HP, Limeback H, Rootman I. Development and 
evaluation of an oral health literacy instrument for adults. Community 
Dent Oral Epidemiol. 2009;37(5):451–62.

 56. Shiferaw KB, Tilahun BC, Endehabtu BF, Gullslett MK, Mengiste SA. 
E‑health literacy and associated factors among chronic patients in a low‑
income country: a cross‑sectional survey. BMC Med Inform Decis Mak. 
2020;20(1):181.

 57. Van der Vaart R, van Deursen AJ, Drossaert CH, Taal E, van Dijk JA, van 
de Laar MA. Does the eHealth literacy scale (eHEALS) measure what it 
intends to measure? Validation of a Dutch version of the eHEALS in two 
adult populations. J Med Internet Res. 2011;13(4):e86.

 58. Van Duong TV, Chang PW, Yang SH, Chen MC, Chao WT, Chen T, et al. A 
new comprehensive short‑form Health literacy survey tool for patients in 
general. Asian Nurs Res (Korean Soc Nurs Sci). 2017;11(1):30–5.

 59. Almubark R, Basyouni M, Alghanem A, Althumairi N, Alkhamis D, Alharbi 
LS, et al. Health literacy in Saudi Arabia: implications for public health and 
healthcare access. Pharmacol Res Perspect. 2019;7(4):e00514.

 60. Jeong SH, Kim HK. Health literacy and barriers to health information 
seeking: a nationwide survey in South Korea. Patient Educ Couns. 
2016;99(11):1880–7.

 61. Kayupova G, Turdaliyeva B, Tulebayev K, Van Duong T, Chang PW, Zagu‑
lova D. Health literacy among visitors of district polyclinics in Almaty, 
Kazakhstan. Iran J Public Health. 2017;46(8):1062–70.

 62. Kuyinu YA, Femi‑Adebayo TT, Adebayo BI, Abdurraheem‑Salami I, Odu‑
sanya OO. Health literacy: prevalence and determinants in Lagos state, 
Nigeria. PLoS One. 2020;15(8):e0237813.

 63. Ramlay MZ, Saddki N, Tin‑Oo MM, Arifin WN. Cross‑cultural adaptation 
and validation of Oral Health literacy instrument (OHLI) for Malaysian 
adults. Int J Environ Res Public Health. 2020;17(15):5407.

 64. Van Duong T, Chiu CH, Lin CY, Chen YC, Wong TC, Chang PWS, et al. 
E‑healthy diet literacy scale and its relationship with behaviors and health 
outcomes in Taiwan. Health Promot Int. 2020;36(1):20–33.

 65. Mehay A, Meek R. Understanding and supporting the health lit‑
eracy of young men in prison: a mixed‑methods study. Health Educ. 
2021;121(1):93–110.

 66. Michou M, Panagiotakos D, Lionis C, Costarelli V, Kaur M. Health and nutri‑
tion literacy in adults: links with lifestyle factors and obesity. Mediterr J 
Nutr Metab. 2020;13:361–70.

 67. Amoah PA, Phillips DR. Socio‑demographic and behavioral correlates 
of health literacy: a gender perspective in Ghana. Women Health. 
2020;60(2):123–39.

 68. Van Duong TV, Nguyen TTP, Pham KM, Nguyen KT, Giap MH, Tran TDX, 
et al. Validation of the short‑form Health literacy questionnaire (HLS‑SF12) 
and its determinants among people living in rural areas in Vietnam. Int J 
Environ Res Public Health. 2019;16(18):3346.

 69. Noor N, Rani H, Zakaria A, Yahya N, Sockalingham N. Sociodemography, 
Oral Health Status and Behaviours Related to Oral Health Literacy. Pesqui 
Bras Odontopediatria Clin Integr. 2019;19:e5109.

 70. Gantz L, Calvo A, Hess‑Holtz M, Gonzales F, Alguero L, Murphy S, et al. Pre‑
dictors of HPV knowledge and HPV vaccine awareness among women in 
Panama City, Panama. World Med Health Policy. 2019;11(1):95–118.

 71. Hanemann U. Language and literacy programmes for migrants and 
refugees: challenges and ways forward. 2018. https:// unesd oc. unesco. 
org/ ark:/ 48223/ pf000 02660 77. Accessed 18 March 2022.

 72. Piccinin S, Dal Maso S. Promoting literacy in adult second language learn‑
ers: a systematic review of effective practices. Languages. 2021;6(3):127.

 73. Kotik‑Friedgut B, Schleifer M, Golan‑Cook P, Goldstein K. A Lurian 
systemic‑dynamic approach to teaching illiterate adults a new language 
with literacy. Psychol Neurosci. 2014;7:493–501.

 74. Xie B. Effects of an eHealth literacy intervention for older adults. J Med 
Internet Res. 2011;13(4):e90.

 75. Swire‑Thompson B, Lazer D. Public Health and online misinforma‑
tion: challenges and recommendations. Annu Rev Public Health. 
2020;41(1):433–51.

 76. De Santis KK, Jahnel T, Sina E, Wienert J, Zeeb H. Digitization and Health in 
Germany: cross‑sectional Nationwide survey. JMIR Public Health Surveill. 
2021;7(11):e32951.

 77. Aaby A, Friis K, Christensen B, Rowlands G, Maindal HT. Health literacy 
is associated with health behaviour and self‑reported health: a large 
population‑based study in individuals with cardiovascular disease. Eur J 
Prev Cardiol. 2017;24(17):1880–8.

 78. von Wagner C, Steptoe A, Wolf MS, Wardle J. Health literacy and health 
actions: a review and a framework from health psychology. Health Educ 
Behav. 2009;36(5):860–77.

 79. Teixeira PJ, Carraça EV, Markland D, Silva MN, Ryan RM. Exercise, physical 
activity, and self‑determination theory: a systematic review. Int J Behav 
Nutr Phys Act. 2012;9:78.

 80. Leibniz Institute of Prevention and Epidemiology ‑ BIPS. 2022. Framework 
for evidence‑based interventions to promote health literacy in an occu‑
pational rehablitation setting. https:// www. bips‑ insti tut. de/ forsc hung/ 
proje kte/ einze lansi cht. html? projID= 792& cHash= 78f61 78a5b 7f015 487f2 
1ff2e c8737 10. Accessed 18 March 2022.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.

https://unesdoc.unesco.org/ark:/48223/pf0000266077
https://unesdoc.unesco.org/ark:/48223/pf0000266077
https://www.bips-institut.de/forschung/projekte/einzelansicht.html?projID=792&cHash=78f6178a5b7f015487f21ff2ec873710
https://www.bips-institut.de/forschung/projekte/einzelansicht.html?projID=792&cHash=78f6178a5b7f015487f21ff2ec873710
https://www.bips-institut.de/forschung/projekte/einzelansicht.html?projID=792&cHash=78f6178a5b7f015487f21ff2ec873710

	Modifiable predictors of health literacy in working-age adults - a rapid review and meta-analysis
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Introduction
	Methods
	Eligibility criteria and information sources
	Inclusion criteria
	Exclusion criteria

	Data charting
	Meta-analysis
	Sensitivity analyses

	Results
	Study characteristics
	Health literacy outcomes and instruments
	Risk of bias analysis
	Modifiable predictors of HL
	Language proficiency
	Frequency of internet use and computer skills
	Using the Internet as a source of health information for health-related purposes
	Watching health-related TV
	Smoking behaviour
	Alcohol consumption
	Physical activity
	Oral health behaviour (dental visits and tooth-brushing behaviour)
	Health status
	Further modifiable predictors: narrative review
	Sensitivity analyses

	Discussion
	Language proficiency
	Internet usage
	Health behaviours & health status
	Other determinants
	Implications for research and practice
	Strengths and limitations

	Conclusion
	Acknowledgements
	References


