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Abstract
Background: Tailoring is an important strategy to improve uptake and efficacy of medical information and guidance provided
through eHealth interventions. Given the rapid expansion of eHealth, understanding the design rationale of such tailored
interventions is vital for further development of and research into eHealth interventions aimed at improving health and healthy
behavior.
Objective: This systematic review examines the use of health literacy concepts through tailoring strategies in digital health
interventions (eHealth) aimed at improving health and how these elements inform the overall design rationale.
Methods: A systematic search of PubMed, PsycINFO, Web of Science, and ACM databases yielded 31 eligible randomized
trials that focused on adult health improvement through eHealth interventions. Eligible studies compared tailored versus
nontailored eHealth interventions for adults, excluding non-English papers and those addressing solely readability or targeting
populations with accessibility barriers. Data extraction focused on study characteristics, health literacy components, tailoring
methods, and design rationales, with study quality evaluated using Quality Assessment for Diverse Studies (QuADS) by
independent reviewers.
Results: Most interventions applied both cognitive and social health literacy concepts and predominantly used content
matching as a tailoring strategy. Of all studies using content matching, most used one or more supporting theories as well as
end-user data to inform the content matching. While choices for individual intervention components were mostly explicated,
detailed descriptions of the design process were scarce, with only a few studies articulating an underlying narrative that
integrated the most important chosen components.
Conclusions: While tailored eHealth interventions demonstrate promise in enhancing health literacy and the trial design of the
interventions overall was of good quality, inconsistent documentation of design rationales impedes replicability and broader
application of the used eHealth concepts. This calls for more detailed reporting on the design choices of the intervention in
efficacy studies, so that reported outcomes can be easier connected to choices made in the design of the eHealth intervention.
Trial Registration: PROSPERO 225731; https://www.crd.york.ac.uk/PROSPERO/view/CRD42023225731
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Introduction
In recent years, the design, development, and implementation
of digital health interventions, or eHealth interventions, has
transformed the landscape of health care and health care
delivery [1]. Through these interventions, a wide range of
technologies, including mobile apps, portal websites, serious
games, and wearables, have been conceived, tested, and
implemented in various health care settings. These technolo-
gies have shown great promise to enhance accessibility [2]
and usability of various health care concepts and services [3].
However, despite the potential benefits of eHealth interven-
tions in improving health outcomes, their impact is not
equally distributed. Many end users encounter difficulties in
comprehending and using the information provided by these
interventions, leading to underperformance compared with
their anticipated potential [4].

One of the most important mechanisms associated with
health outcomes is health literacy [5]. Health literacy has been
defined as people’s knowledge, motivation, and competencies
to access, understand, appraise, and apply health informa-
tion in order to make judgments and take decisions in
everyday life concerning health care, disease prevention, and
health promotion [6]. Initially, health literacy was defined
as a mainly cognitive skill focused on information process-
ing, including understanding, reading, and knowledge of
health information. Recent perspectives have adopted a more
comprehensive approach to the concept by including the
significance of social skills and executive capacities, such
as goal-setting, taking action, confidence, motivation, beliefs,
and role expectations [7,8]. Most likely, health literacy in its
broadest sense impacts the use and effectiveness of eHealth
interventions.

One strategy to increase the impact of eHealth interven-
tions is to tailor these interventions toward the specific needs
and capacity of the end-user, ensuring that desired knowl-
edge and behavior cues are transferred in the most suitable
manner. Tailoring refers to the optimization of communica-
tion and functionality based on assessable characteristics
unique to that individual. Choosing tailoring tactics, guided
by theoretical and empirical evidence, can lead to better
understanding and uptake of information and subsequently
increased efficacy of the intervention [9].

Regarding health literacy, especially the strategy of
content matching, seems important. Named “the crux” of
tailoring [10], content matching attempts to direct messages
to individuals’ status on key theoretical determinants (such
as knowledge, outcome expectations, normative beliefs,
efficacy, or skills) of the behavior of interest [9]. Ideally,
these assessable determinants are established by an evalua-
tive framework, supported by the use of specific supporting
theories such as the Transtheoretical Model or the Social
Cognitive Theory [10].

Indeed, tailoring for health literacy could follow 2 main
conceptual approaches. The first one involves optimizing
communication and functionality, focusing on the cognitive
capacity of an end-user: in short, an end-user needs to
understand and become susceptible to the provided health-
related information to act accordingly [9]. The second
involves focusing on the social capacity of an end-user. The
end-user is advised or encouraged to show certain health-rela-
ted behaviors [11]. Of course, these 2 approaches are not
mutually exclusive and may both be present in an eHealth
intervention at the same time, ideally both supporting the
same targeted behavior.

The question is how these tailoring strategies, especially
content matching, can help to translate the cognitive and
social health literacy concepts into a usable and assessable
eHealth intervention that meets the desired outcomes. This
can be done by establishing the design rationale of the
intervention: a representation of the reasoning behind the
design of that intervention [12]. It explains choices such as
type of technology, content, and usability from an underlying
story of the concept that ties together the different elements of
the solution into one coherent argument for the solution as a
whole [13].

Unfortunately, there is a lack of an overview of how
health literacy concepts and how tailoring strategies are used
in eHealth interventions, including how health literacy and
tailoring are combined. Several reviews have shown that
tailored interventions are important for increasing health
literacy itself [4,14,15]. However, they did not clarify how
social and cognitive health literacy specifically contributed to
the tailoring process. Moreover, they did not describe in what
way the forthcoming tailoring strategies added to the design
rationale of the intervention [4].

Therefore, in this study, we aim:
1. To provide a structured overview of the use of cognitive

and social health literacy concepts in tailored eHealth
interventions that aim to improve health.

2. To provide a structured overview of tailoring strategies
used in eHealth interventions that aim to improve
health.

3. To explore how these cognitive and social health
literacy concepts and tailoring strategies contributed to
the design rationale of eHealth interventions.

Methods
Overview
This systematic review was executed and reported accord-
ing to PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses) criteria for systematic reviews
[16]. The review was registered with PROSPERO (Interna-
tional Prospective Register of Systematic Reviews; 225731).
The review has been slightly altered after registration in
PROSPERO in terms of focus and scope. While the original
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goal also included studying eHealth intervention efficacy and
health literacy-related outcomes, the selected studies varied
too much in terms of setup, execution, dosage, and population
to draw useful overarching conclusions. Instead, we decided
to focus on the design rationales of the eHealth interventions.

Search Strategy
Studies were identified by searching PubMed (MEDLINE),
PsycINFO, Web of Science, and Association for Comput-
ing Machinery (ACM) for publications before June 2021.
The search strategy was based on previous health liter-
acy reviews [4,17]. For all databases, search strings were
compiled using 3 main concepts: eHealth, Health Literacy,
and Tailoring. For the string “eHealth”, variations of the
term eHealth as well as alternative descriptions for digital
health interventions (ie, mobile health [mHealth], internet
intervention, and online intervention) were used. For the
search string “Health Literacy”, both cognitive (knowledge,
competence, and health literacy) and social (patient activa-
tion and motivation) health-related terms were used, based
on the search strategy from the European Health Literacy
Survey (HLS-EU) consortium [4]. For the string “Tailoring”,
the search strategy of an earlier review was adapted [17],
which included terms such as “tailoring”, “personalization.”
The 3 resulting search strings were combined using the
Boolean operator “AND”. The queries were then adjusted and
optimized for any of the databases. The complete strategy per
database can be found in Table S1 in Multimedia Appendix 1.
Eligibility Criteria
When selecting relevant literature, we included (1) trials
with at least one control group; (2) eHealth studies aimed
at improving health, such as studies on patient education,
decision support, risk assessment, health behavior change,
treatment, or self-management of physical and psychologi-
cal illnesses; (3) studies focused on adults; (4) studies that
measured health literacy (cognitive, social); (5) studies that
compared a tailored eHealth intervention with a nontailored
intervention. We excluded all studies that (1) were not written
in English; (2) targeted populations lacking basic accessibil-
ity requirements (functionally illiterate, deaf, or blind); (3)
focused on cultural tailoring; (4) were only focusing on
wording and readability of written content; (5) had active
human involvement in the intervention, other than the patient
himself; (6) only compared differences in medium type (eg.
printed media compared with online media).
Study Selection
After extraction from the databases, all identified studies
were uploaded to Covidence Systematic Review software
(Veritas Health Innovation Ltd) for screening and removal
of duplicates. First, titles and abstracts of uploaded studies
were independently screened by 2 reviewers for the eligibility
criteria (JH and CE). Any disagreements on the title and

abstract screening were negotiated by accessing the full text
to determine its appropriateness. In the second stage, full-text
papers were further screened for the eligibility criteria.
Any disagreements in all previous steps were extensively
discussed and resolved by the reviewers (JH, CE) or, when
they were unable to agree, by a third reviewer (JR, DK).
Data Extraction
All data were extracted independently by 2 reviewers (JH, CE
for tailoring questions; JH, DK for design rationale questions,
Quality Assessment for Diverse Studies [QuADS] by JH and
CE).
General Characteristics
We extracted the first author, year of publication, country of
origin, titles, and targeted illness or targeted behavior.

Health Literacy Concepts
When extracting information on health literacy, we focused
on descriptions of both cognitive as well as social approaches
to health literacy concepts in the intervention and extracted
the reported details on these concepts.

Tailoring Strategies
Tailoring strategy types were categorized into Personaliza-
tion, Feedback, and Content Matching, plus their correspond-
ing subsets [10]. We also extracted information on the
theoretical framework for content matching in the form of
reported supporting theories and whether personal data of
end-users was used for content matching.

Design Rationale
To establish the design rationale of the intervention, we
looked at the intervention itself, its intended goals, its
components, the design process, and the reasoning behind the
choices made in that process.

We therefore categorized (1) the medium (website, app,
email, or message service), (2) the hardware (desktop, mobile
app, wearable, or tablet), (3) the components (eLearning,
Game or Game mechanics, Diary logging, or Questionnaires).
We further extracted (4) hypotheses concerning envisioned or
desired workings of the intervention connected to its intended
goals; (5) information on the design process (if any such
process was reported and whether a design method was
used); and (6) the reasoning related to the choices for the
health literacy, tailoring, and design characteristics of the
intervention. We used a classification of 3 types of reason-
ing: pragmatic (based on ease of accessibility or availability),
theoretical (based on relevant scientific evidence in other
contexts) and contextual (based on evidence from the end
user’s context) and (7) whether an underlying story was
provided which ties together the different elements of the
solution.
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Quality and Bias Assessment
We only included randomized controlled trials, and while
this strategy was initially intended to study efficacy, we did
choose to include the study quality review. Quality and bias
assessment was based on the criteria of QuADS [18] by 2
independent reviewers using Covidence. Any disagreements
were resolved by discussion between the reviewers (JH and
CE) or, when they were unable to agree, by a third reviewer
(JR).

Results
Search Results
The search yielded 12,815 results (Pubmed: 3308; Psychinfo
1916; Web of Science 3188, ACM 4403). EndNote was used
to discard duplicates for all databases, after which 10,843
references were imported into Covidence. Using Covidence,
a further 592 duplicates were removed before screening.
Eventually, the screening resulted in 31 studies that were
eligible for data extraction and analysis (Figure 1).

Figure 1. Preferred Reporting Items for Systematic Reviews and Meta-Analyses flow chart.

General Characteristics
Of the 31 selected papers [19-49], 16 studies were from
the United States [20,22,23,26-30,33,36,37,41-45], 4 from

the Netherlands [25,31,39,40], 3 from Canada [21,24,32], 3
from Australia [19,47,49], and 1 each from New Zealand
[38], Germany [34], Switzerland [34], and Hong Kong [48]; 1
study used an international sample [35].
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Only 2 papers were published before 2010 [23,37].
Between 2010 and 2015, 11 papers were published
[19,26,28,30,36,38,39,41,45-47], with 4 papers in 2015 alone
[36,38,46,47]. Between 2016 and 2020, 17 papers were
published [20-22,24,25,27,29,31-35,40,42-44,49], with 9 in
2020 alone [22,24,27,29,31,32,40,42,43]. For 2021, 1 paper
was included [48], but this may be partly due to the extraction
date.

Most of the interventions addressed a single clinical or
behavioral topic, 1 addressed 2 topics [46], and 1 addressed 4
topics simultaneously [44].

Of the screened interventions, 52% (16) were targeted at
specific illnesses, complaints, or symptoms, such as cancer
(5) [19,27,33,45,47], diabetes (4) [22,34,43,46], cardiovas-
cular diseases (4) [29,31,37,38], back pain (3) [28,36,46],
menopausal symptoms (1) [23], and migraine (1) [26].

The remaining interventions (15) were focused on
behavioral, preventative, or informative health-related
activities such as food intake (3) [20,24,44], smoking
(3) [25,44,49], physical activity (2) [40,44], STIs and
prevention (2) [39,48], weight management (1) [44], or
other preventative care (4) [30,35,41,48]. Two interventions

informed end users on specific medical procedures, such
as medicine adherence (1) [21], breast reconstruction (1)
[42], and one intervention focused on coping strategies for
domestic violence [32] (Table S1 in Multimedia Appendix 2).
Health Literacy Concepts
A total of 18 studies [19,23-33,36,39,42,43,45,48] described
interventions that used both cognitive and social aspects of
Health Literacy concepts. 6 studies [20,35,41,44,46,47] only
contain interventions that take a cognitive approach to Health
Literacy, while 7 studies [21,22,34,37,38,40,49] only aim to
convey one or more social components of health literacy.
Some of the health literacy concepts are used to explicitly
convey knowledge or awareness on a certain health-related
topic with very little or no behavioral cues [19,20], while
others use a more practical approach and focus on the
social component of health literacy by helping end users
develop new behavioral patterns [21,22]. Interestingly, while
all included interventions make use of health literacy related
concepts, only a very few studies explicitly mention health
literacy or a derivative such as food literacy [50], as a concept
used to inform the design of the intervention (Table 1).

Table 1. Tailoring strategies and health literacy concepts.

Author
Tailoring strategy
types

Supporting theory or
theories

Personal data
used for
content
matching HLa cognitive HLa social

Barnabei et al
[23]

Content Matching,
Feedback (Descriptive)

None reported Yes Explanation of Hormone
therapy

Customized questions to ask the provider
about HTc

Bomfim et al
[24]

Content matching,
personalization
(identification, raising
expectation,
contextualization),
feedback (descriptive,
comparative, evaluative)

Self-Affirmation Theory, Self-
Determination Theory, and Food
Literacy Theory

Yes Develop the knowledge and
awareness of nutrition and
food

“Make informed food decisions when
grocery shopping.”

Bommele et
al [25]

Content matching,
personalization
(identification) feedback
(descriptive, evaluative,
comparative)

Self-Affirmation Theory and Self-
Efficacy Theory

Yes Emphasized the cons of
smoking and the pros of
quitting

Increase receptivity to antismoking
information

Boyd et al
[29]

Content matching,
personalization
(contextualization)

None reported Yes Patient narratives about the
importance of DAPT

Helping the patient plan and overcome the
common barriers to medication adherence

Bromberg et
al [26]

Content matching, feedback
(evaluative, comparative),
personalization
(identification,
contextualization)

Cognitive Behavior Therapy Yes Migraine-specific knowledge,
medication safety

Migraine self-management skills, emotional
coping, communication skills

Burgermaster
et al [20]

Content matching, feedback
(descriptive, evaluative,
comparative)

Health Literacy, Nutrition
Literacy, and Social Cognitive
Theory

No Vicarious learning about
caloric contents of food

None reported

Carter-Harris
et al [27]

Content matching,
personalization
(contextualization)

Conceptual Model on Lung
Cancer Screening Participation:
Health Belief Model Precaution
Adoption Process Model

Yes Lung health knowledge,
knowledge of risk factors for
lung cancer, knowledge of
option of lung cancer
screening; knowledge of risks
and benefits of lung cancer
screening

Tailored summary that individuals can use
to guide a discussion with their clinician

Chiauzzi et al
[28]

Content matching,
personalization
(contextualization),
feedback

Cognitive Behavior Therapy Yes Motivational enhancement Collaborative decision making with health
professionals 2) CBT to improve self-
efficacy, manage thoughts and mood, set
clinical goals, work on problem-solving life
situations, and prevent pain relapses; 3.
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Author
Tailoring strategy
types

Supporting theory or
theories

Personal data
used for
content
matching HLa cognitive HLa social

wellness activities to enhance good sleep,
nutrition, stress management, and exercise
practices.

Côté et al
[21]

Content matching, feedback
(comparative),
personalization
(identification)

Social Learning Theory, Behavior
Change techniques

No None reported Reinforcing self-management skills
required for medication intake. The sessions
aimed to help users incorporate the
therapeutic regimen in their daily routine,
cope with medication side effects, handle
situations or circumstances that could
interfere with medication intake, interact
with health care professionals, and mobilize
social support. The learning objectives
included strengthening various capacities
such as self-motivation and self-monitoring

Dingle and
Carter [49]

Content matching, feedback
(comparative)

Elaborated Intrusion Theory of
Desire for Smoking

No None reported Psychoeducation about smoking and its
triggers, particularly emotional states and
cravings Learning how to use music to
mediate negative affective triggers that may
lead to smoking behavior

Drieling et al
[30]

Content matching,
personalization
(contextualization)

SMCR communication model,
Social Cognitive Theory,
Transtheoretical Model

Yes Education on risk factors,
knowledge, and attitudes
concerning osteoporosis

Tutorials for healthy behavior concerning
osteoporosis

Engelen et al
[31]

Content matching,
personalization, feedback

I-change Model Yes Knowledge, awareness,
Intention, Attitude, Self-
Efficacy CVD, Coping CVD,
Boundaries in daily life CVD,
Lifestyle CVD, Healthy
nutrition CVD, Physical
Activity CVD, Interaction
with Health Professionals

Habits, skills, Norm, Intention, Attitude,
Self-Efficacy CVD: Coping CVD:
Boundaries in daily life CVD: Lifestyle
CVD: Healthy nutrition CVD: PA CVD:
Interaction with Health Professionals

Flight et al
[19]

Content matching,
personalization
(identification,
contextualization)

Preventive Health Model,
Precaution Adoption Process
Model

Yes Educational content with
“generalized risk information
(ie,>50 years, certain bowel
conditions, and family
history”

Messages tailored to an individual user’s
decision stage for screening and responses
to PHM, self-efficacy, and fecal aversion
variables

Ford-Gilboe
et al [32]

Content matching,
personalization
(identification, raising
expectation,
contextualization),
feedback (comparative,
evaluative)

Danger Assessment Calendar Yes Increase their awareness of
safety risks

Reflecting on (.) plans for their
relationships and priorities, a personalized
detailed action plan of strategies and
resources for addressing their safety and
health concerns

Fowler et al
[33]

Content matching,
personalization
(contextualization),
feedback (descriptive,
comparative, evaluative)

None reported Yes Informing participants of the
extent to which behavior
change could reduce their
risk.

“It targets self-efficacy by suggesting
specific strategies for changing behavior.”

Gimbel et al
[22]

Content matching,
personalization
(contextualization),
feedback (descriptive,
evaluative)

Patient Activation Measure
Summary of Diabetes Self-Care
Activities

Yes None reported Behavioral messaging concerning nutrition,
home monitoring, physical activity, blood
pressure, foot care, medications, smoking,
glucose control, and general behavioral
reinforcement.

Höchsmann
et al [34]

Content matching, feedback
(descriptive, evaluative)

Self-Determination Theory Yes None reported “In the game, regular PA is rewarded with
water or building materials that are needed
to restore the garden and proceed in the
storyline. In-game workouts consist of 130
variations of strength, endurance, balance,
and flexibility exercises whose execution,
as well as daily PA, is tracked via the
phone’s sensors (camera, accelerometer,
and gyroscope).”

Hopkin et al
[35]

Content matching, feedback
(evaluative)

Subjective Expected Utility
Theory

Yes Knowledge of benefit and
harm outcome of statins
according to their own
preferences.

None reported

Irvine et al
[36]

Content matching,
personalization
(identification,
contextualization),
feedback (descriptive,
evaluative)

Social Cognitive Theory, Theory
of Planned Behavior

Yes General aspects of pain and
pain management

Pain self-care activities in 4 categories (rest
and relief, mindfulness, general fitness, and
back pain-specific stretching and strength
exercises), cognitive and behavioral
strategies to manage and prevent pain (eg,
controlling fear of pain, mindfulness and
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Author
Tailoring strategy
types

Supporting theory or
theories

Personal data
used for
content
matching HLa cognitive HLa social

relaxation, use of heat and ice, over-the-
counter medications, benefits of staying
active), and instructional videos on specific
strength and stretching exercises tailored by
job type (sitter, stander, driver, lifter)

Kukafka et al
[37]

Content matching, feedback Self-Efficacy Change Theory Yes None reported “Seeking help in responding to AMI
symptoms specific to each dimension of
self-efficacy scale”

Maddison et
al [38]

Feedback (descriptive),
personalization
(contextualization)

None reported No None reported Regular exercise prescription, provision of
behavior change strategies

Mevissen et
al [39]

Content matching,
personalization
(identification,
contextualization),
feedback (evaluative)

AIDS Risk Reduction Model,
Extended Parallel Process Model,
Motivational Interviewing

Yes Addressing perceived risk of
STIb infections within
established relationships;
Targeting normative beliefs
associated with condom use
and STI testing in established
relationships

self-efficacy and skills related to condom
use and STI testing

Middelweerd
et al [40]

Content matching,
personalization
(contextualization),
feedback (descriptive,
comparative, evaluative)

Health Behavior Theory Yes None reported Coaching on sports participation, taking the
stairs, or active transport.

Milan and
White [41]

Content matching Transtheoretical Model Yes “Five educational modules,
each corresponding to the five
stages of readiness for
meeting folic acid
multivitamin
recommendations.” - “Each
module consisted of 4 Web
pages, designed to be read
over the course of 4 weeks in
a 5- to 10-minute block of
time”

None reported

Politi et al
[42]

Feedback (Evaluative) None reported No breast reconstruction
knowledge

Asking the right questions during a
consultation

Sittig et al
[43]

Content matching,
personalization
(contextualization),
feedback (evaluative)

Social Cognitive Theory, Fogg
Behavior Model, Persuasive
Technology

No Knowledge on type 2 diabetes Self-efficacy, Self-care for type 2 diabetes,
goal setting

Valle et al
[44]

Content matching, 
personalization
(identification, raising
expectation), feedback
(comparative)

Social Cognitive Theory, Theory
of Planned Behavior

Yes Feedback messages on health
risk assessment

None reported

Vernon et al
[45]

Content matching,
personalization
(identification), feedback
(evaluative)

Transtheoretical Model Yes Knowledge about CRCS,
CRC risk perception,
Awareness of CRC as a
serious problem

Self-efficacy, Goal Setting, Getting CRCS

Weymann et
al [46]

Content matching,
personalization

Summary of Diabetes Self-Care
Activities Measure, Avoidance
Endurance Model

Yes Presenting and testing
information on T2D and
CLBP, self-management
education

None reported

Wilson et al
[47]

Content matching Preventive Health Model Yes Information sheet; tailored
messages; consumer
information booklet

None reported

Wong et al
[48]

Content matching, feedback
(evaluative)

Health Literacy, Health Belief
Model, Harvard Cancer Risk
Index, Continuum of Conflict and
Control Theory

Yes Disseminate knowledge about 
STIs, cervical cancer, and
condom use.

Take action regarding condom use,
communication and negotiation about
condom use, and sexual coercion in daily
life

aHL: health literacy
bSTI: Sexually Transmitted Infection
cHormone Therapy

Tailoring Strategies
Content Matching (29 studies, [19-37,39-41,43-49]) was
found in almost all studies, followed by Feedback (24
studies, [20-26,28,31-40,42-45,48,49]) and Personalization

(21 studies, [19,21,22,24-33,36,38-40,43-46]); this
includes 15 studies using all 3 tailoring strategies
[21,22,24-26,28,31-33,36,39,40,43-45]. In one study, we
also could discern all subsets [24]. 13 studies
used 2 strategies [19,20,23,27,29,30,34,35,37,38,46,48,49]
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and 3 used only one [41,42,47]. Content Matching
was often guided by personal data (25 studies,
[23-37,39-41,44-48]) and by theoretical frameworks (28
studies [19-22,24-28,30-32,34-37,39-41,43-49]); only 2
studies [20,48] explicitly mention Health Literacy as a
guiding principle for tailoring, while 2 name Food Literacy
as a supporting theory [20,24]. Of all interventions, 13 used
one supporting theory, 7 used 2 theories, 5 used 3 theories,

and one intervention used 4 supporting theories. 5 interven-
tions did not report any use of supporting theories. Of the
interventions that did not use any supporting theories, 3 relied
on personal data from end users for content matching. Apart
from 7 theories that were reported twice, the most prevalent
supporting theories were Social Cognitive Theory (5) and the
Transtheoretical Model (3) (Table 2).

Table 2. Design rationale and process.

Author
Rationale for HLa
concepts

Rationale for
tailoring strategy

Rationale for
technology or
modules

Solid overarching
reasoning for
intervention Design process

Development or design
method

Barnabei et
al [23]

None reported Theoretical Theoretical,
Contextual

None reported None reported None reported

Bomfim et
al [24]

Theoretical,
Contextual

Theoretical,
Contextual

Theoretical,
Contextual

Reportedb External None reported

Bommele et
al [25]

Theoretical Contextual Theoretical None reported None reported Intervention Mapping

Boyd et al
[29]

Contextual,
Theoretical

Contextual Contextual,
Theoretical

None reported

Bromberg
et al [26]

Theoretical Theoretical Theoretical None reported None reported The self-management
education model by Lorig
and colleagues at Stanford
University

Burgermast
er et al [20]

Theoretical Theoretical Theoretical Reportedd None reported None reported

Carter-
Harris et al
[27]

Contextual Contextual Pragmatic None reported External USPSTFc Lung Cancer
Screening Guidelines,
International Patient
Decision Aid Standards

Chiauzzi et
al [28]

Theoretical Contextual Theoretical,
Contextual

None reported External None reported

Côté et al
[21]

Theoretical None Theoretical,
Pragmatic

Reportede External None reported

Dingle and
Carter [49]

Theoretical Theoretical Theoretical,
Pragmatic

None reported None reported None reported

Drieling et
al [30]

Theoretical,
Contextual

Theoretical Theoretical,
Pragmatic

None reported None reported None reported

Engelen et
al [31]

Theoretical,
Contextual

Contextual Theoretical,
Contextual

None reported External Intervention Mapping

Flight et al
[19]

Theoretical Theoretical Theoretical None reported None reported None reported

Ford-
Gilboe et al
[32]

Theoretical Theoretical Pragmatical,
Theoretical

None reported None reported None reported

Fowler et al
[33]

Theoretical Theoretical Theoretical,
Pragmatic

None reported External None reported

Gimbel et
al [22]

Theoretical,
Contextual

Theoretical Theoretical,
Contextual

None reported Reported “User-Centered Design”

Höchsmann
et al [34]

Contextual,
Theoretical

Contextual,
Theoretical

Contextual,
Theoretical

Reportedf External None reported

Hopkin et
al [35]

Theoretical Theoretical Theoretical None reported None reported None reported

Irvine et al
[36]

Theoretical Theoretical,
Contextual

Pragmatic None reported None reported None reported

Kukafka et
al [37]

Theoretical Theoretical Pragmatic None reported External None reported

Maddison
et al [38]

Theoretical Pragmatic Pragmatic,
Theoretical

None reported None reported mHealth Development and
Evaluation Framework
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Author
Rationale for HLa
concepts

Rationale for
tailoring strategy

Rationale for
technology or
modules

Solid overarching
reasoning for
intervention Design process

Development or design
method

Mevissen et
al [39]

Contextual,
Theoretical

Theoretical,
Contextual

Theoretical None reported None reported Intervention Mapping

Middelweer
d et al [40]

Theoretical Theoretical Pragmatic,
Theoretical

None reported External “A systematic and
stepwise approach”

Milan and
White [41]

Theoretical Theoretical None reported None reported None reported None reported

Politi et al
[42]

Theoretical,
Contextual

Theoretical None reported None reported Reported International Patient
Decision Aids Standards

Sittig et al
[43]

Theoretical,
Contextual

Theoretical,
Contextual

Pragmatic,
Theoretical

None reported Reported Interactive Health
Communication
Applications framework,
semi structured focus
group question model

Valle et al
[44]

Theoretical Theoretical,
Contextual

Theoretical None reported None reported None reported

Vernon et
al [45]

Theoretical Theoretical Pragmatic None reported None reported Intervention Mapping

Weymann
et al [46]

Theoretical Theoretical Theoretical None reported Reported None reported

Wilson et al
[47]

Theoretical Theoretical Theoretical None reported None reported None reported

Wong et al
[48]

Theoretical,
Contextual

Theoretical Contextual,
Theoretical,
Pragmatic

None reported None reported None reported

aHL: health literacy
b“Our gameful app, Pirate Bri’s Grocery Adventure (PBGA), incorporates gameful design elements, such as challenges, personalization, and
meaningful choices to motivate young adults to develop food literacy, increase awareness, and improve choices at the grocery store.”
cUnited States Preventive Services Task Force
d“Taken together, these theoretical foundations point to the potential for casual observational learning to occur when people are intrinsically
motivated to participate in learning activities to improve nutrition literacy on a social computing platform.”
e“This program taught participants to identify which emotions were triggers for their smoking, and how music can be used as a substitute for the
emotion regulating effect of smoking”
f“The game uses the self-determination theory as the theoretical framework. The self-determination theory is a widely researched theory of
motivation that addresses both intrinsic and extrinsic motives for acting and has shown its utility in explaining processes that underpin exercise
behavior as well as motivation to play video games. The goal of the game is to restore a decayed garden by planting trees and flowers. In doing so,
the player attracts animals that used to live in the garden to come back and help with the restoration process. At the same time, the Schweinehund,
the game’s adversary, is kept in check. In German, “innerer Schweinehund” (inner swine hound) refers to the weak or lazy part of one’s nature, often
regarding PA, that has to be overcome to get one’s self going. The garden setting was deliberately chosen, as its restoration stands metaphorically for
the restoration of the player’s body through regular PA. In addition, it has been shown that gardening is among the target group’s preferred forms of
PA and that gardening-themed games are quite popular and comprehensible to a wide range of players because of their straightforward mechanics.”

Design Rationale
Most interventions used a website (24,
[19-21,23,24,27,28,30-33,35-39,41,42,44-49]), while 7
interventions were described as an app or native applica-
tion [22,24,25,29,34,40,43], 28 studies describe interventions
using eLearning [19-21,23-34,36-39,41-49], 25 used a form
of automated feedback [19-25,27,28,30-35,37-40,42-46,48]
while 24 incorporated one or more questionnaires
[19,20,23,25-37,39,41-46,48]. 11 interventions used diaries or
logging [22,24,26,29,31,34,36,38,40,43,49], 5 interventions
made use of a virtual agent [21,25,36,39,44], and 4 interven-
tions used serious games or game mechanics [24,34,40,43]
(Table S1 in Multimedia Appendix 3).

A clear trend in all studies is the use of eLearning.
28 studies report the use of this component to convey
health-related information [19-21,23-34,36-39,41-49]. Out of

the 3 studies that did not use eLearning [22,35,40], 2 did
not use cognitive health literacy concepts either [22,40].
These studies relied heavily on providing automated feedback
on end-user reporting and behavioral data, thus aiming to
reinforce desired health-related behavior [22,40].

All studies (31) explicitly described envisioned or intended
workings of the intervention by connecting the functional
description of the intervention to its intended goals. Only
4 studies provided specifics concerning the design process
of the intervention in the publication [22,42,43,46] while
10 studies referred to other publications for details on the
design process [21,24,27-29,31,33,34,37,40]. The majority,
however, did not report any details on the design process of
the intervention (17). 12 studies mentioned a design method
[22,25-27,29,31,38,40,42,43,45], of which 4 [25,31,39,45]
referred to Intervention Mapping [51] and 2 pointed towards
the International Patient Decision Aids Standards [52] as a
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framework for designing the intervention. Other examples
of methods named were the mHealth Development and
Evaluation Framework [53] and “User-Centered Design.”

In 4 studies, we could pinpoint an “underlying story”
that explicitly tied the elements of the solution together
[20,21,24,34]. These “stories,” however, varied significantly
in detail and clarity. For example, Höchsmann et al [34]
extensively explain how and why the choice of medium
and components contribute to the transfer of health literacy
concepts to the target group by using the metaphor used
in the intervention as the underlying story—in this case the
maintenance of a garden as a metaphor for living healthy—
that ties the elements of the intervention together. Burgermas-
ter et al [19-37,39-41,43-49], on the other hand, is much more
succinct: the authors tie the intervention’s goal, the medium,
and the health literacy content together in one sentence from a
theoretical starting point.

When it comes to reasoning, a clear trend is noticeable.
The vast majority of reasoning types that were used was
theoretical: reasoning based on earlier research in other
contexts than the research or intervention’s end user context.
All but one intervention used theoretical reasoning for one
or more components of the interventions. 16 of the 31
interventions use contextual reasoning to support choices
for one or more of the components of the intervention
[22-25,27-31,34,36,39,42-44,48] (Table 2).

Quality and Bias Assessment
The results of the QuADS assessments can be found in
Table S1 in Multimedia Appendix 4. Of the included studies
in this systematic review, 26 studies (79%) were of high
quality (scoring above 66%), and 7 (21%) were of moder-
ate quality (scoring between 33% and 66%). No low-quality
studies were found. The lowest score was 51%. Main areas
for quality improvements were: (1) strengths and limitations
critically discussed; and (2) appropriate sampling to address
the research aim.

Discussion
Principal Findings
The goal of this review was threefold: to provide an over-
view of the health literacy concepts and tailoring strategies
used in eHealth interventions that aim to improve health
and to determine how these elements contributed to the
design choices of the interventions. In all selected studies,
health literacy concepts are used to inform the design of the
interventions. The types of concepts and their application
vary significantly, as does the choice of tailoring strategies
in these interventions. Content matching is present in almost
all studies, but a clear trend in applied design strategies or
patterns for tailoring strategies to inform the design of the
interventions cannot be distinguished.

Concerning the overview of the health literacy concepts,
in all extracted papers, we can identify the use of health
literacy concepts as guiding principles to aid the development

of the inner workings and content of the interventions. Most
eHealth interventions used both cognitive and social health
literacy concepts. However, there is a broad variety in how
these concepts are described, used, and translated into design
choices for the intervention and how these concepts are
tailored towards the end users. Considering the differences
in contexts and targeted illnesses and behaviors, this is not
entirely surprising, but there are no clear patterns to be found
in approaching health literacy on the whole.

As for the tailoring strategies, content matching can
be found in all but 2 studies [19-37,39-41,43-48] while
personalization and feedback are used significantly less.
Personalization and feedback have been described as
mechanisms aimed at “message processing” and “self-
referencing,” hinting at “creating preconditions for mes-
sage processing” [9], while content tailoring is described
as “the crux” of tailoring. This may explain why per-
sonalization and feedback are less common and why
only 15 studies show the use of all tailoring strategies
[21,22,24-26,28,31-33,36,39,40,43-45].

Only 2 studies [19,44] explicitly refer to the reporting
recommendations for tailored interventions [10], in which
these strategies are proposed. The way in which content
matching is applied varies.

A minority of the studies reported a design process and
even fewer reported a methodology for the design proc-
ess of the intervention. Only 4 studies described a design
process in the paper itself [22,42,43,46], although in most
studies, rationales for choices for the main components of
the interventions were provided. Interestingly, 2 of these
interventions involved serious games [24,34]. This may be
partly explained by the fact that serious games in the context
of health literacy are a relatively novel approach to eHealth
interventions, provoking more extensive reporting on how the
product was conceived. Also, it is quite common that serious
games are designed around a metaphor, which increases the
chances of an overarching story that ties together the elements
of the solution [54].

The main type of rationale provided for the choice of
health literacy concepts, tailoring strategy, and technology
was theoretical. Although a qualitative assessment on the
rationales is difficult to make, choices for technology and
modules would require some contextual reasoning: reason-
ing based on needs, affordances, and preferences of an end
user’s context [55]. In half of the studied interventions in this
review, such reasoning was not reported.

As all extracted studies aimed to determine the interven-
tion efficacy, the outcomes and conclusions of these studies
are focused on answering the question whether the interven-
tion works as intended and expected. However, for insights
into why these interventions work and how the combined
workings of their components contribute to efficacy, it
is important to know what specific reasoning lies behind
the choices for concepts, tailoring strategy, and choice of
technology. Reporting on these aspects is thus important
for the development and improvement of new and existing
interventions.
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However, we did not find any indication of formal
methods such as Toulmin [56] or IBIS (Issue-Based
Information Systems) [57], or use of the guidelines for
reporting on tailored interventions [10]. While some of the
studies were conducted before the latter guidelines were
made, more recent papers also did not completely adhere
to the provided recommendations. Moreover, some of these
recommendations can be interpreted as a call for a sum-
marized design rationale of the intervention, rather than
just a description of the study design. On the other hand,
the recommendations do not move beyond describing how
supporting theories translate into tailored messages. From
an eHealth perspective, a reasoned choice of technology
and technological components would certainly add to these
recommendations.

eHealth interventions bring together both evidence-based
health practices and human-computer interaction, and thus
2 highly different paradigms for design, development, and
evaluation. For example, in 4 studies, intervention mapping
was named as a design process. While this method does
offer a well-documented evidence-based approach, it was not
specifically developed for creating digital interventions and
may not offer the most suitable procedural approach when
designing digital interventions.

Literature calls for a deeper understanding of and
appreciation for the differences in development methods to
make more effective eHealth interventions and provide more
useful documentation on its research [58]. Health interven-
tion development focuses on choosing proven “mechanisms
of action” or “active ingredients” [59]. Human-computer
interaction, on the other hand, has a deeply rooted tradi-
tion in ethnological research and iterative design cycles
where anticipated end-users are actively participating in the
complete design process [55]. We have found little evidence
of these types of design practices in the reporting.
Strengths and Limitations of This Review
This review is the first review on this topic. A strength of our
approach is that it was multidisciplinary, involving research-
ers and databases from the fields of health and technology.
Incorporating ACM as an extra source of data widened
the scope of this review significantly. It also revealed that
multiarmed randomized trials are far less common in this
database, and eHealth evaluations tend to be more qualitative
and iterative in smaller samples. In addition, we followed the
PRISMA guidelines for systematic studies.

When interpreting the results of the review, the follow-
ing limitations need to be considered. Because we initially
planned to report on study health outcomes in relation to
tailoring, we only included interventions that were used in
a randomized trial. This sometimes resulted in the exclusion
of interesting studies, such as research protocols, (specula-
tive) design studies, and single-armed efficacy tests or pilot
studies. However, limiting the included studies to multi-
armed trials also entailed a certain level of product maturity,
compared with more speculative or single-arm pilot studies.

This is probably one reason why the quality of the included
studies was moderate to high.

In addition, we initially aimed to study the comparative
effectiveness of different tailoring strategies to optimize
intervention outcomes; however, the degree of variation
among the selected studies made this infeasible. A compara-
tive effectiveness study is recommended for future research.

Another limitation is that we were dependent on the
quality and focus of reporting. If a design rationale is not
described, this does not necessarily mean that it was not
present or part of the development process. The constraints
of this review limited us from studying other publications
linked to the intervention, for instance, study protocols or
design studies where more information on the intervention’s
design rationale could have been present. In any case, our
study suggests that design rationales for digital interventions
are often not reported or even summarized in efficacy studies,
implying that there are limited possibilities to be informed
or inspired by approaches and choices of other researchers
published in the scientific literature.

The quality of included studies in this review was
moderate to high. For future studies, quality can be improved
by improved samples selection and by a more critical
discussion of strengths and limitations. Of course, QuADS
focuses on the study design in general and whether useful
conclusions can be drawn from the outcomes, not so much
on whether the intervention itself was well designed or if
the choices made in the design process are justifiable. As
discussed, there may be opportunities to explicate standards
on reporting that include (summaries of) design rationales for
eHealth interventions.
Conclusion
In conclusion, we can see a broad variety of approaches to
the use of health literacy concepts and tailoring strategies in
tailored eHealth interventions. We identified rationales for
choices of components in all studies, and in a small minority,
we could discern overarching design rationales. Although we
have been able to discern health literacy concepts, tailoring
strategies, and design rationales in the interventions, only a
few studies provide sufficient insight into the inner work-
ings and overarching rationale behind the intervention. A
significant number of studies refers to other sources for
details on the design and design process of the intervention,
and while this strategy of reporting on the origins of an
intervention certainly is preferable over no reporting at all,
it does provide an extra barrier in linking intervention design
choices to observed outcomes. Indeed, existing frameworks
already provide opportunities to consistently report on the
design of tailored health interventions and could be used
to report on the use of cognitive and social health literacy
concepts as well.

In the field of human-computer interaction, extensive
reporting on the design process, as well as describing
an overarching rationale for a product, is far more com-
mon. Literature has already called for a stricter report-
ing standard on tailored interventions [10], and since
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these recommendations are not specifically aimed at digital
interventions, there is room to iterate on these recommen-
dations with digital health in mind. Indeed, there are clear
opportunities to explore novel reporting frameworks that
incorporate the key design rationales of eHealth interventions,
in addition to their efficacy. If such frameworks are used

regularly, it will be feasible to study comparative effective-
ness of eHealth interventions with design rationales informed
by specific tailoring strategies. Future studies should therefore
prioritize comprehensive documentation on the design of the
intervention to facilitate replicability and understanding of
intervention efficacy.

Authors’ Contributions
Conceptualization: JH (lead), CE (equal), JR (supporting), GL (supporting), YR (supporting) Data curation: JH (lead), CE
(equal), JR (supporting), DH (supporting), DK (supporting), GL (supporting) Formal analysis: JH (lead), JR (supporting), DH
(supporting), DK (supporting) Methodology: JH (lead), CE (equal), JR (supporting), DH (supporting), DK (supporting), GL
(supporting), YR (supporting) Project administration: JH (lead), CE (equal), JR (supporting) Resources: JR, DH, GL, DK,
YR Supervision: JR, DH, GL, DK Validation: JR, DH, GL, DK Writing – original draft: JH (lead), CE (supporting), JR
(supporting), DH (supporting), DK (supporting), GL (supporting) Writing – review & editing: JH (lead), JR (supporting), DH
(supporting), DK (supporting), GL (supporting)
Conflicts of Interest
None declared.
Multimedia Appendix 1
Table S1: Search strategy per database.
[DOCX File (Microsoft Word File), 16 KB-Multimedia Appendix 1]

Multimedia Appendix 2
Table S1: general characteristics.
[DOCX File (Microsoft Word File), 27 KB-Multimedia Appendix 2]

Multimedia Appendix 3
Table S1: intervention descriptions and components.
[DOCX File (Microsoft Word File), 27 KB-Multimedia Appendix 3]

Multimedia Appendix 4
Table S1: QuADS scoring results.
[DOCX File (Microsoft Word File), 17 KB-Multimedia Appendix 4]

Checklist 1
Preferred Reporting Items for Systematic Reviews and Meta-Analyses 2020 checklist as requested.
[PDF File (Adobe File), 156 KB-Checklist 1]
References
1. Marques ICP, Ferreira JJM. Digital transformation in the area of health: systematic review of 45 years of evolution.

Health Technol. May 2020;10(3):575-586. [doi: 10.1007/s12553-019-00402-8]
2. Bennett CB, Ruggero CJ, Sever AC, Yanouri L. eHealth to redress psychotherapy access barriers both new and old: A

review of reviews and meta-analyses. J Psychother Integr. 2020;30(2):188-207. [doi: 10.1037/int0000217]
3. Kraaijkamp JJM, van Dam van Isselt EF, Persoon A, Versluis A, Chavannes NH, Achterberg WP. eHealth in geriatric

rehabilitation: systematic review of effectiveness, feasibility, and usability. J Med Internet Res. Aug 19,
2021;23(8):e24015. [doi: 10.2196/24015] [Medline: 34420918]

4. Consortium H-E. Comparative report of health literacy in eight EU member states. The European Health Literacy Survey
(HLS-EU); 2012. URL: http://cpme.dyndns.org:591/adopted/2015/Comparative_report_on_health_literacy_in_eight_
EU_member_states.pdf [Accessed 2025-08-26]

5. Berkman ND, Sheridan SL, Donahue KE, et al. Health literacy interventions and outcomes: an updated systematic
review. Evid Rep Technol Assess (Full Rep). Mar 2011(199):1-941. [Medline: 23126607]

6. Sørensen K, Van den Broucke S, Fullam J, et al. Health literacy and public health: a systematic review and integration of
definitions and models. BMC Public Health. Jan 25, 2012;12:80. [doi: 10.1186/1471-2458-12-80] [Medline: 22276600]

7. Hibbard J. Patient activation and health literacy: what’s the difference? How do each contribute to health outcomes. Stud
Health Technol Inform. 2017;240:251-262. [Medline: 28972522]

8. Rademakers J, Heijmans M. Beyond reading and understanding: health literacy as the capacity to Act. Int J Environ Res
Public Health. Aug 7, 2018;15(8):1676. [doi: 10.3390/ijerph15081676] [Medline: 30087254]

JMIR HUMAN FACTORS Hovingh et al

https://humanfactors.jmir.org/2025/1/e76172 JMIR Hum Factors 2025 | vol. 12 | e76172 | p. 12
(page number not for citation purposes)

https://jmir.org/api/download?alt_name=humanfactors_v12i1e76172_app1.docx
https://jmir.org/api/download?alt_name=humanfactors_v12i1e76172_app1.docx
https://jmir.org/api/download?alt_name=humanfactors_v12i1e76172_app2.docx
https://jmir.org/api/download?alt_name=humanfactors_v12i1e76172_app2.docx
https://jmir.org/api/download?alt_name=humanfactors_v12i1e76172_app3.docx
https://jmir.org/api/download?alt_name=humanfactors_v12i1e76172_app3.docx
https://jmir.org/api/download?alt_name=humanfactors_v12i1e76172_app4.docx
https://jmir.org/api/download?alt_name=humanfactors_v12i1e76172_app4.docx
https://jmir.org/api/download?alt_name=humanfactors_v12i1e76172_app5.pdf
https://jmir.org/api/download?alt_name=humanfactors_v12i1e76172_app5.pdf
https://doi.org/10.1007/s12553-019-00402-8
https://doi.org/10.1037/int0000217
https://doi.org/10.2196/24015
http://www.ncbi.nlm.nih.gov/pubmed/34420918
http://cpme.dyndns.org:591/adopted/2015/Comparative_report_on_health_literacy_in_eight_EU_member_states.pdf
http://cpme.dyndns.org:591/adopted/2015/Comparative_report_on_health_literacy_in_eight_EU_member_states.pdf
http://www.ncbi.nlm.nih.gov/pubmed/23126607
https://doi.org/10.1186/1471-2458-12-80
http://www.ncbi.nlm.nih.gov/pubmed/22276600
http://www.ncbi.nlm.nih.gov/pubmed/28972522
https://doi.org/10.3390/ijerph15081676
http://www.ncbi.nlm.nih.gov/pubmed/30087254
https://humanfactors.jmir.org/2025/1/e76172


9. Hawkins RP, Kreuter M, Resnicow K, Fishbein M, Dijkstra A. Understanding tailoring in communicating about health.
Health Educ Res. Jun 2008;23(3):454-466. [doi: 10.1093/her/cyn004] [Medline: 18349033]

10. Harrington NG, Noar SM. Reporting standards for studies of tailored interventions. Health Educ Res. Apr
2012;27(2):331-342. [doi: 10.1093/her/cyr108] [Medline: 22156230]

11. Dijkstra A, De Vries H, Roijackers J. Computerized tailored feedback to change cognitive determinants of smoking: a
Dutch field experiment. Health Educ Res. Jun 1998;13(2):197-206. [doi: 10.1093/her/13.2.197] [Medline: 10181018]

12. Shum SB, Hammond N. Argumentation-based design rationale: what use at what cost? Int J Hum Comput Stud. Apr
1994;40(4):603-652. [doi: 10.1006/ijhc.1994.1029]

13. Knudsen LS, Haase LM, Goncalves MG. Design rationale in conceptual design: a longitudinal study of professional
design teams’ practice. Presented at: Proc Des Soc: Des Conf. 1315-1324; May 2020.[doi: 10.1017/dsd.2020.11]

14. Jacobs RJ, Lou JQ, Ownby RL, Caballero J. A systematic review of eHealth interventions to improve health literacy.
Health Informatics J. Jun 2016;22(2):81-98. [doi: 10.1177/1460458214534092] [Medline: 24916567]

15. Aida A, Svensson T, Svensson AK, Chung UI, Yamauchi T. eHealth delivery of educational content using selected
visual methods to improve health literacy on lifestyle-related diseases: literature review. JMIR Mhealth Uhealth. Dec 9,
2020;8(12):e18316. [doi: 10.2196/18316] [Medline: 33295296]

16. Moher D, Shamseer L, Clarke M, et al. Preferred reporting items for systematic review and meta-analysis protocols
(PRISMA-P) 2015 statement. Syst Rev. Jan 1, 2015;4(1):1. [doi: 10.1186/2046-4053-4-1] [Medline: 25554246]

17. Ryan K, Dockray S, Linehan C. A systematic review of tailored eHealth interventions for weight loss. Digit Health.
2019;5:2055207619826685. [doi: 10.1177/2055207619826685] [Medline: 30783535]

18. Harrison R, Jones B, Gardner P, Lawton R. Quality assessment with diverse studies (QuADS): an appraisal tool for
methodological and reporting quality in systematic reviews of mixed- or multi-method studies. BMC Health Serv Res.
Feb 15, 2021;21(1):144. [doi: 10.1186/s12913-021-06122-y] [Medline: 33588842]

19. Flight IH, Wilson CJ, Zajac IT, Hart E, McGillivray JA. Decision support and the effectiveness of web-based delivery
and information tailoring for bowel cancer screening: an exploratory study. JMIR Res Protoc. Sep 26, 2012;1(2):e12.
[doi: 10.2196/resprot.2135] [Medline: 23611950]

20. Burgermaster M, Gajos KZ, Davidson P, Mamykina L. The role of explanations in casual observational learning about
nutrition. Presented at: Proceedings of the 2017 CHI Conference on Human Factors in Computing Systems. 4097-4145;
May 2, 2017.[doi: 10.1145/3025453.3025874]

21. Côté J, Fortin MC, Auger P, et al. Web-based tailored intervention to support optimal medication adherence among
kidney transplant recipients: pilot parallel-group randomized controlled trial. JMIR Form Res. Jul 19, 2018;2(2):e14.
[doi: 10.2196/formative.9707] [Medline: 30684400]

22. Gimbel RW, Rennert LM, Crawford P, et al. Enhancing patient activation and self-management activities in patients
with type 2 diabetes using the US department of defense mobile health care environment: feasibility study. J Med
Internet Res. May 26, 2020;22(5):e17968. [doi: 10.2196/17968] [Medline: 32329438]

23. Barnabei VM, O’Connor JJ, Nimphius NM, Vierkant RA, Eaker ED. The effects of a web-based tool on patient-provider
communication and satisfaction with hormone therapy: a randomized evaluation. J Womens Health (Larchmt).
2008;17(1):147-158. [doi: 10.1089/jwh.2007.0369] [Medline: 18240991]

24. Bomfim MCC, Kirkpatrick SI, Nacke LE, Wallace JR. Food literacy while shopping: motivating informed food
purchasing behaviour with a situated gameful app. Presented at: Proceedings of the 2020 CHI Conference on Human
Factors in Computing Systems. 1-13; Apr 21, 2020.[doi: 10.1145/3313831.3376801]

25. Bommelé J, Schoenmakers TM, Kleinjan M, Peters GJY, Dijkstra A, van de Mheen D. Targeting hardcore smokers: The
effects of an online tailored intervention, based on motivational interviewing techniques. Br J Health Psychol. Sep
2017;22(3):644-660. URL: https://bpspsychub.onlinelibrary.wiley.com/toc/20448287/22/3 [doi: 10.1111/bjhp.12256]
[Medline: 28703470]

26. Bromberg J, Wood ME, Black RA, Surette DA, Zacharoff KL, Chiauzzi EJ. A randomized trial of a web-based
intervention to improve migraine self-management and coping. Headache. Feb 2012;52(2):244-261. URL: https://
headachejournal.onlinelibrary.wiley.com/toc/15264610/52/2 [doi: 10.1111/j.1526-4610.2011.02031.x] [Medline:
22413151]

27. Carter-Harris L, Comer RS, Slaven Ii JE, et al. Computer-tailored decision support tool for lung cancer screening:
community-based pilot randomized controlled trial. J Med Internet Res. Nov 3, 2020;22(11):e17050. [doi: 10.2196/
17050] [Medline: 33141096]

28. Chiauzzi E, Pujol LA, Wood M, et al. painACTION-back pain: a self-management website for people with chronic back
pain. Pain Med. Jul 2010;11(7):1044-1058. [doi: 10.1111/j.1526-4637.2010.00879.x] [Medline: 20545873]

29. Boyd AD, Ndukwe CI, Dileep A, et al. Elderly medication adherence intervention using the my interventional drug-
euting stent educational app: multisite randomized feasibility trial. JMIR Mhealth Uhealth. Jun 24, 2020;8(6):e15900.
[doi: 10.2196/15900] [Medline: 32579120]

JMIR HUMAN FACTORS Hovingh et al

https://humanfactors.jmir.org/2025/1/e76172 JMIR Hum Factors 2025 | vol. 12 | e76172 | p. 13
(page number not for citation purposes)

https://doi.org/10.1093/her/cyn004
http://www.ncbi.nlm.nih.gov/pubmed/18349033
https://doi.org/10.1093/her/cyr108
http://www.ncbi.nlm.nih.gov/pubmed/22156230
https://doi.org/10.1093/her/13.2.197
http://www.ncbi.nlm.nih.gov/pubmed/10181018
https://doi.org/10.1006/ijhc.1994.1029
https://doi.org/10.1017/dsd.2020.11
https://doi.org/10.1177/1460458214534092
http://www.ncbi.nlm.nih.gov/pubmed/24916567
https://doi.org/10.2196/18316
http://www.ncbi.nlm.nih.gov/pubmed/33295296
https://doi.org/10.1186/2046-4053-4-1
http://www.ncbi.nlm.nih.gov/pubmed/25554246
https://doi.org/10.1177/2055207619826685
http://www.ncbi.nlm.nih.gov/pubmed/30783535
https://doi.org/10.1186/s12913-021-06122-y
http://www.ncbi.nlm.nih.gov/pubmed/33588842
https://doi.org/10.2196/resprot.2135
http://www.ncbi.nlm.nih.gov/pubmed/23611950
https://doi.org/10.1145/3025453.3025874
https://doi.org/10.2196/formative.9707
http://www.ncbi.nlm.nih.gov/pubmed/30684400
https://doi.org/10.2196/17968
http://www.ncbi.nlm.nih.gov/pubmed/32329438
https://doi.org/10.1089/jwh.2007.0369
http://www.ncbi.nlm.nih.gov/pubmed/18240991
https://doi.org/10.1145/3313831.3376801
https://bpspsychub.onlinelibrary.wiley.com/toc/20448287/22/3
https://doi.org/10.1111/bjhp.12256
http://www.ncbi.nlm.nih.gov/pubmed/28703470
https://headachejournal.onlinelibrary.wiley.com/toc/15264610/52/2
https://headachejournal.onlinelibrary.wiley.com/toc/15264610/52/2
https://doi.org/10.1111/j.1526-4610.2011.02031.x
http://www.ncbi.nlm.nih.gov/pubmed/22413151
https://doi.org/10.2196/17050
https://doi.org/10.2196/17050
http://www.ncbi.nlm.nih.gov/pubmed/33141096
https://doi.org/10.1111/j.1526-4637.2010.00879.x
http://www.ncbi.nlm.nih.gov/pubmed/20545873
https://doi.org/10.2196/15900
http://www.ncbi.nlm.nih.gov/pubmed/32579120
https://humanfactors.jmir.org/2025/1/e76172


30. Drieling RL, Ma J, Thiyagarajan S, Stafford RS. An internet-based osteoporotic fracture risk program: effect on
knowledge, attitudes, and behaviors. J Womens Health (Larchmt). Dec 2011;20(12):1895-1907. [doi: 10.1089/jwh.2010.
2515] [Medline: 21970565]

31. Engelen MM, van Dulmen S, Puijk-Hekman S, et al. Evaluation of a web-based self-management program for patients
with cardiovascular disease: explorative randomized controlled trial. J Med Internet Res. Jul 24, 2020;22(7):e17422.
[doi: 10.2196/17422] [Medline: 32706708]

32. Ford-Gilboe M, Varcoe C, Scott-Storey K, et al. Longitudinal impacts of an online safety and health intervention for
women experiencing intimate partner violence: randomized controlled trial. BMC Public Health. Feb 26,
2020;20(1):260. [doi: 10.1186/s12889-020-8152-8] [Medline: 32098633]

33. Fowler SL, Klein WMP, Ball L, McGuire J, Colditz GA, Waters EA. Using an internet-based breast cancer risk
assessment tool to improve social-cognitive precursors of physical activity. Med Decis Making. Aug
2017;37(6):657-669. [doi: 10.1177/0272989X17699835] [Medline: 28363033]

34. Höchsmann C, Infanger D, Klenk C, Königstein K, Walz SP, Schmidt-Trucksäss A. Effectiveness of a behavior change
technique-based smartphone game to improve intrinsic motivation and physical activity adherence in patients with type 2
diabetes: randomized controlled trial. JMIR Serious Games. Feb 13, 2019;7(1):e11444. [doi: 10.2196/11444] [Medline:
30758293]

35. Hopkin G, Au A, Collier VJ, Yudkin JS, Basu S, Naci H. Combining multiple treatment comparisons with personalized
patient preferences: a randomized trial of an interactive platform for statin treatment selection. Med Decis Making. Apr
2019;39(3):264-277. [doi: 10.1177/0272989X19835239] [Medline: 30873906]

36. Irvine AB, Russell H, Manocchia M, et al. Mobile-Web app to self-manage low back pain: randomized controlled trial. J
Med Internet Res. Jan 2, 2015;17(1):e1. [doi: 10.2196/jmir.3130] [Medline: 25565416]

37. Kukafka R, Lussier YA, Eng P, Patel VL, Cimino JJ. Web-based tailoring and its effect on self-efficacy: results from the
MI-HEART randomized controlled trial. Proc AMIA Symp. 2002:410-414. [Medline: 12463857]

38. Maddison R, Pfaeffli L, Whittaker R, et al. A mobile phone intervention increases physical activity in people with
cardiovascular disease: results from the HEART randomized controlled trial. Eur J Prev Cardiol. Jun
2015;22(6):701-709. [doi: 10.1177/2047487314535076] [Medline: 24817694]

39. Mevissen FEF, Ruiter RAC, Meertens RM, Zimbile F, Schaalma HP. Justify your love: testing an online STI-risk
communication intervention designed to promote condom use and STI-testing. Psychol Health. Feb 2011;26(2):205-221.
[doi: 10.1080/08870446.2011.531575] [Medline: 21318930]

40. Middelweerd A, Mollee J, Klein MM, Manzoor A, Brug J, Te Velde SJ. The Use and Effects of an App-Based Physical
Activity Intervention “Active2Gether” in Young Adults: Quasi-Experimental Trial. JMIR Form Res. Jan 21,
2020;4(1):e12538. [doi: 10.2196/12538] [Medline: 31961330]

41. Milan JE, White AA. Impact of a stage-tailored, web-based intervention on folic acid-containing multivitamin use by
college women. Am J Health Promot. 2010;24(6):388-395. [doi: 10.4278/ajhp.071231143] [Medline: 20594096]

42. Politi MC, Lee CN, Philpott-Streiff SE, et al. A randomized controlled trial evaluating the BREASTChoice tool for
personalized decision support about breast reconstruction after mastectomy. Ann Surg. Feb 2020;271(2):230-237. [doi:
10.1097/SLA.0000000000003444] [Medline: 31305282]

43. Sittig S, Wang J, Iyengar S, Myneni S, Franklin A. Incorporating behavioral trigger messages into a mobile health app
for chronic disease management: randomized clinical feasibility trial in diabetes. JMIR Mhealth Uhealth. Mar 16,
2020;8(3):e15927. [doi: 10.2196/15927] [Medline: 32175908]

44. Valle CG, Queen TL, Martin BA, Ribisl KM, Mayer DK, Tate DF. Optimizing tailored communications for health risk
assessment: a randomized factorial experiment of the effects of expectancy priming, autonomy support, and
exemplification. J Med Internet Res. Mar 1, 2018;20(3):e63. [doi: 10.2196/jmir.7613] [Medline: 29496652]

45. Vernon SW, Bartholomew LK, McQueen A, et al. A randomized controlled trial of a tailored interactive computer-
delivered intervention to promote colorectal cancer screening: sometimes more is just the same. Ann Behav Med. Jun
2011;41(3):284-299. [doi: 10.1007/s12160-010-9258-5] [Medline: 21271365]

46. Weymann N, Dirmaier J, von Wolff A, Kriston L, Härter M. Effectiveness of a web-based tailored interactive health
communication application for patients with type 2 diabetes or chronic low back pain: randomized controlled trial. J Med
Internet Res. Mar 3, 2015;17(3):e53. [doi: 10.2196/jmir.3904] [Medline: 25736340]

47. Wilson CJ, Flight IH, Turnbull D, et al. A randomised controlled trial of personalised decision support delivered via the
internet for bowel cancer screening with a faecal occult blood test: the effects of tailoring of messages according to social
cognitive variables on participation. BMC Med Inform Decis Mak. Apr 9, 2015;15:25. [doi: 10.1186/s12911-015-0147-
5] [Medline: 25886492]

48. Wong JYH, Zhang W, Wu Y, et al. An interactive web-based sexual health literacy program for safe sex practice for
female Chinese University students: multicenter randomized controlled trial. J Med Internet Res. Mar 12,
2021;23(3):e22564. [doi: 10.2196/22564] [Medline: 33709941]

JMIR HUMAN FACTORS Hovingh et al

https://humanfactors.jmir.org/2025/1/e76172 JMIR Hum Factors 2025 | vol. 12 | e76172 | p. 14
(page number not for citation purposes)

https://doi.org/10.1089/jwh.2010.2515
https://doi.org/10.1089/jwh.2010.2515
http://www.ncbi.nlm.nih.gov/pubmed/21970565
https://doi.org/10.2196/17422
http://www.ncbi.nlm.nih.gov/pubmed/32706708
https://doi.org/10.1186/s12889-020-8152-8
http://www.ncbi.nlm.nih.gov/pubmed/32098633
https://doi.org/10.1177/0272989X17699835
http://www.ncbi.nlm.nih.gov/pubmed/28363033
https://doi.org/10.2196/11444
http://www.ncbi.nlm.nih.gov/pubmed/30758293
https://doi.org/10.1177/0272989X19835239
http://www.ncbi.nlm.nih.gov/pubmed/30873906
https://doi.org/10.2196/jmir.3130
http://www.ncbi.nlm.nih.gov/pubmed/25565416
http://www.ncbi.nlm.nih.gov/pubmed/12463857
https://doi.org/10.1177/2047487314535076
http://www.ncbi.nlm.nih.gov/pubmed/24817694
https://doi.org/10.1080/08870446.2011.531575
http://www.ncbi.nlm.nih.gov/pubmed/21318930
https://doi.org/10.2196/12538
http://www.ncbi.nlm.nih.gov/pubmed/31961330
https://doi.org/10.4278/ajhp.071231143
http://www.ncbi.nlm.nih.gov/pubmed/20594096
https://doi.org/10.1097/SLA.0000000000003444
http://www.ncbi.nlm.nih.gov/pubmed/31305282
https://doi.org/10.2196/15927
http://www.ncbi.nlm.nih.gov/pubmed/32175908
https://doi.org/10.2196/jmir.7613
http://www.ncbi.nlm.nih.gov/pubmed/29496652
https://doi.org/10.1007/s12160-010-9258-5
http://www.ncbi.nlm.nih.gov/pubmed/21271365
https://doi.org/10.2196/jmir.3904
http://www.ncbi.nlm.nih.gov/pubmed/25736340
https://doi.org/10.1186/s12911-015-0147-5
https://doi.org/10.1186/s12911-015-0147-5
http://www.ncbi.nlm.nih.gov/pubmed/25886492
https://doi.org/10.2196/22564
http://www.ncbi.nlm.nih.gov/pubmed/33709941
https://humanfactors.jmir.org/2025/1/e76172


49. Dingle GA, Carter NA. Smoke into sound: a pilot randomised controlled trial of a music cravings management program
for chronic smokers attempting to quit. Music Sci. Jun 2017;21(2):151-177. [doi: 10.1177/1029864916682822]

50. Cullen T RD, MS, Hatch J RD, MHSc, Martin W RN, PhD, Higgins JW PhD, Sheppard R RN, BScN. Food literacy:
definition and framework for action. Can J Diet Pract Res. Sep 2015;76(3):140-145. [doi: 10.3148/cjdpr-2015-010]

51. Bartholomew LK, Parcel GS, Kok G. Intervention mapping: a process for developing theory- and evidence-based health
education programs. Health Educ Behav. Oct 1998;25(5):545-563. [doi: 10.1177/109019819802500502] [Medline:
9768376]

52. Stacey D, Volk RJ, IPDAS Evidence Update Leads (Hilary Bekker, Karina Dahl Steffensen, Tammy C. Hoffmann,
Kirsten McCaffery, Rachel Thompson, Richard Thomson, Lyndal Trevena, Trudy van der Weijden, and Holly
Witteman). The International Patient Decision Aid Standards (IPDAS) collaboration: evidence update 2.0. Med Decis
Making. Oct 2021;41(7):729-733. [doi: 10.1177/0272989X211035681] [Medline: 34416841]

53. Sadegh SS, Khakshour Saadat P, Sepehri MM, Assadi V. A framework for m-health service development and success
evaluation. Int J Med Inform. Apr 2018;112:123-130. [doi: 10.1016/j.ijmedinf.2018.01.003] [Medline: 29500009]

54. Allegra M, Bongiovanni A, Città G, Cusimano A, Dal Grande V. Gentile M, editor. The Role of Metaphor in Serious
Games Design: The BubbleMumble Case Study 2021. Springer International Publishing; [doi: 10.1007/978-3-030-
92182-8_19]

55. Blandford A, Furniss D, Makri S. Qualitative HCI Research: Going Behind the Scenes. 1st ed. Springer International
Publishing; 2016. [doi: 10.1007/978-3-031-02217-3]

56. Toulmin S. The Uses of Argument Rev Ed. Cambridge University Press; 2003:247. URL: https://johnnywalters.weebly.
com/uploads/1/3/3/5/13358288/toulmin-the-uses-of-argument_1.pdf [Accessed 2025-08-26]

57. Kunz W. Issues as Elements of Information Systems. Universitat Stuttgart Institut fur Grundlagen der Planung iA; 1970.
URL: http://magrawal.myweb.usf.edu/phd/articles/ibis_wp_70.pdf [Accessed 2025-08-26]

58. Metz G, Peters GJY, Crutzen R. Acyclic behavior change diagrams: a tool to report and analyze interventions. Health
Psychol Behav Med. 2022;10(1):1216-1228. [doi: 10.1080/21642850.2022.2149930] [Medline: 36518605]

59. Blandford A, Gibbs J, Newhouse N, Perski O, Singh A, Murray E. Seven lessons for interdisciplinary research on
interactive digital health interventions. Digit Health. 2018;4:2055207618770325. [doi: 10.1177/2055207618770325]
[Medline: 29942629]

Abbreviations
ACM: Association for Computing Machinery
HLS-EU: European Health Literacy Survey
IBIS: Issue Based Information Systems
PRISMA: Preferred Reporting Items for Systematic Reviews and Meta-Analyses
PROSPERO: International Prospective Register of Systematic Reviews
QuADS: Quality Assessment for Diverse Studies

Edited by Pedro Santana-Mancilla; peer-reviewed by Chekwube Obianyo, Madalina A Coman, Yonggang Zhang; submitted
17.04.2025; final revised version received 09.06.2025; accepted 10.06.2025; published 02.09.2025

Please cite as:
Hovingh JW, Elderson-van Duin C, Kuipers DA, van Rood Y, Ludden GDS, Hanssen DJC, Rosmalen JGM
Tailoring for Health Literacy in the Design and Development of eHealth Interventions: Systematic Review
JMIR Hum Factors 2025;12:e76172
URL: https://humanfactors.jmir.org/2025/1/e76172
doi: 10.2196/76172

© Jan Wessel Hovingh, Cynthia Elderson-van Duin, Derek A Kuipers, Yanda van Rood, Geke D S Ludden, Denise J C
Hanssen, Judith G M Rosmalen. Originally published in JMIR Human Factors (https://humanfactors.jmir.org), 02.09.2025.
This is an open-access article distributed under the terms of the Creative Commons Attribution License (https://creativecom-
mons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium, provided the original
work, first published in JMIR Human Factors, is properly cited. The complete bibliographic information, a link to the original
publication on https://humanfactors.jmir.org, as well as this copyright and license information must be included.

JMIR HUMAN FACTORS Hovingh et al

https://humanfactors.jmir.org/2025/1/e76172 JMIR Hum Factors 2025 | vol. 12 | e76172 | p. 15
(page number not for citation purposes)

https://doi.org/10.1177/1029864916682822
https://doi.org/10.3148/cjdpr-2015-010
https://doi.org/10.1177/109019819802500502
http://www.ncbi.nlm.nih.gov/pubmed/9768376
https://doi.org/10.1177/0272989X211035681
http://www.ncbi.nlm.nih.gov/pubmed/34416841
https://doi.org/10.1016/j.ijmedinf.2018.01.003
http://www.ncbi.nlm.nih.gov/pubmed/29500009
https://doi.org/10.1007/978-3-030-92182-8_19
https://doi.org/10.1007/978-3-030-92182-8_19
https://doi.org/10.1007/978-3-031-02217-3
https://johnnywalters.weebly.com/uploads/1/3/3/5/13358288/toulmin-the-uses-of-argument_1.pdf
https://johnnywalters.weebly.com/uploads/1/3/3/5/13358288/toulmin-the-uses-of-argument_1.pdf
http://magrawal.myweb.usf.edu/phd/articles/ibis_wp_70.pdf
https://doi.org/10.1080/21642850.2022.2149930
http://www.ncbi.nlm.nih.gov/pubmed/36518605
https://doi.org/10.1177/2055207618770325
http://www.ncbi.nlm.nih.gov/pubmed/29942629
https://humanfactors.jmir.org/2025/1/e76172
https://doi.org/10.2196/76172
https://humanfactors.jmir.org
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://humanfactors.jmir.org
https://humanfactors.jmir.org/2025/1/e76172

	Tailoring for Health Literacy in the Design and Development of eHealth Interventions: Systematic Review
	Introduction
	Methods
	Overview
	Search Strategy
	Eligibility Criteria
	Study Selection
	Data Extraction
	Quality and Bias Assessment

	Results
	Search Results
	General Characteristics
	Health Literacy Concepts
	Tailoring Strategies
	Design Rationale
	Quality and Bias Assessment

	Discussion
	Principal Findings
	Strengths and Limitations of This Review
	Conclusion



