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Health Literacy and Physical Activity: A Systematic Review

Alessandra Buja, Andrea Rabensteiner, Milena Sperotto, Giulia Grotto, Chiara Bertoncello,
Silvia Cocchio, Tatjana Baldovin, Paolo Contu, Chiara Lorini, and Vincenzo Baldo

Background: The importance of health literacy (HL) in health promotion is increasingly clear and acknowledged globally,
especially when addressing noncommunicable diseases. This paper aimed to collect and summarize all current data from
observational studies generating evidence of the association between HL and physical activity (PA) and to analyze intervention
studies on the promotion of PA to ascertain whether HL moderates the efficacy of such intervention. Methods: A comprehensive
systematic literature search of observational studies investigating the association between HL and PA was performed.
Intervention studies on the promotion of PA that also measured the HL levels of participants and its effect on the outcome
of the intervention were also identified. Results: Of the 22 studies included in this review, 18 found a significant positive
association between high HL and high levels of PA. The only intervention study among them indicated that HL. was not a
significant moderator of the intervention’s effectiveness. Conclusion: HL can enable individuals to make deliberate choices
about their PA and thus contribute to preventing many chronic noncommunicable diseases. That said, low levels of HL do not
seem to influence the efficacy of health promotion interventions.
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Worldwide, efforts to promote health and prevent disease have
become more necessary than ever in order to address rising levels
of noncommunicable diseases and related disabilities.! Health
literacy (HL) seems to play a part in health promotion interven-
tions, and its influence on actions to promote health was stressed at
the Ninth Global Conference on Health Promotion.>3 Kickbusch
and Maag* defined HL as the ability of individuals to make
decisions in their everyday lives that have a positive impact on
their health. It enhances individuals’ self-determination and health-
related behavior, improving their ability to find and understand
health information, and enabling them to take responsibility for
their health.# Conversely, a limited HL has an adverse impact on
health-related behavior and disease prevention strategies, such as
participation in screening programs.>—° In addition, and partly as a
consequence of their often adopting an unhealthy behavior, in-
dividuals with a low HL tend to make more use of health care
services, including hospitalization and emergency services.!%-12

A well-known factor that promotes a good state of health and
helps to prevent noncommunicable diseases is physical activity
(PA).'3 One of the leading modifiable risk factors for global
mortality is physical inactivity. Sedentary individuals have an
estimated 20% to 30% higher risk of premature death than indivi-
duals who are physically active.'* A study published in 2012 found
that physical inactivity accounted for 9% (range 5.1%—12.5%) of
premature mortality worldwide.!> It was independently responsible
for a proportion of the risk of several chronic diseases, including 6%
(range 3.2%—-8%) of coronary heart disease, 7% (range 3.9%-9.6%)
of type II diabetes mellitus, and 10% (range 5.6%—14.1%) of breast
cancer, as well as considerably raising the risk of colon cancer (range
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5.7%-13.8%).1416 PA, on the other hand, is also associated with an
enhanced cognitive function and mental health across the life span,
as well as a better overall health and physical functioning.'® To our
knowledge, there have so far been no literature reviews on the
association between PA and HL capable of shedding light on this
claimed contribution of HL to health promotion.

The aim of this systematic review was to collect and summarize
all currently available evidence emerging from observational studies
on the association between HL and an active lifestyle to see if
empirical data confirm the conviction that HL can influence people’s
PA levels. In addition, intervention studies promoting PA and
assessing the HL. of participants were also considered to ascertain
whether HL is a moderator of an intervention’s effectiveness.

Methods
Search Strategy and Data Sources

For the present study, a comprehensive and systematic literature search
was conducted in the MEDLINE and Scopus databases to identify:

1. Observational studies (cross-sectional, cohort, and case-control
studies) investigating the association between HL and PA, and

2. Intervention studies aiming to promote PA, which examined
whether HL acted as a moderator of the efficacy of the
intervention.

The search process involved combining the terms ‘“health
literacy” or “literacy” with the terms “physical activ*,” “seden-
tary,” “sedentarity,” “gym¥*,” “physical inactiv¥,” and “physical
exerc*” using Boolean operators. The authors also checked the
reference lists of the papers included in the review for any articles
not already considered.

9%

Eligibility Criteria

The studies included in the review had to meet the following
inclusion criteria: HL had to be measured using validated
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questionnaires, a measure of the association between HL and PA
had to be reported, the paper had to have been published from
January 2000 to March 2018, and written in English. Studies
involving patients with a specific disease were excluded.

The search strings were defined as reported in Supplementary
Material 1 (available online).

Study Selection and Data Extraction

The initial search yielded 239 articles in PubMed and 235 in Scopus.
After the search was completed, the records retrieved were imported
to Endnote and duplicates were removed. Two reviewers (M.S.
and G.G.) checked the search hits by reading the article titles and
abstracts. If the results of a study were published more than once,
only the most complete article was considered in the analysis.
The material was qualitatively assessed by collecting the
following data from each study: first author’s name, year of
publication, journal, study design, sampling method, characteris-
tics of the study sample (eg, age range), measures of outcome and
exposure, results, confounding factors, interactions, and the
authors’ conclusions. The results are presented by age group.

Quality Assessment Criteria

Two different authors (M.S. and G.G.) independently judged the
methodological quality of the studies using the Strengthening the
Reporting of Observational Studies in Epidemiology (STROBE)
approach!” for observational studies and the Consolidated Stan-
dards of Reporting Trials (CONSORT) approach!8 for intervention
studies.

The STROBE Statement is a checklist of 22 items that relate to
the article’s title and abstract (item 1), the introduction (items 2 and
3), methods (items 4—12), results (items 13—17), discussion sec-
tions (items 18-21), and other information (item 22 on funding).!”
Eighteen items are common to all 3 designs (cohort, case-control,
and cross-sectional studies), whereas 4 (items 6, 12, 14, and 15) are
design-specific, with different versions for all or part of the item.!”
On the other hand, the CONSORT checklist is a 25-item instrument
that focus on reporting how randomized trials was designed,
analyzed, and interpreted.'® The items relate to the article’s title
and abstract (items 1a and 1b), the introduction (items 2a and 2b),
methods (items 3a—12b), results (items 13a—19), discussion sec-
tions (items 20-22), and other information (items 23-25).!8 Total
STROBE and CONSORT scores were calculated for each study
by 2 different authors independently. A higher percentage of items
conforming to the guidelines indicated a higher methodological
quality. Cohen kappa was calculated to establish the level of
agreement between the 2 reviewers’ assessments.!”

Results

After the authors had reviewed all the abstracts, 74 studies were
judged potentially relevant for the purposes of this review, and
the full texts were obtained and assessed independently by the
reviewers.

After assessing the 74 full texts for eligibility, 18 of the articles
met our exclusion and inclusion criteria. The other articles were
rejected for the following reasons: 38 included no HL measure-
ment, 13 did not measure PA, and 5 did not provide a measure of
the association between HL and PA. The check on the reference
lists of the 18 eligible articles yielded another 4 papers that matched
our inclusion and exclusion criteria.

Two different authors (M.S. and G.G.) independently judged
the methodological quality of the included studies using the
STROBE approach!” for observational studies and the CONSORT
approach!® for intervention studies. A Cohen kappa of .926
reflected a very good agreement between the 2 reviewers.

Figure 1 shows a flow diagram of the article selection process.

The study selection process led to the identification of a total of
22 studies that met the inclusion criteria of this review. The majority
of the studies had adopted a cross-sectional design (18), while there
were 3 longitudinal cohort studies and 1 randomized controlled trial
(RCT). The number of participants enrolled in the observational
studies ranged from 100 to 7857. Most studies (19) were conducted
on adults, while one?® included participants over 15 years of age, one
sample?! was based on caregiver-child dyads, and one study was
conducted on adolescents 13-15 years old.??

The studies included in our review were conducted in various
parts of the world, including Europe (Denmark—1, Finland—1, The
Netherlands—2, and United Kingdom—2), America (Canada—1
and United States—5), Australia—23, and Asia (China—1, Iran—1,
Japan—3, and Taiwan—1). HL was most often measured with the
Test of Functional Health Literacy in Adults>® or its shortened
version,2* which was used in 7 studies.2!-25-30 Other HL. measures
used are listed in Table 1. The studies considered here used different
tools to measure HL, making the results difficult to compare. The use
of standardized and validated measuring instruments in future
studies would facilitate comparisons between international findings.

The studies varied in their approach to measuring PA and
mostly relied on self-reported information. In the majority of cases,
participants answered questionnaires about the amount of time they
usually spent on physical exercise (eg, weekly frequency) and its
level of intensity (eg, mild, moderate, or vigorous).

Table 1 summarizes the methodology of the observational
studies identified and included in the review. Table 2 shows the
results of the studies.

Supplementary Material 2 (available online) illustrates the
methodological quality of the studies. The 21 observational stud-
ies” STROBE scores are reported in Supplementary Material 2,
attached 1 and 2 (available online). The single intervention study
(an RCT) complied with 88.2% of the items of the CONSORT
checklist (Supplementary Material 2, attached 3 [available online]).

Of the 21 observational studies, 17 found a positive associa-
tion between HL and PA, providing evidence of higher levels of PA
among individuals with higher levels of HL.

Association Between HL and PA in Children

Among all the studies analyzed, only one focused on parent—child
dyads. This study?! enrolled parents of 2-month-old children,
aiming to examine the association between the parents’ HL and
their infant care behavior that might be considered “obesogenic,”
such as feeding content, feeding style, and PA-related behavior. An
inadequate amount of time spent in the prone position while awake
(“tummy time” for less than 30 min/d) and an excessive amount of
time spent watching television were considered obesogenic beha-
viors that limited the infant’s PA. The results showed that parents
with a low HL had nearly twice the odds of reporting that their
infant spent time in front of the television, and 3 times higher odds
of reporting an inadequate daily “tummy time.”

Association Between HL and PA in Adolescents

One of the studies focused on school-aged adolescents (13 or 15 y
old), aiming to compare the levels of HL among those who did or
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Figure 1 — Flow diagram of article selection process. HL indicates health literacy; PA, physical activity.

did not participate in sports club activities.?? The findings indicated
that adolescents who were members of sports clubs had a higher
HL than nonmembers, regardless of age or gender.??

Association Between HL and PA in Adults and
Elderly

Among the other 19 observational studies focusing on adults or
older adults, 15 demonstrated a positive association between PA
and HL. One3> was based on 18- to 24-year-old college students,
and aimed to examine whether individual factors (health status,

degree of health concern, major, and frequency of discussion about
health-related issues in particular) and eHealth literacy affected
their health-related behavior, for example, eating, PA, and sleep-
ing. The study found that eHealth literacy mediated the association
between individual factors and health-related behavior: higher
levels of critical eHealth literacy prompted students to adopt
multiple behaviors positive for their health, including PA. Another
study?! investigated whether HL. mediates the association between
educational attainment and health-related behavior, including PA.
The study sample included adults aged 25 years or older partici-
pating in a large population-based survey (N = 29,473). The results
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showed that HL in general, and the ability to understand health
information in particular, mediated the relationship between edu-
cational attainment and health-related behavior, especially as
regards being physically active for at least 30 minutes a day.

Eight of the studies concerned older adults, and 6 of them showed
a positive association between HL and PA. One, in particular,?
specifically differentiated moderate PA from vigorous PA, and found
HL positively associated only with moderate PA (performed 2 or
more times a week), whereas there was no association between the 2
variables when vigorous PA was considered.

Four publications reported no statistically significant associa-
tion between HL and PA. They were all cross-sectional studies and
focused on adult populations. For example, Al Sayah et al*? found
no association between HL and PA based on walking measured
with a pedometer, although HL was significantly associated with
compliance with the guidelines for self-reported PA. In order to
clarify this discrepancy in the results, further studies are needed on
the association between HL and an objective measure of PA.

The use of a meta-analysis for observational studies was
prevented by the different methods used to assess HL in the various
studies included in the review. This heterogeneity makes it impos-
sible to combine the results of different studies, as it would lead to a
methodological error.

Only one intervention study*? emerged from our literature
search, which examined the modifying effect of HL on interven-
tions designed to promote PA. The study examined adherence to a
culturally and individually tailored Internet-based PA intervention
for Spanish-speaking Latinas. This RCT was conducted in the
United States, enrolling and randomizing a sample of 205 women
aged 18-65 years, with a body mass index <45 kg/m? who
identified themselves as Hispanic or Latina, were able to read
Spanish fluently, and self-reported insufficient PA (defined as
less than 60 min a week of moderate to vigorous PA). HL was
measured with the Spanish Short Test of Functional Health Liter-
acy in Adults. Participants were offered an online intervention
that included a culturally and individually tailored PA program,
an opportunity for self-monitoring, goal setting, the possibility
to anonymously ask health-related questions to a PhD-level
researcher, social support among participants, online resources
such as maps to prepare walking routes, and free exercise videos.
A control group was given access to a website that offered
information on health-related topics other than PA. The study
examined the differences between the intervention and control
groups in terms of minutes per week of moderate to vigorous
physical activity (MVPA). The intervention group reported signif-
icantly more MVPA at 12 months than the control group. The
authors also analyzed several baseline variables that might moder-
ate the efficacy of the intervention, and HL did not emerge as a
significant moderator.

Discussion

This systematic review showed that most of the observational
studies considered (17 out of 21) consistently found a positive
association between PA and HL: individuals with a more active
lifestyle tended to have higher levels of HL than those who were
more sedentary, suggesting that an adequate HL is a reliable
correlate of regular PA. This positive association between HL
and PA also emerged consistently in different age groups. In
particular, the only study included in this review that involved
parent-child dyads?!' found parents of 2-month-old infants with a
low HL associated with certain infant care behaviors that are
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considered “obesogenic”: they were nearly twice as likely to report
that their infant watched television and 3 times as likely to report an
inadequate daily “tummy time.” This would mean that a parent’s
low HL could influence their child’s attitude to PA-related practices
as they grow up.

Though the studies under review adopted different measures
of both HL and PA, the results seemed quite consistent: the higher
the HL, the more the PA. To be more specific, the articles
considered several different performance-based (ie, objective) or
self-reported (ie, subjective) measures of HL that focused on
different constructs. The use of such diverse tools might be
expected to generate dissimilar results,***> but the association
between HL and PA seemed to be independent of the HL. construct
being measured, unlike the situation seen for disease prevention
behavior, such as vaccination acceptance.*°

Overall, the positive association between HL and PA found in
the majority of the studies reviewed can be explained by the fact that
individuals with a better-developed HL have skills and capabilities
that enable them to engage in various forms of personal health-
enhancing behavior,” such as regular PA. HL is not only about an
individual’s ability to obtain, process, and understand basic health
information and services, and to make appropriate health-related
decisions.!? It also induces individuals to exert a greater control over
their health and health-related decisions, with a practical fallout on
everyday life.*” This notion is specifically conceptualized by the 2
higher levels of HL identified by Nutbeam*’—interactive HL and
critical HL. Interactive HL refers to the development of personal
skills that enable individuals to improve their own ability, motivation
and self-confidence to act on advice received. Critical HL reflects the
cognitive and skill development outcomes oriented toward support-
ing effective social and political action, as well as individual action.*’
Individuals with an adequate interactive and critical HL are capable
of changing their personal lifestyle and adopting healthy habits.>47

As regards the possible moderating effect of HL on the
outcomes of health promotion interventions designed to improve
the population’s adherence to an active lifestyle, the one experi-
mental study*? reviewed was a RCT comparing intervention and
control groups in terms of minutes per week of MVPA. At 12
months, the intervention group reported significantly more MVPA
than the control group. HL did not significantly moderate the
efficacy of the intervention, however, whereas BMI had a signifi-
cant modifying effect on self-reported MVPA. This lack of any
moderating effect of HL suggests that the intervention was effec-
tive regardless of participants’ level of HL. In other words, such
health promotion interventions can prompt behavioral changes,
making individuals more physically active, whatever their HL.
This means that health promotion interventions to improve the
population’s knowledge of health-related topics could overcome
inequalities in the adoption of healthy lifestyles caused by differ-
ences in education and socioeconomic status. In particular, an
inadequate HL could negatively influence the personal motiva-
tion,*® problem-solving ability,*® self-efficacy,’® and/or aware-
ness®! needed to implement proper self-care behavior patterns.
Interventions based on an educational approach could thus mitigate
the influence of HL at baseline and make individuals aware of the
importance of their lifestyle to their health outcomes.

Overall, this study confirmed that HL is an important predictor
of an active lifestyle, consistently with other studies finding that
HL is one of the main predictors of the effectiveness of health
promotion and disease prevention programs.> This means that
public health would benefit from nurturing HL in the general
population. Since only one RCT was available for our review,
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further experimental studies are needed to support this evidence.
HL can be seen as the result of health education strategies that
enable the population to take more responsibility for their daily
health-related decisions and behavior,* so improving HL is a goal
of individual medicine and public health. If future research con-
firms these results, governments should incorporate the notion
and paradigm of HL in their policy-making, research programs,
and population health goals. A “health-literate society” can only
be achieved by taking a multidisciplinary and comprehensive
approach, targeting health services, the education sector, the
workplace, and community organizations.

Limitations

Our systematic review has several limitations. First, the studies
considered here used different tools to measure both HL and PA,
making the results difficult to compare and preventing any meta-
analysis. The use of standardized and validated measuring instru-
ments in future studies would facilitate comparisons between
international findings. Second, many of the samples considered
in our review were drawn from particular categories of the popu-
lation that might be seen as vulnerable (ie, older adults or ethnic
minorities) and may not be representative of the general population.
The characteristics of the target population could influence the level
of association between HL and PA, and further studies should try
to clarify the role of different sociodemographic characteristics
possibly mediating HL and health-related behavior, such as the
influence of age on the association between the 2 variables. We also
found only one publication concerning an intervention program
that enabled us to examine whether HL. mediated the efficacy of the
intervention. This study was performed in women with a specific
ethnic and cultural background, so more comprehensive studies are
needed to shed further light on these topics.

Conclusions

Most of the literature examined found that a higher HL was
associated with higher levels of PA. This means that it is important
to improve individuals’ HL so that they can make better-informed
decisions about their lifestyle and levels of PA. By doing so, they
can avoid diseases and disabilities associated with a sedentary
lifestyle, reducing the prevalence of many noncommunicable
chronic conditions.

In the only intervention study available, HL did not emerge as a
significant moderator of the outcome of interventions to improve
levels of PA, suggesting that such programs have the potential to
help reduce health inequalities in the population at large. More
studies will be needed to support this tentative conclusion, however.
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