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Abstract

Background Health literacy (HL) among higher education students is low, making them vulnerable about their
health. To reverse this trend, higher education institutions promote HL interventions with various topics and meth-
ods. A comprehensive understanding of HL interventions is essential to determine whether these interventions
meet the health information needs to improve health outcomes (health gains). The aim of this review was to identify
and synthesise evidence on the e cacy of HL interventions implemented in academic settings to improve health
outcomes.

Methods A systematic review was performed followed the PRISMA guidelines, protocol was registered in PROSPERO
(CRD42022369869). A search strategy was performed in the EBSCO Host Web platform, the time limit placed was:
01/01/2017 to 30/09/2022. Eligible studies were those published in peer-reviewed journals and involved higher edu-
cation students over the age of 18 as the subject of the intervention. Eligible interventions included any interventions
evaluated in a study with comparison group that included a pre-post measure of health outcomes, were conducted
in an academic setting. To methodology quality of included studies, it was used the Joanna Briggs Institute critical
appraisal tool. To synthesise results narrative and thematic synthesis was conducted.

Results A total of 9 articles were included in this review, identified health literacy interventions with an impact

on health outcomes. The total studies involved 2902 higher education students. All 9 studies were randomised
controlled trials. The synthesised evidence supports the e cacy of interventions that contributed to positive changes
in mental health, attitudes, norms, and self-e cacy of condom use, emotional, social, and psychological well being,
subjective sleep quality, sleep latency, and habitual sleep e ciency, physical activity, and self-reported servings

fried foods. HL interventions were educational or motivational and related to health promotion, disease prevention
or healthcare.

Conclusions HL interventions in higher education students can significantly improve health outcomes protect-

ing them from the negative e ects of threats for their health. The interventions designed with di erent strategies
are more e ective. HL interventions are associated with health benefits on health promotion, disease prevention
and healthcare. For the attendance of higher education to be a successful experience, continuity of HL interventions
developed in academic settings is necessary.
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Background

Since 1970 a concept of health literacy (Simonds, 1974)
has been the focus of attention in the field of public
health and healthcare [1]. Health literacy is considered
by the United Nations a valuable tool to improve com-
munities’ health status and achieve sustainable devel-
opment [2], has been recognised by the World Health
Organization as essential to achieving the Sustainable
Development Goals [3] and encompasses the personal
characteristics and social resources of individuals and
communities [4].

The European Health Literacy Project (HLS-EU)
includes both a public health perspective on health
literacy and an individual approach [1]. According to
Serensen et al. [1], it appears to be related to literacy
and includes the "knowledge, motivation and skills to
access, understand, evaluate and apply health informa-
tion" to make judgements and decisions in everyday life
about: (i) health care; (ii) disease prevention; and (iii)
health promotion to "maintain or improve quality of life
throughout life".

Nutbeam identified three dimensions of health literacy:
functional (the ability to read health information and
sometimes numeracy), interactive (literacy or cognitive
skills), and critical literacy (a more advanced set of skills
that, together with social skills, can be used to critically
analyse and use information to gain greater control over
life events and other situations) [5].

In interpreting the concepts of health literacy, we can
see that it is a complex phenomenon that involves indi-
viduals, families, communities, and systems [6]. Health
literacy depends not only on individual competence, but
also on the environment, resources and context in which
people live [7]. Organisational structures and the availa-
bility of resources influence health literacy (at the level of
knowledge and skills) and people’s ability to make health
decisions (for their own health and wellbeing and that of
those around them) [8].

Research has demonstrated that health literacy is a
modifiable determinant of health and healthcare service
utilisation [9, 10]. Health literacy is crucial for prevent-
ing noncommunicable diseases [11] and is independently
linked to poorer chronic disease management and less
effective drug use [12]. People with a low level of health
literacy are less responsive to traditional health education
methods and they make less use of preventive services,
such as immunisation or screening [13].

According to research, higher education students
exhibit lower levels of health literacy compared to other
students of the same age [14]. For instance, a study con-
ducted on Portuguese students found that 44% of them
had problematic or inadequate health literacy levels
[15]. University is a crucial transitional period for many
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students, as they move from adolescence to young adult-
hood and become more independent in making health-
related decisions [16]. This period is also important for
developing health literacy [17]. Students in higher educa-
tion are receptive to information, making it more likely
that healthy behaviours established during this phase of
life will continue [18].

Health literacy is one of the few social determinants of
health influenced by the individual or behavioural inter-
ventions to increase personal capabilities and be miti-
gated by reducing the situational demands experienced
by people in different settings [8, 9]. The evidence sug-
gests carrying out interventions that increase the health
literacy of higher education students [19]. However,
there are no systematic reviews that responded to this
gap. Thus, herein, we conducted a systematic literature
review to include studies that developed interventions
to promote health literacy among higher students and
measured health gains (effectiveness of health literacy
interventions), with attention to rigour, clarity, and qual-
ity of the process. The aim of this systematic review was
to identify and synthesise higher education students’
health gains, attributable to health literacy interventions
in the academic setting. Given the understudied and
specific scope of this study, the research question was
formulated as a starting point: “What health gains are
attributable to health literacy interventions implemented
in an academic setting among university students?”.

This systematic review provides evidence on the nature
and effectiveness of health literacy interventions imple-
mented in academic settings that may be useful for plan-
ning future interventions. Knowing the characteristics of
the interventions and the health outcomes they achieve
will help us design interventions that impact health out-
comes. Interventions to improve the health literacy in
higher education students help empower them to make
good health decisions.

Materials and methods

This systematic review was conducted in accordance with
the Declaration of Protocols Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) [20],
the methodological design of the Joanna Briggs Insti-
tute (JBI) [21] and the PICOD model (Patient/Problem,
Interventions, Comparison, Outcome, Design). It was
registered in the International Prospective Register of
Systematic Reviews (PROSPERO) under registration
number CRD42022369869.

Eligibility criteria

Eligible studies were those published in peer-reviewed
journals and involved higher education students over the
age of 18 as the subject of the intervention.
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Following the PICOD principles, the inclusion criteria
were: (1) Patient/Problem: studies including higher edu-
cation students, from the public or private sector, target-
ing health literacy interventions; (2) Interventions: health
literacy interventions carried out in an academic setting,
motivational, behavioural, psychoeducational or others;
(3) Context: Health literacy interventions in an academic
setting, health outcomes measured in the intervention
and control groups, and pre-post intervention outcomes;
(4) Outcomes: Health outcomes (primary and secondary)
and health gains as outcomes in health promotion, dis-
ease prevention, use of health services; (5) Study design:
qualitative, quantitative, and mixed primary studies,
randomised controlled trials, quasi-experimental, exper-
imental studies, comparison group studies. Studies pub-
lished in English, French, Spanish and Portuguese were
also included.

Exclusion criteria were: (1) studies with students out-
side higher education, public or private sector; (2) higher
education students’ health gains resulting from health
literacy interventions that have not been carried out in
an academic environment; (3) interventions delivered
during course attendance, not in an academic setting; (4)
secondary studies, integrative literature reviews, scoping
reviews, systematic literature reviews.

Search strategy

A search was carried out on the EBSCO Host Web plat-
form in the databases: Academic Search Complete, Busi-
ness Source Complete, CINAHL Plus with Full Text, ERIC,
Library, Information Science & Technology Abstracts,
MedicLatina, MEDLINE with Full Text, Psychology and
Behavioral Sciences Collection, Regional Business News,
SPORTDiscus with Full Text, Teacher Reference Center,
with the following descriptors in the “Medical Subjects
Heading (MeSH”) and with Boolean operators (AND
or NOT): Higher Education(=University), Universi-
ties, Students, Health Literacy, Health Education, Health
Knowledge, Health Promotion, Health Programs, Health
Services, Randomised Controlled Trial and Health. The
following combination of terms was performed: [(Higher
education OR Universities OR students) AND (Health
literacy OR Health Education OR Health Knowledge OR
Health) AND (Health Promotion OR Health programs
OR Health services OR Program) AND (RCT OR Ran-
domised Control Trials OR Randomised Controlled Tri-
als)]) AND TI randomised AND AB Universities NOT
TI Systematic Review. As limiters, we defined having full
text, the timeline 01/01/2017 to 30/09/2022, being stu-
dents aged 18 or over, and having as a linguistic limita-
tion the inclusion of articles in English, French, Spanish
and Portuguese. Manual searches were conducted in grey
literature databases, including Bielefeld Academic Search
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Engine, GreySource, and CORE, as well as in dissertation
databases. The primary search was conducted indepen-
dently by two researchers (J.R., B.R.).

Selection process

The study selection was made in two phases. The first
phase consisted of the selection of the title and abstract,
and the second phase was the selection of the remain-
ing articles based on the full text. The selection process
was independently applied by two researchers (J.R., B.R.),
manually, without resorting to any software or program.
The abstracts were systematically screened based on in-
and exclusion criteria (J.R., A.R.P.). When a study did not
meet the inclusion criteria, it was excluded, and the fol-
lowing study was screened. In articles whose titles and/
or abstracts raised doubts, the full text was read. The
researchers (J.R., B.R.) compared their selections blindly,
with later clarification of the differences using a third
researcher (A.R.P.).

From all the selected articles, the full text was obtained,
and after reading it, the list of compliance with the inclu-
sion and exclusion criteria, the adequacy of the key-
words, and answer to the research question were applied.
All studies were evaluated with the Template for Inter-
vention Description and Replication—TIDieR [22].

Methodological quality

The methodological quality of the selected studies was
evaluated, in order to minimise bias, using the Joanna
Briggs Institute critical appraisal tool [23].

Two investigators independently assessed the quality
of the articles (J.R., B.R.). Differences that arose in the
assessment of the methodological quality of the studies
were clarified by a third investigator (A.R.P.).

Data extraction and synthesis

The data were extracted using a table to systematically
identify the characteristics of the studies. The follow-
ing data were extracted: (i) authors, year; (ii) country of
study; (iii) title, participants; (iv) objective; (v) method-
ology; (vi) Interventions; (vii) description of the main
results/conclusions.

A thematic synthesis was carried out in the review of
the articles (J.R.,B.R.,E.S.,S.D.,A.R.P.). In the full read-
ing of the articles, relevant data were highlighted. After
a second reading, we tried to identify the answer to the
research question “line by line’, coding each answer
according to the “theme/idea/area” of the data obtained.
The synthesis process consisted of transposing the codes
between the studies. After the health gains were coded,
the correspondence between the selected text and the
codes was checked. Codes were generated that were
grouped to create themes/meaning units after descriptive
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themes were obtained. In the final phase, "generic"
themes were created with sub themes that included
descriptive themes and went beyond the primary studies
to answer the research question topic (some themes are
generic because they are broad themes).

Results
Of the 223 results obtained by reading the abstract and
title and subsequent application of the inclusion and
exclusion criteria, 182 articles were eliminated, and all
the remaining articles identified were retrieved. Of the 41
articles, were excluded: 26 duplicates, 4 did not contain
all the study criteria, and 2 did not have outcome vari-
ables of health gains. After this screening and analysis,
9 articles [24—32] were selected that will constitute the
body of analysis of the present study according to the
PRISMA diagram (Fig. 1).

All 9 studies were randomised controlled studies, one
published in 2017 [29], three in 2018 [25, 30, 31], one in
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2019 [32], one in 2020 [24] and three in 2021 [26-28].
All studies were published in English. They were carried
out in the following countries or regions: Germany [28],
Australia [32], France [27], Hong Kong [26], Israel [31],
United States of America [30], Macau [25], Pennsylva-
nia [29], and Sweden [24]. Three studies were distributed
among the European [24, 27, 28], three among the Asian
[25, 26, 31], one among the Oceanic [32], and two among
the American [29, 30] continents.

The studies involved 2902 among higher education stu-
dents, distributed 2693 in university education and 209 in
colleges. The smallest sample size is 22 students, and the
largest is 746. The mean age of the students was 24 years.
The number of participants in the intervention groups is
1641 students, and in the control groups it is 1261.

In the analysis of the studies, we sought to know the
health gains of higher education students after partici-
pating in health literacy interventions carried out in an
academic environment. The possibility of a meta-analysis

Identification of studies via databases and registers

Studies included in review (n = 9)

Fig. 1 PRISMA flow diagram
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was considered, but given the heterogeneity of the inter-
ventions, differences in the follow-up time, and the way
of measuring the results, we decided to abandon this
option. For data synthesis, we carried out a narrative syn-
thesis (narrative analysis/narrative synthesis). Thematic
synthesis was also done.

Studies were grouped by the research theme, and the
following were identified: (i) mental health [24, 25, 27,
32]; (ii) sexual health literacy [26]; (iii) use of electronic
mental health services [28]; (iv) physical activity [29, 30];
(v) reduction of anxiety in tests and related/associated
symptoms [31], and (vi) sleep quality [25]. The analysed
studies showed homogeneity in terms of objectives, most
of which evaluated the effectiveness of interventions
carried out in an academic environment on health out-
comes. Regarding data collection methods, the authors
applied electronic questionnaires to assess socio-demo-
graphic variables and outcomes through measurement
scales.

When analysing the methodological quality of the stud-
ies, we followed the cohort points defined by Coughlan
and Cronin which were 6 and 10 [33]. The authors
defined three levels of quality. Each quality level was
thus defined according to compliance with the evalu-
ation criteria: low quality (compliance with 0 to 5 crite-
ria), medium quality (compliance with 6 to 10 criteria),
and high quality (compliance with 11 to 13 criteria). All
studies met more than 70% of the criteria (JBI): one study
with 76,9% [25], one study with 84,6% [31], 4 studies with
92,3% [24, 26-28], and 3 studies with 100% [29, 30, 32].
All studies have methodological quality, and by apply-
ing the scale of Coughlan and Cronin, 8 [24, 26—32] out
of 9 studies were of high quality. It should be noted that
three studies [29, 30, 32] meet all methodological quality
assessment criteria, four studies [24, 26—28] meet 92.3%
of the criteria, one meets 84.61% [31], and one meets
76.92% [25]. The evaluation of the methodological quality
of the studies was carried out through the application of
the Joanna Briggs Institute appraisal criteria. The Table 1
shows the summary of the evaluation of the methodolog-
ical quality of the studies (JBI level of evidence for RCT).

Table 2 summarises the characteristics of the studies.

Types of intervention studies

Of the included studies, five developed programmes [24—
27, 32] and 4 evaluated the effectiveness of interventions
in improving outcomes [28-31].

The studies included interventions aimed at higher
education students based on the transmission of infor-
mation on a topic related to health and with the aim of
developing competences in the participants to under-
stand the information and adopt healthy behaviours that
protect health. The forms of information transmission
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aimed at simplifying and improving information materi-
als (use of simple language, simplified texts, illustrations,
videos, animated presentations, video clips, audio files,
pictograms, icons, memes, meaningful formats, person-
alised information, and the development of materials that
are easy to read and use). The programs and interven-
tions designed included prescriptive exercises or written
exercises, self-monitoring, and monitoring by a health
professional The interventions were carried out individu-
ally or in groups [24-32].

The duration of the various interventions was between
four [32] and sixteen weeks [32]. The health literacy inter-
ventions contents were based on the Health Belief Model
[26], theories and empirical evidence from the positive
psychological research field, cognitive behavioural tech-
niques [26], transactional theory of stress [26], theory
of planned behaviour [27, 28], technology acceptance
model [27], acceptance and commitment therapy [32],
continuum of conflict and control theory [26], behaviour
change theories [29], and social cognitive theory [29, 29].

Health literacy interventions for higher education stu-
dents were developed in various formats including web-
sites, leaflets, smartphone apps, written messages, and
person delivered [24-32]. Interventions provided edu-
cation, information (about online services or health top-
ics), empowerment (stress management, physical activity,
sexual disease prevention, and effective sleep), educa-
tion (about healthy eating or condom use), persuasion
(about healthy behaviours and lifestyles), and anxiety
relief (managing symptoms of anxiety, stress, and depres-
sion). Outcomes measured were increase in knowledge,
increase in confidence/patient activation, and change in
behaviour [24-32].

Themes of the health literacy interventions

The analytic themes identified in the programmes or inter-
ventions were mental health [24, 25, 27, 32], physical activ-
ity [29, 30], sexual health literacy [26], use of electronic
mental health services [28], sleep quality [25], and test anxi-
ety [31]. Mental health was the only theme, with the follow-
ing subthemes: (i) mental health promotion [24, 25, 27, 32],
and (ii) use of electronic mental health services [28]. For
the theme of physical activity, we identified the sub-theme
of promotion of physical activity [29, 30]. For the theme of
sexual health, we identified the sub-theme of prevention of
sexually transmitted diseases [26].

When we relate these themes and subthemes with
the theoretical model of Sgrensen et al. [1], a refer-
ence for the present analysis, for the health promotion
dimension, we identified four studies on mental health
promotion [24, 25, 27, 32] and two on physical activity
promotion [29, 30]. Regarding disease prevention, we
identified one study on reducing test anxiety and related
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symptoms [31] and one study on preventing sexually
transmitted diseases [26]. As for the topic of using ser-
vices, we identified one study on the use of electronic
mental health services [28].

E ectiveness of the health literacy interventions on health

gains

Effectiveness in health promotion

In assessing the effect of an intervention developed using
a mobile application on positive mental health and anxi-
ety and depression symptoms, it was found that expos-
ing students to an automated mobile application had a
positive mental health effect, and they had lower symp-
toms of depression and anxiety compared to participants
in the control group. They also observed a high level of
social, emotional, and psychological well being [24]. A
study for evaluating the effectiveness of a mental health
promotion intervention through acceptance and com-
mitment therapy, found a decrease in the level of stress,
improvement in well-being, self-compassion, life satisfac-
tion, and academic performance. It also verified positive
results in the processes of acceptance and commitment:
acceptance, cognitive fusion, educational values, valued
life, and awareness of the present moment [32].

Evaluating a low-intensity mHealth intervention opti-
mised with mindfulness, with a mobile application,
showed that participants exposed to low-intensity inter-
ventions significantly reduced the symptomatology of
depression and anxiety and improved subjective sleep
quality, sleep latency, and usual sleep efficiency [25].
Regarding stress control, a study evaluated a self-help
programme developed over the internet for stress man-
agement and found that there was an improvement in
the level of perceived stress, psychological distress, and
increased satisfaction with studies. They concluded that
some students do not seek these services in person but
participate online [27].

In a study evaluating the effectiveness of a health pro-
motion intervention to increase self-reported physical
activity in university students in sub-Saharan Africa,
interactive exercises, games, brainstorming, role-playing,
videos, and group discussions, led by pairs of co-facilita-
tors, using intervention manuals, found that participating
students increased levels of physical activity, increased
consumption of fruits and vegetables and even reduced
consumption of fried foods [29]. Aiming to promote
physical activity in university students, it was investi-
gated the effect of a wearable physical activity tracker
integrated into a physical activity instruction programme
on physical activity. The results demonstrated a null
effect between the use of the tracker and an increase in
physical activity [30].

Page 14 of 21

Effectiveness in disease prevention

Regarding disease prevention, we included two studies in
this analysis point: one on the prevention of anxiety and
related symptoms [31] and the other on the prevention of
sexually transmitted diseases [26].

The effect of using a breathing biofeedback device to
prevent "test anxiety" by assessing anxiety, depression,
and stress in university students found that use of the
device reduced anxiety, depression, and stress [31]. A
study aimed to describe the development and system-
atic evaluation of a web-based sexual health literacy
intervention called “Smart Girlfriend” for female Chi-
nese university students, concluded that the programme
did not significantly increased the consistency of con-
dom use compared to a single webpage of condom use
information; however, it did temporarily improved
knowledge, attitudes, norms, and self-efficacy regarding
condom use [26].

Effectiveness in health care services application

In the health service dimension, we identified only one
study with outcome associated with health service appli-
cation. The study aimed to explore how far different ways
of targeting information to students affect their attitudes
towards electronic mental health services for stress pre-
vention and therapy, and to identify potential determi-
nants of attitude change, indicated no meaningful impact
of information on attitudes and limited evidence for ben-
efits of tailored narrative messages [28].

Health gains sensitive to health literacy interventions

In the studies, we determined the health gains (positive
changes in health outcomes) of higher education stu-
dents after health literacy interventions.

Health literacy intervention characteristics and result-
ing health gains are shown in Table 3.

The health gains sensitive to health literacy interven-
tions were observed at mental health [24, 25, 27, 31, 32],
wellbeing [24, 31, 32], sleep quality, sleep latency and
habitual sleep efficiency [25], attitudes for preventative
electronic mental health services [28], knowledge, atti-
tudes, and self-efficacy for condom use [26], physical
activity [29], and healthy eating [29].

The health literacy intervention typology that had the
greatest impact on health gains was electronic interven-
tions that involved interaction (between peers or pro-
moters) with diverse methodology.

Providing information on condom use or the use of a
physical activity tracker did not prove effective for behav-
iour change [26]. Conversely, electronic health literacy
interventions had a positive effect on mental health,
depression, anxiety and stress symptoms, feelings of
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stress, psychological distress, and satisfaction with stud-
ies, and reduced symptoms of test anxiety in students
[24, 25, 27, 29, 31].

According with the main conclusions of the studies
there was evidence:

1. A mobile health intervention for mental health pro-
motion was estimated to be superior to usual care in
increasing positive mental health [24]

2. A low intensity mHealth enhanced mindfulness
intervention might be a useful intervention pro-
gramme [25]

3. An Interactive Web-Based Sexual Health Literacy
Program for Safe Sex Practice for Female Chinese
University Students did not significantly increase
the consistency of condom use compared to a single
webpage of condom use information; however, it did
temporarily improve knowledge, attitudes, norms,
and self-efficacy regarding condom use [26]

4. An Internet-based program to learn to manage stress
has the ability to reach a large number of students
due to its rather short format and accessibility. It has
already shown improvements in terms of the levels of
perceived stress, psychological distress, and satisfac-
tion with studies [27]

5. Testimonial source on attitudes towards e-mental
health interventions indicated no meaningful impact
of information on attitudes and limited evidence for
benefits of tailored narrative messages [28]

6. Health-Promotion Intervention may increase Physi-
cal Activity [29]

7. Promoting physical activity using a wearable activity
tracker have a null effect in physical activity [30]

8. Using biofeedback respiratory devices may reduce
students’ Test Anxiety symptoms [31]

9. A web-based Acceptance and Commitment Therapy
(ACT) program promotes mental health for univer-
sity students [32].

Discussion

This systematic review assessed the evidence on the effec-
tiveness of health literacy interventions in higher educa-
tion. We conducted a qualitative analysis with thematic
and narrative synthesis because there were not multiple
studies with similar outcome measures or similar inter-
ventions to conduct a quantitative data analysis (meta-
analysis or statistical pooling). Most studies focused on
assessing the efficacy of a given intervention on lifestyle
and its effects, particularly on mental health, physical
activity, mental health services, sleep quality, healthy
eating, and quality of life. To our knowledge, there are
no other systematic reviews on this topic with which to
compare the results. There are systematic reviews that
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have been conducted with adults, but not with university
students.

Unbhealthy behaviours are risk factors for noncommu-
nicable diseases such as cardiovascular diseases, cancer,
diabetes, and respiratory diseases [34]. Many risk factors
for these diseases such as obesity, tobacco consumption,
inadequate diet, stress, and physical inactivity are modifi-
able [34]. Interventions to promote healthy lifestyles can
be an opportunity to change behaviour [34]. With regard
to students in higher education health literacy activities
should be targeted at students of all courses, and univer-
sity resources should be used to provide health literacy
courses for students, in line with university course provi-
sion [14].

There were two intervention types: with peer or pro-
moter interaction in six studies [24, 25, 27, 29, 31, 32] and
without interaction with simple information transfer in
three studies [26, 28, 30]. Educational and motivational
interventions were used in all studies to modify or pro-
mote health outcomes [24-32]. Cognitive and behav-
ioural interventions using digital technology that allowed
appropriate interaction (between peers or promoters)
and feedback were most effective. In one study [30], there
was no evidence to support the use of a wearable activ-
ity tracker to promote physical activity. The interven-
tions in this study were the use of a small, lightweight
activity tracker (“Misfit Flash”), which can be worn with
a clasp or watch band, in combination with a Misfit
smartphone app and planned class activities based on the
Physical Activity Instruction Program standardised core
curriculum.

Regarding the use of technology in interventions, all
studies [24—32] used electronic devices such as computer
software, web page, electronic texting message, respira-
tory device, monitoring software, or smartphone apps.
Interventions using a single method that emphasised
the transmission of information by promoters did not
show changes in outcomes despite the use of the Inter-
net and devices [26, 28, 30]. Interventions using different
methods, with exercises, with peer monitoring, or with
feedback from promoters showed positive results in out-
comes [24, 25, 27, 29, 31, 32]. An effective public health
strategy includes the use of wearable devices as a psycho-
logical intervention for healthy lifestyles (more effective
for lifestyle changes) [35]. One study with 485 Portuguese
university students found that the most popular way for
students to access information was through the internet,
which was also associated with the lowest levels of health
literacy [36]. One of the reasons for this is the quality of
the information available on the Internet, which is often
inaccurate and difficult to understand [14].

A positive aspect of this review is that all studies were
randomised controlled trials with a comparison group,
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which is useful for comparing the effectiveness of inter-
ventions. Study design, measurement tools, and health
outcomes were not similar. We found the same instru-
ments to measure primary and secondary health out-
comes, for example Depression, Anxiety, and Stress
Scale (DASS) [25, 31, 32] and Perceived Stress Scale
(PSS) [27, 28], but the type of interventions was differ-
ent. It was difficult to relate the type of intervention to
health outcomes and health gains.

The quality of the studies was good, but the heteroge-
neity of the subjects and the design of the interventions
limit the generalizability of the results [24—32]. The stud-
ies were designed to improve outcomes such as knowl-
edge, motivation, and confidence, which contribute to
better health outcomes and health gains. Interventions
targeted interactive skills and others with interactive and
critical thinking skills, rather than just teaching infor-
mation to improve knowledge. Using the internet and
gamification approaches are options for delivering inter-
esting health literacy interventions to higher education
students, and social networks can also provide an easy
way to reach and connect students to peer-to-peer pro-
grammes [14]. The design of health literacy interventions
should take into account the different needs and char-
acteristics of subgroups of students in order to increase
their effectiveness [14].

Regarding health gains, the interventions in the studies
selected for this review resulted in several health gains.
A study aimed at improving users’ positive mental health
with a fully automated mHealth multicomponent pro-
gramme, based on theories and empirical findings from
the field of positive psychology research and developed
over a 10-week period, was found to be superior to usual
care in improving the positive mental health of university
students [24]. The intervention was also found to have
a protective effect on depressive and anxiety symptoms
[24]. A study evaluating a low-cost, scalable mindful-
ness intervention programme to improve mental health
and sleep quality among Chinese university students over
a seven-week period may be a useful intervention pro-
gramme in the university setting [25].

An interactive web-based sexual health literacy pro-
gramme for safer sex practices did not significantly
increase condom use consistency compared to a single
condom information webpage, but it did temporarily
improve knowledge, attitudes, norms and self-efficacy
regarding condom use [26]. As the internet is the pre-
ferred way to obtain health information even if it does
not lead to better health literacy or eHealth literacy, work
is needed to promote the quality of the information and
the ability of students to evaluate it [36].

An online stress management programme for univer-
sity students showed improvements in perceived stress,
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psychological distress, and satisfaction with studies [27].
Online interventions could specifically target students
who do not seek professional help [26]. An investigation
of the influence of different types of specific information
provided to students on their attitudes towards elec-
tronic mental health services (eMHS) for the prevention
and treatment of stress, and the identification of poten-
tial determinants of attitude change, found no significant
effect of information on attitudes and limited evidence of
the benefits of tailored narrative messages [27].

To assess the effectiveness of a health promotion inter-
vention in increasing self-reported physical activity
among university students in sub-Saharan Africa, a study
suggests that theory-based and contextually appropriate
interventions can increase physical activity and reduce
self-reported servings of fried foods [28]. Students will
be able to understand the risks associated with unhealthy
foods and how to avoid eating them in everyday life [37].
Using a wearable activity tracker in a credit-based physi-
cal activity instructional program (PAIP) to promote
physical activity (PA) among college students found null
effects of using the wearable activity tracker to promote
PA [30].

A study investigating simple self-help measures to
reduce test anxiety found that only participants who used
a biofeedback device experienced a significant reduc-
tion in test anxiety symptoms, as well as a reduction in
symptoms of depression and anxiety and an increase in
psychological well-being, a subscale of the Quality of Life
Questionnaire [31]. The use of biofeedback respiratory
devices can reduce symptoms of test anxiety in university
students [31].

In the area of mental health promotion, the results of a
study evaluating the effectiveness of a web-based Accept-
ance and Commitment Therapy (ACT) programme for
mental health promotion found the programme to be
important [32].

There were strengths in this review: (i) the evidence
base was generally recent (about half of the included
studies had been published since 2020) [24, 26, 28, 31],
(ii) all studies were randomised controlled trials (a group
for comparison was essential to the aim of this revision)
[24-32], (iii) there were diversity themes, and (iv) the
methodology quality of the studies. This review also had
limitations: (i) we desired more studies with comparison
groups for generalisation of the results, (ii) the details of
interventions like the theory or model were not identified
in all interventions, (iii) outcome measurements were
heterogeneous, we suggest an outcome like health liter-
acy level associated to health outcomes, and (iv) weren't
possible a statistical pool construction for meta-analysis.

The co-design of health literacy interventions it was
not explicit in some studies. We found interventions that
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used psychological theories, but we did not have enough
examples or enough information about the development
processes to determine if taking these approaches was
more likely to result in effective interventions. The results
of this review cannot readily be generalised, and its inter-
pretation should only be applied in the study context.
Health literacy is a developing field with very few inter-
ventions using clear theoretical frameworks. Closer links
between health literacy and behaviour change theories
and frameworks could result in higher quality and more
effective interventions [38].

Implications for research

In our synthesis we used quantitative studies with a com-
parison group. In future syntheses, we think it would be
beneficial to include studies of a different type. It would
also be interesting to explore interventions that translate
into health gains in contrasting populations (different
cultures, socioeconomically disadvantaged, and rural and
urban populations) [39].

Implications for practice

Knowing the characteristics of health literacy interven-
tions that have an impact on health outcomes among
higher education students allows for better planning
of interventions at the design level. With regard to the
implementation of interventions, we found that the
simple delivery of information is not significant for
behaviour change. We suggest that the development of
interventions should combine educational methods that
are useful for understanding and using health content.
Providing credible health content should be a concern so
that students have access to this information but are also
able to understand and use it. In our review, we found
that health literacy interventions should not be limited to
providing credible information but should also assess its
understanding and support its use.

Implications for policy
The results of this systematic review are also relevant for
policy makers. We found that health interventions deliv-
ered in an academic setting had an impact on health out-
comes. Our findings highlight the potential benefits of
health literacy interventions developed in academic set-
tings for higher education students. By promoting and
supporting health literacy interventions for their stu-
dents, higher education institutions are contributing to
a future of more empowered adults by preparing them
for health needs and increasing their capacity to promote
their health, prevent illness and access health care.

There is growing evidence that health literacy is about
enabling and empowering people to protect and care for
their health, and creating an enabling and supportive
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environment for evidence-based health decision-making.
In this context, health literacy is widely recognised as a
key component in addressing current complex public
health issues [40].

Conclusions

This systematic review contributes to increasing knowl-
edge on the efficacy of the health literacy interventions
on health outcomes, suggesting interventions for future
investigations. The results of this systematic review are a
reference for health literacy interventions at higher edu-
cation students, in the domains of health promotion, dis-
ease prevention or health care.

Health literacy interventions that combined interac-
tion, exercises, goals definition, technology use, moni-
toring and mentoring were more effective to health
outcomes than a simple information transmission. Future
studies should explore the effectiveness of the interven-
tions to health literacy level. For future we suggest similar
literature reviews like this one. Health literacy interven-
tions developed in academic settings delivered to higher
education students influence positive health outcomes.
Mental health is the theme more studied, and the health
gain was depression, anxiety, and stress management.
Health literacy interventions improved mental health;
decreased depression, anxiety and stress symptoms;
increased well-being (emotional, social and psychologi-
cal); increased physical activity; improved sleep quality;
improved knowledge, attitudes, norms and self-efficacy
regarding condom use; and decreased consumption of
fried foods.

Health literacy interventions in higher education stu-
dents can significantly improve health outcomes and
protect them from the negative effects of health threats.
Interventions designed with different strategies are more
effective. For higher education students’ attendance to
be a successful experience, continuity of health literacy
interventions developed in the academic setting is neces-
sary. Understanding the specifics of health literacy inter-
ventions and the health benefits they provide to higher
education students is important to the health planning
process and to the public health mission.

Abbreviations

HL Health Literacy

HP Health Promotion

DP Disease Prevention

HC  Health care

DOI  Digital Object Identifier

Y Yes
N No
U Unclear

HP Health Promotion
DP Disease Prevention
HC Health Care



Rosario et al. BMC Public Health (2024) 24.882

Acknowledgements
Not applicable.

Authors’ contributions

JR. Investigation, Study Selection, Data Extraction, Formal Analysis, Visualiza-
tion, Writing— Original Draft, Writing — Review & EditingJR, BR., and AR.P:
Assessment of methodological qualityJR., BR. E.S, S.D, and AR.P: Conceptu-
alization, Methodology, Formal Analysis, Writing - Review & Editing. All authors
reviewed and approved the final manuscript.

Funding
The present publication was funded by Fundagéo Ciéncia e Tecnologia, IP
national support through CHRC, UIDP/04923/2020.

Availability of data and materials

All data generated or analysed during this study are included in this published
article. This article is a secondary study — a systematic review of primary stud-
ies. The primary studies included in the systematic review are described in the
references [24-32). Other data generated in this study and data collection
templates are available from the corresponding author upon reasonable
request.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details

1Comprehensive Health Research Centre, University of Evora, Evora, Portugal.
2|nstitute for Advanced Studies and Research, University of Evora, Evora,
Portugal. *Polytechnic Institute of Beja, Beja, Portugal. “NOVA National School
of Public Health, Public Health Research Centre, CISP, NOVA University Lisbon,
Lisbon, Portugal. SNOVA National School of Public Health, Public Health
Research Centre, Comprehensive Health Research Center, CHRC, NOVA Univer-
sity Lisbon, Lisbon, Portugal.

Received: 28 May 2023 Accepted: 14 March 2024
Published online: 22 March 2024

References

1. Sgrensen 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/10.1186/1471-2458-12-80.

2. United Nations. Health literacy and sustainable development | United
Nations. Available from: https://www.un.org/en/chronicle/article/health-
literacy-and-sustainable-development. Accessed Feb 2023.

3. Kickbusch I, Pelikan J, Apfel F, Tsouros A. Health literacy the solid facts.
2013. Available online: https://apps.who.int/iris/bitstream/handle/10665/
128703/e96854.pdf. Accessed Nov 2022.

4. Oshorne R, Mr R, Batterham A, Beauchamp A, Belak C. Health literacy
toolkit. World Health Organization. Available from: https.//apps.who.
int/iris/bitstream/handle/10665/205244/B5148 pdf?sequence=1&isAll
owed=y. Accessed 28 Nov 2022.

5. Nutbeam D. Health literacy as a public health goal: a challenge for
contemporary health education and communication strategies into the
21st century. Health Promotion International. 2000;15(3):259-67. Avail-
able from: https://academic.oup.com/heapro/article/15/3/259/551108.
Accessed 28 Nov 2022.

6. Health literacy. National Institutes of Health (NIH). 2015 [updated 2022
Nov 28; cited 2023 May 19]. Available from: https.//www.nih.gov/insti

10.

11

12.

13.

14,

15.

16.

17.

18.

19.

20.

21

22.

23.

24,

25.

Page 20 of 21

tutes-nih/nih-o  ce-director/o ce-communications-public-liaison/clear-
communication/health-literacy.

Sgrensen K, Levin-Zamir D, Duong TV, Okan O, Brasil VV, Nutbeam D.
Building health literacy system capacity: a framework for health literate
systems. Health Promot Int. 2021;36(Supplement_1):i13-23. https://doi.
0rg/10.1093/heapro/daab153.

Nutbeam D, Muscat DM. Advancing health literacy interventions. Stud
Health Technol Inform. 2020;269:115-27. Available from: https://ebooks.
iospress.nl/publication/54533. Cited 2023 May 19.

Nutbeam D, Lloyd JE. Understanding and responding to health literacy as
a social determinant of health. Annu Rev Public Health. 2021;42(1):159—
73. https://doi.org/10.1146/annurev-publhealth-090419-102529.
Roediger A, Immonen-Charalambous K, Kujawa M, Sgrensen K. Nothing
about me without me: why an EU health literacy strategy embracing the
role of citizens and patients is needed. Arch Public Health. 2019;77(1):17.
https.//doi.org/10.1186/513690-019-0342-4.

Health literacy development for the prevention and control of noncom-
municable diseases: volume 1: overview. Geneva: World Health Organiza-
tion; 2022. Available from: https://www.who.int/publications/i/item/
9789240055339. Accessed 29 Nov 2022.

Persell SD, Karmali KN, Lee JY, Lazar D, Brown T, Friesema EM, et al.
Associations between health literacy and medication self-management
among community health center patients with uncontrolled hyperten-
sion. Patient Prefer Adherence. 2020;14:87-95. https://doi.org/10.2147/
PPA.S226619.

Kino S, Kawachi |. Can health literacy boost health services utilization in
the context of expanded access to health insurance? Health Educ Behav.
2020;47(1):134-42. https://doi.org/10.1177/1090198119875998.

Kihn L, Bachert P, Hildebrand C, Kunkel J, Reitermayer J, Wéasche H, et al.
Health literacy among university students: a systematic review of cross-
sectional studies. Front Public Health. 2021;9:680999. https://doi.org/10.
3389/fpubh.2021.680999.

Pedro AR, Rosério R, Monteiro |, Cerqueira M, Roque S, Assuncéo V, et al.
Health literacy in higher education students: findings from a Portuguese
study. Eur J Public Health. 2022;32(Supplement_3). https://doi.org/10.
1093/eurpub/ckac130.140.

Storey A, Hanna L, Missen K, Hakman N, Osborne RH, Beauchamp A. The
association between health literacy and self-rated health amongst Aus-
tralian university students. J Health Commun. 2020;25(4):333-43. https://
doi.org/10.1080/10810730.2020.1761913.

Wang W, Hou Y, Hu N, Zhang D, Tao J, Man Y, et al. A cross-sectional study
on health-related knowledge and its predictors among Chinese voca-
tional college students. BMJ Open. 2014;4(10):e005182. https://doi.org/
10.1136/bmjopen-2014-005182.

Bhandari PM, Thapa K, Dhakal S, Bhochhibhoya S, Deuja R, Acharya P, et al.
Breast cancer literacy among higher secondary students: results from

a cross-sectional study in Western Nepal. BMC Cancer. 2016;16(1):119.
https.//doi.org/10.1186/512885-016-2166-8.

Bhusal S, Paudel R, Gaihre M, Paudel K, Adhikari TB, Pradhan PMS. Health
literacy and associated factors among undergraduates: a university-
based cross-sectional study in Nepal. PLOS Glob Public Health.
2021;1(11):e0000016. https://doi.org/10.1371/journal.pgph.0000016.
Page MJ, McKenzie JE, Bossuyt PM, Boutron |, Hofmann TC, Mulrow CD,
et al. The PRISMA 2020 statement: an updated guideline for reporting
systematic reviews. BMJ. 2021;372:1-9. https://doi.org/10.1136/bm;j.n71.
JBI. Critical appraisal tools 2021. Available from: https://jbi.global/critical-
appraisal-tools. Cited 2023 May 19.

Ho mannTC, Glasziou PP, Boutron |, Milne R, Perera R, Moher D, et al.
Better reporting of interventions: template for intervention description
and replication (TIDieR) checklist and guide. BMJ. 2014;348.91687-g1687.
https://doi.org/10.1136/bmj.g1687.

Barker TH, Stone JC, Sears K, Klugar M, Tufanaru C, Leonardi-Bee J, et al.
The revised JBI critical appraisal tool for the assessment of risk of bias for
randomized controlled trials. JBI Evid Synth. 2023;21(3):494-506. https.//
doi.org/10.11124/JBIES-22-00430.

Bendtsen M, Missener U, Linderoth C, Thomas K. A mobile health
intervention for mental health promotion among university students:
randomized controlled trial. IMIR MHealth UHealth. 2020;8(3).e17208.
https://doi.org/10.2196/17208.

Hall BJ, Xiong P, Guo X, Sou EKL, Chou Ul, Shen Z. An evaluation of a

low intensity mHealth enhanced mindfulness intervention for Chinese


https://doi.org/10.1186/1471-2458-12-80
https://doi.org/10.1186/1471-2458-12-80
https://www.un.org/en/chronicle/article/health-literacy-and-sustainable-development
https://www.un.org/en/chronicle/article/health-literacy-and-sustainable-development
https://apps.who.int/iris/bitstream/handle/10665/128703/e96854.pdf
https://apps.who.int/iris/bitstream/handle/10665/128703/e96854.pdf
https://apps.who.int/iris/bitstream/handle/10665/205244/B5148.pdf?sequence=1&isAllowed=y
https://apps.who.int/iris/bitstream/handle/10665/205244/B5148.pdf?sequence=1&isAllowed=y
https://apps.who.int/iris/bitstream/handle/10665/205244/B5148.pdf?sequence=1&isAllowed=y
https://academic.oup.com/heapro/article/15/3/259/551108
https://www.nih.gov/institutes-nih/nih-office-director/office-communications-public-liaison/clear-communication/health-literacy
https://www.nih.gov/institutes-nih/nih-office-director/office-communications-public-liaison/clear-communication/health-literacy
https://www.nih.gov/institutes-nih/nih-office-director/office-communications-public-liaison/clear-communication/health-literacy
https://doi.org/10.1093/heapro/daab153
https://doi.org/10.1093/heapro/daab153
https://ebooks.iospress.nl/publication/54533
https://ebooks.iospress.nl/publication/54533
https://doi.org/10.1146/annurev-publhealth-090419-102529
https://doi.org/10.1186/s13690-019-0342-4
https://www.who.int/publications/i/item/9789240055339
https://www.who.int/publications/i/item/9789240055339
https://doi.org/10.2147/PPA.S226619
https://doi.org/10.2147/PPA.S226619
https://doi.org/10.1177/1090198119875998
https://doi.org/10.3389/fpubh.2021.680999
https://doi.org/10.3389/fpubh.2021.680999
https://doi.org/10.1093/eurpub/ckac130.140
https://doi.org/10.1093/eurpub/ckac130.140
https://doi.org/10.1080/10810730.2020.1761913
https://doi.org/10.1080/10810730.2020.1761913
https://doi.org/10.1136/bmjopen-2014-005182
https://doi.org/10.1136/bmjopen-2014-005182
https://doi.org/10.1186/s12885-016-2166-8
https://doi.org/10.1371/journal.pgph.0000016
https://doi.org/10.1136/bmj.n71
https://jbi.global/critical-appraisal-tools
https://jbi.global/critical-appraisal-tools
https://doi.org/10.1136/bmj.g1687
https://doi.org/10.11124/JBIES-22-00430
https://doi.org/10.11124/JBIES-22-00430
https://doi.org/10.2196/17208

Rosario et al. BMC Public Health (2024) 24.882

26.

27.

28.

29.

30.

3L

32.

33

34.

35.

36.

37.

38.

39.

40.

university students: a randomized controlled trial. Psychiatry Res.
2018;270:394-403. https://doi.org/10.1016/j.psychres.2018.09.060.

Wong JY-H, Zhang W, Wu Y, Choi EPH, Lo HHM, Wong W, et al. An interac-
tive web-based sexual health literacy program for safe sex practice for
female Chinese university students: Multicenter randomized controlled
trial. ] Med Internet Res. 2021;23(3):e22564. https.//doi.org/10.2196/
22564.

Saleh D, Camart N, Sbeira F, Romo L. Can we learn to manage stress? A
randomized controlled trial carried out on university students. PLoS One.
2018;13(9):0200997. https://doi.org/10.1371/journal.pone.0200997.
Apolinério-Hagen J, Harrer M, Dederichs M, Fritsche L, Wopperer J, Wals F,
et al. Exploring the influence of testimonial source on attitudes towards
e-mental health interventions among university students: four-group
randomized controlled trial. PLoS One. 2021;16(5):€0252012. https.//doi.
0rg/10.1371/journal.pone.0252012.

Heeren GA, Jemmott JB 3rd, Marange CS, RumosaGwaze A, Batidzirai JM,
Ngwane Z, et al. Health-promotion intervention increases self-reported
physical activity in Sub-Saharan African university students: a randomized
controlled pilot study. Behav Med. 2018;44(4):297-305. https://doi.org/10.
1080/08964289.2017.1350134.

KimY, Lumpkin A, Lochbaum M, Stegemeier S, Kitten K. Promoting physi-
cal activity using a wearable activity tracker in college students: a cluster
randomized controlled trial. J Sports Sci. 2018;36(16):1889-96. https://doi.
0rg/10.1080/02640414.2018.1423886.

Rosenberg A, Hamiel D. Reducing test anxiety and related symptoms
using a biofeedback respiratory practice device: a randomized control
trial. Appl Psychophysiol Biofeedback. 2021;46(1):69-82. https://doi.org/
10.1007/510484-020-09494-9.

Viskovich S, Pakenham KI. Randomized controlled trial of a web-based
Acceptance and Commitment Therapy (ACT) program to promote men-
tal health in university students. J Clin Psychol. 2020;76(6):.929-51. https.//
doi.org/10.1002/jclp.22848.

Lee C. Doing a literature review in nursing, health and social care (second
edition) Coughlan Michael and Cronin Patricia doing a literature review
in nursing, health and social care (second edition) 184pp £19.99 sage
publishing 9781412962049 1412962048 [formula: See text]. Nurse Res.
2017;24(4):8. https://doi.org/10.7748/nr.24.4.8.53.

George ES, El Masri A, Kwasnicka D, Romeo A, Cavallin S, Bennie A, et al.

E ectiveness of adult health promotion interventions delivered through
professional sport: Systematic review and meta-analysis. Sports Med.
2022;52(11):2637-55. https://doi.org/10.1007/s40279-022-01705-z.

Yen H-Y. Smart wearable devices as a psychological intervention for
healthy lifestyle and quality of life: a randomized controlled trial. Qual Life
Res. 2021;30(3):791-802. https://doi.org/10.1007/511136-020-02680-6.
Santos P, Sa L, Couto L, Hespanhol AP. Sources of information in health
education: a cross-sectional study in Portuguese university students.
Australasian Med J. 2018;11(6). https://doi.org/10.21767/am|.2018.3435.
Yang SC, Luo YF, Chiang C-H. Electronic health literacy and dietary behav-
iors in Taiwanese college students: cross-sectional study. J Med Internet
Res. 2019;21(11):e13140. https://doi.org/10.2196/13140.

Walters R, Leslie SJ, Polson R, Cusack T, Gorely T. Establishing the e cacy
of interventions to improve health literacy and health behaviours: a
systematic review. BMC Public Health. 2020;20(1):1040. https://doi.org/10.
1186/512889-020-08991-0.

Santos EMCP, Canhestro AMGDS, Rosério JMOA, Fonseca CJV, Pinho

LMG, Arco HMSLR. E  cacy of health promotion interventions aimed to
improve health gains in middle-aged adults—a systematic review. Geriat-
rics (Basel). 2023;8(3):50. https://doi.org/10.3390/geriatrics8030050.

Dias S. Health literacy promotion in complex systems: a paramount para-
digm when “one-size-fits-all”is not enough. Port J Publ Health. 2023;1-3.
https://doi.org/10.1159/000527722.

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

Page 21 of 21


https://doi.org/10.1016/j.psychres.2018.09.060
https://doi.org/10.2196/22564
https://doi.org/10.2196/22564
https://doi.org/10.1371/journal.pone.0200997
https://doi.org/10.1371/journal.pone.0252012
https://doi.org/10.1371/journal.pone.0252012
https://doi.org/10.1080/08964289.2017.1350134
https://doi.org/10.1080/08964289.2017.1350134
https://doi.org/10.1080/02640414.2018.1423886
https://doi.org/10.1080/02640414.2018.1423886
https://doi.org/10.1007/s10484-020-09494-9
https://doi.org/10.1007/s10484-020-09494-9
https://doi.org/10.1002/jclp.22848
https://doi.org/10.1002/jclp.22848
https://doi.org/10.7748/nr.24.4.8.s3
https://doi.org/10.1007/s40279-022-01705-z
https://doi.org/10.1007/s11136-020-02680-6
https://doi.org/10.21767/amj.2018.3435
https://doi.org/10.2196/13140
https://doi.org/10.1186/s12889-020-08991-0
https://doi.org/10.1186/s12889-020-08991-0
https://doi.org/10.3390/geriatrics8030050
https://doi.org/10.1159/000527722

