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Abstract

Background: Affordability of health care systems depends on populations' engagement in preventive health behavior and
appropriate self-management of long-term conditions. Digital health interventions (DHIs) could facilitate this by prompting and
supporting individual health behavior change. Behavior change is often undermined by suboptimal prioritization of goals.
Therefore, DHIsaiming to promote behavior change should help usersidentify behavior patterns that need changing and scaffold
goal prioritization.

Objective: This scoping review explores the extent to which DHIs are supporting usersto identify and prioritize goa's rel evant
to managing and improving health.

Methods: The review followed the PRISMA-ScR (Preferred Reporting Items for Systematic Reviews and Meta-Analyses
extension for Scoping Reviews) guidelines. Web of Science (Core Collection), Scopus, Ovid (Embase, MEDLINE, PsycINFO,
and Global Health), and EBSCOHOST (A cademic Search Complete and CINAHL Complete) were searched for literature on the
development and evaluation of digital interventions that (1) assess users' current health or health-related behaviors and (2) offer
support on prioritization of health-related goals.

Results: Fifty-six paperswere included. Theseidentified 19 unique DHIs. Targeted popul ations included the general population
(n=10), those at risk of or diagnosed with cardiovascular disease (n=4), those at risk of or diagnosed with diabetes (n=2), those
diagnosed with cancer (n=2), or those diagnosed with HIV (n=1). One DHI targeted preconception among African American
women. All DHIs targeted physical activity and most (n=17) targeted diet and smoking, closely followed by alcohol use (n=15)
and mental health (n=13). Social wellbeing (n=5), sleep (n=4), and pain (n=1) werelesscommonly included. All 19 DHIsincluded
a health risk assessment with feedback identifying health domains in need of improvement, but only four asked usersto select a
prioritized change goal. Outcome evaluations were conducted for most (n=14), with nine DHIs evaluated using at least one
randomized control trial (RCT). Almost half of all DHIs (n=9) reported at least one evaluation of behavioral outcomes, mostly
employing RCTs (7/9). Six of 19 reported at least one evaluation of psychological health outcomes, again mostly employing
RCTs (5/6). Among the seven DHIs for which behavioral outcomes were evaluated using a RCT, effects were mixed, with only
one DHI showing significant effects across all assessed behavioral outcomes. Three found significant effects for some, but not
all, outcomes or timepoints, and three found no significant effects.

Conclusions: Although all 19 DHIs provided some advice about which health-related goals to prioritize, most did not actively
prompt usersto set such priorities. DHIs showing the most promise in terms of health behavior change were those that explicitly
promoted usersto prioritize changing specified health behaviors. Thisreview highlightshow DHIs could provide greater behavior
change support and provides the basis for designing more effective DHIs.
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Introduction

Digital Health Resources for Better Health
Sdlf-M anagement

Theavailability of digital health (or eHealth) resourcesthat aim
to facilitate health and well-being has grown exponentially.
Estimates of available mobile health applications range from
54,000 to more than 350,000 [1], with health and fitness apps
alone said to have yielded US$4.45 billion in revenue in 2023
[2]. This does not include the abundance of websites offering
health support. Following this growth, research has expanded
rapidly with afocus on the impact of such resources on health
behavior change [3]. Researchers have used severa terms to
refer to technology-based resources that aim to change
behaviors, including persuasive technology [4], persuasive
systems [5], and behavior-change support systems, which
Oinas-Kukkonen et a [6] defined as, “a sociotechnical
information system with psychological and behaviora outcomes
designed to form, alter, or reinforce attitudes, behaviors or an
act of complying without using coercion or deception” (p. 1225).
We will use the term “digital health interventions’ (DHIs) to
refer to such systems.

The convergence of digital technology and health care has
generated accessible DHIs that have the potential to promote
individual health self-care across geographic, chronological,
and socioeconomic boundaries. Previous reviews of such DHIs
and other digital health promotion resources have been
conducted and have highlighted and discussed variability in
intervention content [7-9], but have failed to identify key
intervention components that could distinguish between more
or less effective DHIs[10]. Identifying these elementsis crucial
given that the results of DHI evaluations have been less than
promising. For example, a meta-analysis of 156 “rigorous’
health app evaluations [11] found that they conferred “a slight
or weak advantage over standard care” (p. 10) with high
heterogeneity of findings, meaning some delivered positive
effects while others did not. So why is the substantial effort
devoted to DHI development resulting in such limited health
impact? We focus on the importance of goal selection and goal
prioritization.

TheNeed for | dentification and Prioritization of Goals

One reason for limited impact may be that DHIs start in the
wrong place, with many DHIs assuming that the user has aready
prioritized goals advocated by the DHI [12]. In reality, users
may be considering such goalsin the context of multiple valued
goalsand without much thought regarding prioritization [13-16].
Thislack of prioritization increases the chances of unsuccessful
goal pursuit.

Goal prioritization is critical because people have limited
cognitive and emotional resources to devote to goa pursuit
[17-19]. The presence of multiple valued goals competing for

https://www.jmir.org/2025/1/e68112

such resources increases the likelihood of people shifting their
focus away from any particular goal towards another, resulting
in poor goa persistence and failure to establish routines and
habitsthat can sustain new behavior patterns over time [20-24].
Goal prioritization has been shown to support sustained goal
pursuit in the face of competing goals by providing protection
against goal shifting [25-28]. This includes heath goal
prioritization, which has been shown to lead to greater health
behavior change [25,26].

Whilst some users will have already learnt to deploy goa
prioritization, many will not. Engaging and helping this latter
group with prioritization, particularly those with multiple health
needs and at high risk of poor health outcomes, is fundamental
to community and population-level health improvement [29].
Such support should result in better individual choicesinterms
of health goal pursuit and greater commitment to goals. This,
in turn, will increase the chance of successful change and,
thereby, optimize population changein relation to future health
and well-being.

Some DHI s provide god prioritization support through inclusion
of health risk assessments (HRAS). HRAs invite usersto reflect
on and report their health and health behavior patterns using
questionnaires and sometimes|aboratory (eg, blood) tests. This
is generally followed by personalized feedback identifying
assessed health domains (eg, physical health, diet, and sleep)
or specific behavior patterns (eg, for diet: consumption of
saturated and trans-fats) that can reduce hedth risks. HRAs
were widely used to promote health behavior change in the
1980s [30,31], and digital HRAs are still widely available
through worksites, universities, health care organizations,
insurance companies, and governmental health department
websites. Although HRAS can collect health behavior data and
provide feedback using low-cost and accessible tools, their
effectiveness as standalone interventions has been limited
[32,33]. A newer generation of HRAS, which also assess
psychological antecedents of behavior change, such as
motivation, readiness to change, perceived need to change, and
confidencein change success (ie, self-efficacy) [34], have shown
improved effectiveness [35,36]. Nonetheless, there is
considerable variability in design and effectiveness of digital
HRAsand it is unclear what constitutes best design practice.

Objective

Research indicates that DHIs will be more effective if they
provide support for goal prioritization. We suggest that DHIs
should begin by assessing a comprehensive range of health
indicators and hedlth-related behavior patterns and, where
possible, additional indices (such as biometrics and health
diagnoses). Such assessment would enable the identification of
health goals that would have the greatest impact on a user’'s
health. A DHI could then provide practical advice on goal
selection and prioritization based on the likely costs and benefits
from both an epidemiological perspective (ie, potential health
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gains) and the user’s situation and preferences, including their
abilities and readiness to pursue specific goals. Once priorities
had been established, such DHIs could provide behavior change
support for prioritized goals, including techniques shown to
promote behavior change, such as defining SMART goals and
implementation intentions (or 1f-Then planning) [37,38].

The aim of thisreview was to identify the availability of DHIs
that provide support for health-related goal identification and
prioritization. We sought to identify DHIsthat include two key
elements of behavior-change support. First, an assessment of
the user’s current health status or health behaviors across at
least two health domains (eg, physical activity and sleep) to
enable identification of priority domains or behavior patterns
in need of change. Second, some form of support for goal
prioritization. We characterize how assessment and prioritization
support were operationalized in DHIs and describe evaluation
practices and findings.

Methods

Data Sources and Search Strategy

We developed the protocol for this scoping review following
the guidelines of the PRISMA-ScR (Preferred Reporting Items

McNeill et &

for Systematic Reviews and Meta-Analyses extension for
Scoping Reviews; Multimedia Appendix 1) [39]. No additional
measures were taken to mitigate potential selection or
publication biases. The protocol was extensively discussed
between all authors but was not registered or published prior to
execution. In line with recommendations [40], the following
databases were searched by the lead author in September 2022:
Web of Science Core Collection, Scopus, OVID (Embase,
MEDLINE, PsycINFO, Globa Hedlth, and Health and
Psychosocial instruments), and EBSCOhost (Academic Search
Complete and Cumulative Index to Nursing and Allied Health
Literature Complete). Individual search strategieswere created
for each database with search terms mapping onto five main
areas of interest (see Table 1 for an example of search terms
mapped onto the areas of interest).

To create acomprehensive overview of publications relating to
each included DHI, we performed both forward (publications
citing the article) and backward (publications cited by the article)
searches of publications that described a DHI that met or could
meet our inclusion criteria. In some cases where the originally
retrieved publication was ambiguousin terms of eligibility (eg,
not enough detail describing the DHI), forward and backward
searches enabled us to reach a conclusive decision.

Table 1. Search terms used for the Web of Science database mapped onto areas of interest.

Areaof interest Search terms?

1. Digital technology

online OR digital OR internet OR web* OR mHealth OR eHealth OR mobile*

2. Focus on hedlth, hedlth-related lifestyle,
or long term noncommunicable diseases

3. Focuson behavior change or self-manage-
ment

4. Resource provides an assessment of cur-

health OR “long term condition*” OR “long term ill*” OR “chronic disease*” OR “chronic* ill*” OR
“chronic condition*” OR “non communicable” OR noncommunicable OR NCD* OR comorbid* OR
lifestyle

self-manag* OR self-monitor* OR behavio* NEAR/1 change OR lifestyle NEAR/1 change OR modif*
NEAR/1 behavio* OR modif* NEAR/1 lifestyle OR health NEAR/1 *manag* OR condition NEAR/1
*manag* OR disease NEAR/1 manag* OR behavio* NEAR/1 manag* OR improv* NEAR/1 health OR
improv* NEAR/1 lifestyle OR “behavio* intervention” OR “lifestyle intervention”

health* NEAR/1 assess* OR lifestyle NEAR/1 assess* OR risk* NEAR/1 assess OR health* NEAR/1

rent health, health-related behaviors, or
lifestyle

5. It provides personalized support in the
selection of health-related priority goals

evauat* OR lifestyle NEAR/1 evaluat* OR risk* NEAR/1 evaluat*

prioriti* OR select* OR choose OR “decision support” OR “decision tool*” OR “decision aid*” OR
“competing goal*” OR “competing behavio*” OR “focal goal*” OR “focal behavio*” OR “traffic light”

OR recommend* OR advi* OR decid*

#The search terms were combined as follows: 1 AND 2 AND 3 AND 4 AND 5. The search field was set to Topic for each row of search terms.

Eligibility Criteria

To be included, publications had to be in English and be
peer-reviewed. Furthermore, publications had to adhere to our
eligibility criteria aligned with an adapted version of the
Population, Intervention, Context, Outcome approach [41,42].

Population

To be included, akey function of the DHI had to be support of
users with health self-management. As a result, any DHIs
primarily providing support to people other than the person
being assessed (eg, a resource providing support to health care
providers or carers by assessing patients) were excluded.

https://www.jmir.org/2025/1/e68112

I ntervention

The DHI had to provide its users with prioritization support.
This had to include both assessment and prioritization
components, with both components covering primary,
secondary, or tertiary preventive health behaviors or goals (eg,
physical activity, sleep, alcohol use, or stress management)
and/or health behaviors associated with managing long-term
health conditions (eg, medication adherence, treatment
adherence, or condition monitoring tasks). Specific requirements
for each component are listed below.

Assessment across multiple domains: The DHI had to assess
health-related behaviors across at | east two health domains (eg,
physical activity and dietary health, or alcohol use and sleep).
We use “domain” to refer to agroup of health-related behavior
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patterns relevant to a particular health outcome. For example,
the domain “sleep” may include both responses to sleep
disruption as well as deep-hygiene behaviors. Similarly,
“physical activity” may include both exercise and sedentary
behaviors. In determining DHI inclusion eligibility, we focused
on domains, rather than specific behavior patterns, because
behavioral goas within the same domain are typically
“complementary” rather than competing [43]. Consequently,
there is less of a need to prioritize among them. For example,
focusing both on increasing exercise and decreasing sedentary
behaviors does not create goa conflict. In summary, we
excluded DHiIs that only assessed behavior patterns in one
domain (eg, only physical activity—related behaviors). In
addition, we excluded DHIs that provided support across
multiple domains but did not assess users in more than one
domain.

Prioritization support: To be included, DHIs had to assist the
user in selecting and prioritizing health domains or associated
behaviors. To enable inclusion of as many DHIs as possible,
we alowed this to be very basic. For example, providing
assessment-based feedback regarding which assessed health
domains or associated behaviors needed attention (eg, using a
traffic light system). More elaborate prioritization support could
include helping the user select priority goals based on
assessment of health and health behaviors, motivational
readiness, persona barriers, and preferences. This means that
DHIswere excluded if they did not, at the very least, use health
assessment data to provide the user with personalized advice
or feedback on which health domains or associated behaviors
posed a user-relevant health risk. Further, the need to directly
link prioritization support to assessment meant that DHI s that
provided prioritization advice on health domains or behaviors
without first assessing them (eg, advising users to increase
exercise and improve diet without having assessed users’ current
exercise and dietary behaviors) were also excluded.

Context

The assessment and prioritization components of the DHIs had
to be digital in nature. When a DHI employed a combination
of automated digital support and in-person or digital
person-based support (eg, telehealth or an online coach), only

https://www.jmir.org/2025/1/e68112
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those DHIswhere the assessment and prioritization components
could each be completed in a fully automated manner, albeit
with missing data (eg, biometric data that can only be collected
by aclinical professional, such as blood glucose or cholesterol
assessments), were included. Thus, DHIs in which either
assessment or prioritization support could not be completed
without involvement of another person were excluded, even
when thisinterpersonal support was provided through an online
or telehealth platform. However, DHI components following
the prioritization stage could be digital, in person, or a
combination of both.

Outcome

Our objective was to review developed DHIs that met our
inclusion criteria, regardless of study design or article type. We
included any publication that (1) reported on the development
of a DHI if it had resulted in a functioning DHI that met our
inclusion criteria, (2) reported on a current or prospective
evaluation or implementation of an existing DHI that met our
criteria (eg, feasibility and acceptability studies, randomized
controlled trials (RCTs), economic evaluations, protocol papers
for existing resources, and implementation papers), or (3)
reported on aDHI meeting our criteria, even if the DHI was not
the primary focus of the study.

We excluded review papers and conceptual papers as well as
publications that failed to provide evidence that the DHI was
operational. For example, projections of future developments.

Screening and Selection

Results from each database were exported to a reference
manager (EndNote v20.6, Clarivate Analytics). Prior to
screening for eligibility, duplicates, publications in alanguage
other than English, and publications that were identified as
scoping reviews, systematic reviews, or meta-analyses were
removed. Each stage of the screening process is presented in
Figure 1. Titles, abstracts, and full texts were all assessed by
IM. During the title and abstract stage, 40% of publications
were independently screened by CA, while during the full-text
article screening stage, 10% of publicationswereindependently
assessed by CA. All disagreements were resolved through
discussion.
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Figurel. PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) flowchart.
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Data Extraction and Charting

For each included publication, data was extracted by IM into a
spreadsheet. First, thefollowing information was extracted from
each publication to identify and map publications relating to
the same DHI: first author surname, year of publication, article
title, journal, and name of the DHI (where available). Then, at
the article level, the following additional data were extracted
and charted in Table 2: the focus of the publication (ie,
development, protocol, or evaluation) and, for eval uation reports,
the type of evaluation (ie, process, outcome (including RCT:
yes or no), or economic evaluation). Next, at the DHI level, the
following data were extracted: (a) country of development
(based on the country of the first author or, when unavailable,
primary contact); (b) technology platform used; (c) details on
how data privacy was handled; (d) target population; (€)
development, including theoretical underpinning; (f) assessed
behavioral health domains as well as other assessed
health-related factors, including factors that might inform the
level of health risk across different areas of health (eg,
psychological health factors, social health factors, biometric

https://www.jmir.org/2025/1/e68112

v

s Notpeer-reviewed (n=4)
Conceptual paper only (n=4)
No self-assessment (n=2)
Singular focus (n=13)
Assessment or prioritization
not digital (n=7)

* No prioritization support
based directly on assessment
(n=25)

¢ Insufficient information
(n=8)

data, and family history); (g) description of prioritization
support; (h) support beyond prioritization; and (i) use of prompts
to encourage the user to revisit the DHI or continue goal pursuit.
Component g (prioritization support) was charted in relation to
two criteria. The first was feedback provided on assessment
results, which we regarded as the most basic level of
prioritization support, where DHIs provided personalized
information about which domains or behaviors may be more or
less in need of change. Second, we identified DHIs that
explicitly prompted or assisted the user in selecting a particular
health domain or behavior pattern as a priority for change.
Finally, for outcome evaluations that used, at minimum, a
pre-post (AB) design, the key findings of that evaluation were
charted. Impact measures for effectiveness were classified as
significant improvements in health behaviors, physiological
health outcomes, psychological health outcomes, socia or
environmental health outcomes, or antecedents of health
outcomes (eg, knowledge and skills). Note that we do not report
outcome data based on postintervention assessment when no
preintervention or cross-condition comparison was available.
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Table 2. Overview of included publications (n=56) mapped onto each digital health intervention (n=19).

Name of digital health intervention and corresponding publications Focus of publication (multiple categories possible)®

P D PE OE RCT EE SA

A. Adolescent Diabetes Needs Assessment Tool (ADNAT)

[44] X

[45]° x x
B1. Alive!

[46] X X

[47° x x
B2. AlivePD ©

[48]° X

[49]° X X X

[50]° x x
C. Carolina Health Assessment Research Tool (CHART)

[51] X

D. Connection to Health

[52] X X X X
E. eVida Toolkit

[53] X
F. Gabby

[54]° X X

[55] X X X
G. Health Map

[56] X
H. Healthy Lifestyle Support Program

[57]b X

[58] X X X

[59] X X X

|. Kanker Nazorg Wijzer ( Cancer Aftercare Guide )

[60]° X X

[61] X

[62] X

[63] b X X

J. Mijn Gezond Gedrag ( My Healthy Behavior )

[64]° X
[69] X
[66] X X X
[67] X
[68] X
[69] X
K. My Health Mattersl (MHM) with @live Health Risk Assessment
[70] X X X
https://www.jmir.org/2025/1/e68112 JMed Internet Res 2025 | vol. 27 | e68112 | p. 6
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Name of digital health intervention and corresponding publications Focus of publication (multiple categories possible)®

P D PE OE RCT EE SA

L. OncoKompas
[71] X X
[72° X
[73] X
[741° X
[75]° X
[76]° X
[77° X X X
78] X X
[79)° X
[80]° X
[81]° X
M. Perfect Fit
[82)° X
[83] X X

N. Prevention Compass

[84] X 5@ X
[89] X
[86]° X
[87] X
[88] X
[89] X
O. Prevent Connect
[90] X
P. PRO-FIT
[o1]° X
[92] X X X
[93° x X x
[941° X

Q. PUL SE (Canada)

[99] X
[96] X X
R. SPRITE
[97] X
[og]" x x

S. Unnamed HRA ©
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Name of digital health intervention and corresponding publications

Focus of publication (multiple categories possible)?

P D PE OE RCT EE SA

[99]

X xd

D: development; P: protocol; PE: process evaluation (including feasibility and acceptability); OE: outcome evaluation; RCT: randomized controlled
trial (identified subtype of OE); EE: economic evaluation; and SA: secondary analysis.

bFound through aforward or backward search.

Tailored version of the Alive! intervention targeting adults with prediabetes.
T hese outcome evaluations only included a postintervention eval uation and therefore were excluded from the outcome evaluation resultsin Table 5.

®HRA: health risk assessment.

Results

Study Selection

Database searcheswere executed on September 22, 2022. Across
databases, the searchesidentified 2235 records. After removing
duplicates, non-English records, and review papers (identified
through the Endnote search function and then manually verified
as being scoping reviews, systematic reviews, or meta-analyses),
880 recordsremained. Theserecordswere screened by IM based
on title and abstract. Then CA screened 360/880 records,
yielding asatisfactory inter-rater reliability (k) of .84. Had less
agreement been found, we would have conducted further,
independent intercoder reliability checks. For the 24 publications
that resulted in disagreement between authors based on titleand
abstract assessment, agreement was reached through detailed
discussion.

Of the 96 publications retained for full-text screening, 94 were
successfully retrieved. IM screened each article and conducted
aforward and backward search on any articlesdescribing aDHI
that met or could meet our inclusion criteria to identify
additional publications reporting the same DHI. Next, CA
screened a randomly selected 10% (n=9) of retrieved articles.
The reviewing authors independently agreed on all but one
article and then agreed on the last one through discussion. A
further seven full-text publications that were initialy to be
screened only by the lead author contained interventions that
werejudged to be ambiguousin termsof their eigibility. Hence,
these publications, and any publications associated with the
same DHI found through forward and backward searches, were
also coevaluated by CA, with agreement reached on all.

Overall, screening resulted in 31 of theretrieved full text articles
being included and 63 being excluded. The primary reasonsfor
exclusion are reported in Figure 1. An additional 25 articles
relating to the DHIs covered by the 31 articles included from
the search results were found through forward and backward
searching, resulting in a total of 56 articles being included.

https://www.jmir.org/2025/1/e68112

These 56 articles reported 19 unique DHIs, with one DHI
containing two versions, one for the general population, and
one for a specific subpopulation. Table 2 provides an overview
of how the 56 included publications were related to each of the
19 DHIsbased on their reporting focus, categorized in terms of
whether they reported DHI development, a protocol for
evaluation, a process evaluation (including feasibility and
acceptability), an outcome eval uation, an economic eval uation,
or a secondary analysis [100]. Each DHI was given a unique
letter-based identifier (A-S).

Intervention Characteristics

Characteristics of the 19 DHIs are presented in Table 3. Eight
were developed in the Netherlands (H, I, J, L, M, N, B, and S),
fivein the United States (B, C, D, F, and R), two in Canada (K
and Q), and one in each of Australia (G), France (O), Portugal
(E), and the United Kingdom (A).

Themost common DHI delivery-modewas viaawebsite (n=16).
Three (A, H, and O) were delivered through a mobile app. One
DHI combined website delivery with email (B) and another
mentioned use of a conversational agent (F). A small majority
(11/19) of DHIswere said to have taken account of data privacy
and security issues (A, B, E, I, J, K, L, N, B S, and R). Seven
DHIs(A, I, J, L, N, B and S) used a username with password
combination for protected access, and one (E) stated that all
data were recorded in an anonymous manner. One mentioned
use of afirewall (N), and four mentioned being compliant with
government or industry standards or regulations (B, E, K, and
R).

More than half (n=10) of the 19 DHIs were devel oped to target
the general population (B1, C, D, E, H, J,N, O, Q, and S), with
three of these being delivered within a health care setting (D,
Q, and S). The remainder targeted populations at risk of or
diagnosed with cardiovascular disease (n=4; K, M, P, and R),
diabetes (n=2; A and B2), cancer (n=2; | and L), or HIV (n=1;
G). One DHI targeted preconception, African American women

(F).
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Nameof DHI2  Country Platform Dataprivacy  Target popula- Theoretical basis Assessed behavioral domains and
or security tion health factors
mentioned

A.Adolescent UK Mobile app Yes Type ldia Complexity science, includ-  Physical activity; diet; monitoring

Diabetes Needs betes ing transtheoretical change  of blood glucose levels, medica-

Assessment cycle tion taking; living with diabetes.

Tool (ADNAT)

B1. Alive! USA Email, web-  Yes B1. Genera Health belief model, the Physical activity; diet (ie, fruits

B2 Alive PDP site, and mo- population theory of reasoned action,  and vegetables, saturated and trans

’ bile phone B2. Adults social cognitiveand social  fats, and added sugars).
(latter for B2 with predia- learning theories, goal-set-
only) betes ting theory, social market-
ing, and the transtheoretical
model

C. Carolina USA Website _c Generd popu- — Physical activity; diet; alcohol use;

Health Assess- lation tobacco use; weight.

ment Research

Tool (CHART)

D. Connection USA Website — Genera popu- — Physical activity; diet; smoking;

to Health lationinprima alcohol; depressive symptoms.

ry care setting

E. eVidaToolk- Portuga Website Yes Genera popu- — Physical activity; diet; smoking;

it |ation drinking; use of illicit substances,

sleep (ie, habitsand quality); well-
being, socia cohesion, and func-
tional independence; mental
health; health and disease; anthro-
pometric assessment and cardio-
metabolic parameters.

F. Gabby USA Websitewith  — African Amer-  Provider-patient communica-  Physical activity; diet (including
conversational icanwomenin tion theory pregnancy-related nutrition); alco-
agent preconception hol; tobacco; illegal substances;

stage emotional and mental health; genet-
ic health; reproductive health;
health care risks (eg, insurance);
health conditions and medications;
immunizations; infectious disease
risk; partner health; relationship
risk (ie, abuse); environmental risk
(eg, toxoplasmosis, well water).

G.HedthMap Austrdia Website — HIV-positive — Physical activity; alcohol; smok-

people ing; psychological health; adher-
ence to antiretroviral therapy;
monitoring CD4 T-cell count and
viral load (HIV) testing; hepatitis
A (HAV) and B (HBV) vaccina-
tion status;, HBV and hepatitis C
(HCV) investigation status; fasting
blood cholesteral, fasting blood
sugar, blood pressure, and BMI;
cervical cytology in women; sexu-
aly transmissible infection (STI)
screening in men who have sex
with men.

H. Healthy Netherlands ~ Mobileapp  — General popu-  yaPAY, |-Change® model ~ Physical activity; smoking; alco-

Lifestyle Sup- lation hol; food; energy and recuperation.

port Program

I.Kanker Na=  Netherlands  Website Yes Cancer sur- Theory of planned behavior, Physical activity; diet; smoking;

zorg Wijzer vivors self-regulation theory, and  fatigue; return to work; mood; re-

(Cancer After- the I-Change model. |ationships; residual symptoms.

care Guide)
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Name of DHI2  Country Platform Dataprivacy  Target popula- Theoretical basis Assessed behavioral domains and
or security tion health factors
mentioned

J Mijngezond Netherlands  Website Yes Genera popu- |-Change model Physical activity; smoking; alco-

gedrag (My |ation hol; diet (fruit and vegetable con-

Healthy Behav- sumption).

ior)

K. My Hedth  Canada Website Yes Workingpopu- — Physical activity; smoking; alco-

Matters! lation at risk hol; diet; stress; weight; choles-

(MHM) with of cardiovascu- terol, blood pressure; diabetes sta-

@live Health lar disease tus; medication (yes or no) and

Risk Assess- clinical values if known; personal

ment health history; family health histo-

ry.

L. OncoKom-  Netherlands  Website Yes Cancer sur- — Physical activity; alcohol; smok-

pas vivorsor incur- ing; diet; weight; mental health;
able cancer physical health, such as pain, sex-

ual health, and deep; social health;
specific head and neck cancer—re-
|ated assessments (see Table 1)

M. Perfect Fit ~ Netherlands ~ Website — Workingpopu-  Transtheoretical model Physical activity; diet; smoking;
lation at risk alcohol; work (stress); family his-
of cardiovascu- tory; medical history; blood, an-
lar disease thropometric, and biometric mea-

sures.

N. Prevention  Netherlands  Website Yes Genera popu- Transtheoretical model, Physical activity; smoking; alco-

Compass lation protection motivation theo-  hol; diet; psychological health

ry, and social cognitivetheo-  (stress, burnout, depression); so-
ry ciodemographic variables, family
and persona medical history.

O. Prevent Con- France Mobile app — Generd popu- — Unhedlthy eating; sedentary

nect lation lifestyle; alcohoal; tobacco.

P. PRO-FIT Netherlands ~ Website Yes Adults with I-Change model (2.0) Physical activity; diet (fruit, veg-
familial hyper- etables, and saturated fat intake);
choles- smoking; compliance to statin
terolemia therapy.

Q. PULSE Canada Website — Genera popu- Transtheoretical model Physical activity; smoking; diet;
lationinprima acohol; stress; depression; age;
ry care setting blood pressure; glycemic control

values. Additional measure: behav-
ior change readiness for elements
not in accordance with accepted
targets.

R. SPRITE USA Website Yes Adultswho Health decision model, Physical activity; diet; smoking;
have beendi- whichisbased ontheheslth alcohol; stressreduction; memory;
agnosed with  belief model, and transtheo-  literacy; social environment; pa-
acuteM|f ang  retical model tient-provider relationship; missed
hypertension appointments; medi cation manage-

ment; side effects; knowledge and
risk perception; cardiovascular
risk.
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Name of DHI2  Country Platform Dataprivacy  Target popula- Theoretical basis Assessed behavioral domains and
or security tion health factors
mentioned
S. Unnamed Netherlands ~ Website Yes Genera popu- Transtheoretical model, Physical activity; alcohol; smok-
HRAY lationincare  protection motivation theo-  ing; cardiovascular and psycholog-
setting ry, and social cognitivetheo- ical risk.

ry

8DHI: digital health intervention.

b Thiswas atailored version of the original Alive! Intervention.
®No information on this element was found across publications.
9HAPA: health action process approach.

€-Change: integrated change model.

UYIE myocardial infarction.

9HRA: health risk assessment.

Theoretical Underpinnings

Of the 19 DHIs, 12 had clear theoretical underpinnings (Table
3). Many claimed to have applied psychological theories such
as the transtheoretical model (n=7; A, B, M, N, Q, R, and S),
social cognitive theory (n=3; B, N, and S), health belief model
(n=2; B and R), protection motivation theory (n=2; N and S),
health action process approach (n=1; H), theory of planned
behavior (n=1; I) or theory of reasoned action (n=1; B), god
setting theory (n=1; B), self-regulation theory (n=1; I), and the
overarching integrated change model (n=4; H, I, J, and P). One
DHI report referred to social marketing theory (B), onereferred
to provider-patient communication theory (F), and another
referred to complexity science as a guide for intervention
development (A). For seven (of 19) DHIs, there was no
reference to theoretical underpinnings.

Design Processes

We were able to find details on DHI development or design
processes for just seven of the 19 DHIs (A [44], D [52], E[53],
F[54],1[60Q], L [71], and Q [95,96]). Five out of these seven
mentioned involvement of members of the user population at
one or more stages of the development (A, D, F, I, and L),
whereastwo did not (E and Q). Among thefiveinvolving users,
two (I and L) reported conducting an early stage needs
assessment before commencing development of the DHI. To
guide the development process, one DHI (1) was developed
using intervention mapping [101] and ancther (A) was
devel oped using recommendationsfor the design and validation
of questionnaires [102,103].

Assessed Health Domains

Health domains as well as other health factors assessed by the
DHIs (components af from the Data Extraction and Charting
section) are reported in Table 3. All (n=19) assessed physical
activity. Most (n=17) assessed diet (al except G and S) and
smoking (all except A and B), closely followed by acohol use
(n=15; al except A, B, I, and P). However, only two DHIs
mentioned assessment of illegal substance use (E and F). Four
assessed sleep (E and L) or associated constructs (fatigue: |;
energy levels. H). One assessed pain (L). The four DHIs

https://www.jmir.org/2025/1/e68112

involving populations receiving medical treatment (A, G, P,
and R) al assessed medication adherence, with one DHI
assessing several other factors related to treatment (ie,
patient-provider relationship, missed appointments, and side
effects of medication; R).

Other health-related factors were also assessed; 13 DHIs
assessed at |east one factor related to psychological health (eg,
stress, depression, mood, or well-being; A, D, E, F, G, I, K, L,
M, N, Q R, and S) and five assessed at least one
social-environmental factor, such as social isolation or risk of
domestic violence (E, F I, L, and R). To enable further
personalization of feedback based on risk profiles, six DHIs
included an anthropometric assessment (eg, weight or BMI; C,
E, G, K, L, and M) and seven included cardio-metabolic
parameters (eg, cholesterol, blood pressure, or glycemic levels,
E,G,K,M, Q,R,andS). Five assessed personal medical history
(E, F, K, M, and N) and three assessed family medical history
(K, M, and N).

Prioritization Support

The extent of prioritization support through prioritization
feedback and subsequent prioritization assistanceaswell asany
postprioritization support offered by each DHI (components g-i
from the Data Extraction and Charting section) are reported in
Table 4. Prioritization feedback to users took several different
forms. Nine (of 19) DHIsincluded atraffic light—based feedback
tool, which used color coding (eg, green, orange, and red) to
indicate the extent to which each of the assessed health domains
or associated behaviors presented a health risk or was in need
of change (A, E, I,J, L, M, N, O, and S). For most of these (7/9;
all except A and ), traffic light information was combined with
written feedback. The non—traffic light—based DHIs (10/19) all
provided written feedback. Written feedback generally included
information on how each domain or associated behavior differed
from national guidelines or was related to the user’s health risk
levels. For some DHIs (n=7), feedback included suggestions
on how to reduce health risk or create change in high-risk
domains (C, F, N, O, P, Q, and S). One DHI included specific
information on clusters of interrelated factors that showed
elevated risk levels (L).
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Table 4. Overview of prioritization and behavior change support elements of included interventions (n=19).

McNeill et &

DHI a Prioritization support

Additional support past prioritization

Prompts to revisit
DHI or continue

goal pursuit
A. Feedback: Traffic light feedback on assessment _b No
scores, with red indicating high need, orange indi-
cating intermediate need, and green indicating low
need.
Bl. . Feedback: Separatereportsonassessment do- Participants receive weekly messages offering tailored small-step  Weekly emails.
mains. goalsto choose for the following week, tailored tips for achieving
«  Prioritization: Participants choose an initial  those goals, health information, and numerous opportunities for
module to work on for the subsequent 3 interaction and engagement.
months.
B2. .« Feedback: Separatereportsonassessmentdo- AsB1, with added detail: the intervention offers social support Weekly emails.
mains. through ateam system, which allows participants to send messages
o Prioritization: Participants are promptedto  to each other with either a predrafted motivational message or a
choose at least one physical activity and one  personalized message of support. Other featuresinclude adaily
dietary goal. tracker to log weight, activity, and dietary intake, with automatic
graphing over time; an automated coaching tool to help participants
overcome common barriers, weekly infographics that reinforce
core messages of the program; downloadable worksheets; and links
to external resources.
C. Feedback: Health summary with tipsand suggess — No
tions for behavior change.
D. Feedback: Written feedback on assessment results  Basic siteincluded educational materials on four health behaviors.  Periodically
with recommendationsregarding what health behav-  Enhanced site also included a section about action plans, prompting
iors to modify. usersto develop an individualized plan; adiscussion forum section,
where patients could post issues and discuss them with other pa-
tients working on similar behavioral changes; and an “Ask the
Expert” section, where patients could pose questionsfor theclinical
team.
E. o Feedback: Traffic light feedback on assesss  — No
ment components paired with written recom-
mendations. Low risk: green; moderate risk:
yellow; and relevant risk: orange.
o  Further assessment: Individuals showing
moderate or relevant risk in one or moredimen-
sions areinvited to participate in amore de-
tailed assessment.
F. o  Feedback: Risksareidentifiedin“My Survey Adding arisk to the My Health To Do List resultsin receiving No
Results.” User can select arisk to learn more  longitudinal behavior change scripts for that risk.
about. Gabby then provides informational
script onrisk, followed by questions capturing
the stage of change for risk. Thisresultsin
stage-appropriate guidance and tipsfor change.
o Prioritization: The user either adds the risk to
theMy Health To Do List or selectsadifferent
risk to learn about.
G. Feedback: Individualized reports highlight health  Linksto and information on a series of relevant websites. No
issues of concern and advise users to discuss these
with their treating clinician and health care team at
subsequent consultations.
H. Feedback: Automated feedback based on assesss  Personal action plan drawn up at the start workshop. Use of Weekly

ment.

weekly buddy contacts. Access to mHealth Health Quiz app.
Supporting health education materials viaemail. A 2-hour repeat
workshop after 1 month for answering questions and for (peer)
education. Twelvetimesaweekly health tip email to help maintain
awareness and motivation.
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DHI a Prioritization support

Additional support past prioritization

Prompts to revisit
DHI or continue
goal pursuit

Feedback: Traffic light feedback on assessment
scores, with green indicating no need to complete
module, orange indicating some potential for im-
provement by completing module, and red indicat-
ing the user is advised to compl ete this module.
Modules are inter-related in that users may be ad-
vised to visit several modules simultaneously (eg,
fatigue and physical activity) if both need improve-
ment.

«  Feedback: Traffic light (red, orange, green)
paired with an explanation for their rating.
Respondents can click on links to receive ad-
ditional information about the guidelines and
the specific health behavior.

«  Prioritization (in sequentia condition only):
Users choose one behavior with orange or red
light based on personal motivation.

Feedback: All risk factors are explained in detail
and are organized into one of five categories: (1)
lifestyle habits (smoking, diet, alcohol, and self-
medication); (2) coping factors (stress, exercise,
and relationships); (3) environment (toxic materials
and sun); (4) health indicators (blood pressure,
cholesterol, blood sugar, weight, and age); and (5)
family factors. Users also receive an overall health
score. The lower the score, the lower the individu-
al’srisk of developing chronic disease; the higher
the score, the higher the risk.

Feedback: A compass metaphor is used to summa-
rize overall well-being. Traffic light feedback is
provided using green (no elevated well-being risks),
orange (elevated well-being risks), and red (serious-
ly elevated well-being risks). In addition, users re-
ceive elaborated personalized information on the
outcomes, including information on clusters of in-
terrelated factors when these are elevated.

«  Feedback: Traffic light profiles (green: low
risk; orange: intermediate risk; or red: high
risk).

o  Prioritization: A suggestion to make a choice
out of several health promotion activities based
on the participant’srisk profile, preferences,
and motivational aspects.

Feedback: Traffic light profiles (green: normal risk;
orange: moderately elevated risk; red: seriously el-
evated risk) divided into four domains (lifestyle,
psychological, social, and physical) with subdo-
mains. Threats associated with elevated risk (orange
and red) and potential gains of taking preventive
action are explained. The feedback concludes with
an overview of actions the participant can take to
address elevated risk categories.

Feedback: Each assessed behavior ispresented with
an arrow on acolor scaleranging from green (“very
good behavior”) to red (“very bad behavior”). Un-
derneath the arrows, the app provides recommended
actions for each behavior in need of change.

The module content consists of two sessions (session 1: problem
identification, goal setting, and action planning; session 2: evalua-
tion) and is customized to personal characteristics (gender, age,
marital status, children, educational level, BMI), cancer-related
issues (type of cancer, type and number of comorbidities), motiva-
tional behavioral determinants (attitude, self-efficacy, and inten-
tion), and current lifestyle behavior.

Based on additional assessment measures, personal adviceis pro-
vided on selected behaviors. Thisincludes (1) advice targeting at-
titude change, (2) advice on socia influence and how to navigate
it, (3) advice on forming an action plan, and (4) adviceto increase
self-efficacy and appropriate coping responses.

Usersreceive achecklist and action plansfor implementing changes
to lower their risk factors. Users can also attend one-on-one onsite
clinical sessions with registered nurses and partake in onsite edu-
cational initiatives to educate them of the risk factors associated
with metabolic diseases. Initiatives include lunch and learn ses-
sions, awareness bulletins, monthly emails, newsletters and videos,
and activity challenges.

Users are provided self-care advice (tips and tools) tailored to the
individual user. In the DHI component, users are provided with
personalized supportive care options, based on their participant
reported outcome scores and expressed preferences (eg, preference
for individual therapy versus group therapy).

In the Motivational Interviewing (M) condition, personalized M|
sessionswith an occupational physician were added, together with
additional tailoring based on motivationa elementsin the web-
based HRA and an additional motivational paragraph in the
newsletters.

Personalized suggestions are made to support actions based on the
stage of motivation, the preferencesfor professional guidance (yes
or no), actionsin groupsor alone, actions outside or closeto home,
and actions viainternet, telephone or face-to-face. In case of high
risk (red category), the feedback includes referral for further
medical evaluation and treatment if necessary.

Following the feedback screen, users go to a screen that displays
DHIisthat would be hel pful in encouraging changein the behaviors
that requireit.

Per module: 30 days
after session 1toen-
gagein session 2.

Monthly newsitems.

Respondents were
encouraged to revisit
website, but no men-
tion of specific
prompts.

None for the digital
component.

No

No

No

No
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DHI a Prioritization support

Additional support past prioritization

Prompts to revisit
DHI or continue

goal pursuit
P. Feedback: Based on assessment the user receives  Usersare provided accessto face-to-face counselling complement-  None for the digital
(1) feedback on how each behavior contributesto  ed with telephone booster sessions (PRO-FIT coach). component.
their overall CVDC risk, (2) information on the
changeability of the behavior, and (3) cues about
how the risk behavior may be changed.
Q. Feedback: Each risk factor hasitsown feedback  — No

section, including an introductory brief, the patient’s
current results, evidence-based target values,
lifestyle modifications, and risk management edu-
cation. Feedback is personalized based on current
behavior and motivationa readiness for change.

R. Feedback: Tailored feedback toreinforceevidence- —
based behavior for disease and lifestyle manage-
ment.

S. Feedback: Tailored health action plans, where each
plan contains (1) the outcome of the individual risk
assessment using atraffic light system (green: nor-
mal risk; orange: moderately elevated risk; red: se-
riously elevated risk), (2) an explanation of the as-
sociated health risks and potential gains of preven-
tiveaction, (3) individual opportunitiesfor lifestyle
change, based on motivation, self-efficacy, and
preferences.

drugs).

Monthly assess-
ments and informa-
tion modules (digital
arm).

The participant receives referral suggestions and information for  No
either local providers with individual or group activities or online
offers. Follow-up actionsinclude lifestyle advice and starting with
(preventive) drug treatment (eg, lipid and blood pressure lowering

3DHI: digital health intervention.
BNo information on this element was found across publications.
°CVD: cardiovascular disease.

Although each of the 19 DHIs included some form of
algorithm-based feedback on which domains or associated
behaviors required change, only three provided further
prioritization support by prompting the user to make a choice
as to which behaviors they wanted to start working on (B, F,
and J). One other (M) suggested the user should make achoice,
but it is unclear whether this choice was recorded by the DHI.
All feedback was based on user assessment results, but only
five DHIsfurther personalized feedback based on psychological
factors related to behavior change, such as stage of change,
attitudes towards change, self-efficacy, and coping plans (F, J,
M, P, and Q).

Postprioritization Support

Most DHIs (14/19) provided additional support beyond the
feedback stage. However, the form of this additional support
varied widely. Some (n=6) offered integrated in-person support
(H, M, and P) or referrals or recommendations for in-person
support (L, N, and S). Severd (9; B, D, F H, 1, J, K, L, and M)
included integrated change support of adigital nature (eg, online
modules and progresstrackers), and others (n=4) provided links
to useful external digital resources (eg, online health education)
or other DHIs (G, N, O, and S). Five DHIs did not provide any
support beyond feedback provided on the assessment (A, C, E,
Q,and R).

https://www.jmir.org/2025/1/e68112

Promptsto Revisit DHIs

The majority of DHIs (n=12) did not include promptsto enable
users revisit the DHI for support after an initia interaction (A,
C,E G K,L,M N, O, PR Q, and S). One DHI may have
included revisit prompts, but the nature of these was unclear
(J). Out of the six DHIs that explicitly mentioned prompting
usersto revisit (B, D, F, H, I, and R), only one prompted users
to revisit the DHI with a view to assessing progress toward or
revision of change goals (D).

Outcome Evaluations

Outcome evaluations that used, at minimum, a pre-post (AB)
design are reported in Table 5. Most DHI's (14/19) reported at
least one outcome evaluation (22 evaluations in total), with ten
reporting at least one RCT (15 RCTs in total; see Table 2).
Amongst the five DHIs not reporting any outcome evaluations
(C, E, G, O, and Q), one mentioned plans to conduct an RCT
[90], but no results had been published at the time of writing.
Out of 14 DHIs reporting at least one outcome evaluation, one
(S) was only evaluated cross-sectionally after the intervention
had been completed, without a comparison condition. The
evaluation of this DHI is excluded from the results presented
in Table 5.
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Table 5. Characteristics and results from outcome evaluations.

McNeill et &

pHi@ Study design Target group, n participants; Datacollec- Outcomecate-  Findings
mean age (years) tion gories
A. Pre-post compar- 89 young peoplewithtypel — Baseline-6 Physiological  pa,  greater reduction for completersthan noncom-
[42] ing ADN ATP com- diabetesaged 12-18 years; 14.3 months pleters.
pletersvsnoncom-  for completers, 14.5 for non-
pleters completers
Bl  RcT®withwaitlist 787 nonmedical employeesof Baseline-4 Psychological _The following outcor_nes shom_/ed significantly greater
(4319 control Kaiser Permanente of Northern - months health, an- improvement for theintervention group than the control
California; 44 tecedents group: quality of life, mental score, self-assessed health
status, presenteeism at work, self-efficacy to change
diet, self-efficacy to change physical activity, stage of
change for physical activity and diet.
Bl. Asabove Asabove Asabove  Behavioral The following outcomes showed significantly greater
[md improvement for theintervention group than the control
group: physical activity, diet (greater declinein intake
of both saturated and trans fats and greater increase in
consumption of fruitsand vegetablesin theintervention
group). Therewasamargind effect for the consumption
of added sugars.
B2. RCT withwaitlist 339 patientsin an ambulatory  Baseline-6  Physiologica Thefollowing showed greater reduction in theinterven-
[ 45]f control care hedlth caredelivery sysiem  months tion group than the control group: fasting glucose,
whose recent fasting glucose or HbA1c, weight, BMI, waist circumference, and Fram-
HbA 1c were within the predia- ingham 8-year diabetesrisk. In addition, theintervention
betes range 55 group showed agreater increasein TGYHDL " ratio than
the control group.
B2. Asabove Asabove Asabove  Behavioral, The following outcomes showed significantly greater
[ 46]f psychological  improvement for theintervention group than the control
health, an- group: diet (greater intake of fruits and vegetables and
tecedents reduction of refined carbohydrates), physical activity,
antecedents (self-rated health, self-efficacy to change
diet, ability to concentrate, ability to resist illness), fa-
tigue.
D. RCT with active 169 patients aged 18-65 years, Baseline-3 Behavioral, No differenceswere found between the intervention and
[48]  control 43 months-6  psychological  control groupsfor diet (marginal), physical activity, total
months health number of health risks, depression, or quality of life.
For smoking- and al cohol-rel ated outcomes, there were
not enough participants to run analyses.
F. RCT 100 women who self-identified Baseline-6 Behavioral, Overall risksresolved: ahigher number and percentage
[51] as African American or Black, months psychological  of reported riskswereresolved in theintervention group
were 18-34 years of age, and health, social or than the control group. A higher percentage of triggered
self-reported not being pregnant environmental  risks was resolved in the intervention group than the
at enrolment; 25.5 health control group for emotional or mental health, men and
health care, and nutrition and activity. No differences
between theintervention and control groupswere found
for environmental risks, genetic health history risks,
health care risks, health condition or medicine risks,
relationship risks, reproductive health risks, substance
use, or immunization or vaccine risks (marginal).
H. RCT withwaitlist 116 employeeswith cardiovas- Baseline-6  Physiological The following showed greater improvement for thein-

45 control cular disease; N/A! weeks

tervention group than the control group: total cholesterol,

LDL/, and weight. No differences were found between
the intervention and control groups for HDL, systolic
blood pressure, diastolic blood pressure (margind),
glucose, or HbAlc.
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pH|@ Study design Target group, n participants; Datacollec- Outcomecate-  Findings
mean age (years) tion gories
l. RCT with waitlist 462 cancer survivorsdiagnosed Baseline-6 Behaviora « Basdlineto 6 months:
[ 58]" control with various types of cancer months-12 «  Physica activity: no differences between in-
and who had completed prima-  months tervention and control groups.
ry cancer treatment (surgery, «  Diet: vegetable intake improved morein the
chemo-, or radiation therapy) intervention group than the control group.
with curative intent at least 4
weeksand up to 56 weeks prior . Basdineto 12 months:
toinitial participation; 55.9 . Physical activity: moderate physical activity
improved morein theintervention group than
the control group.
. Diet: no differencesin vegetable intake be-
tween the intervention and control groups.
l. Asabove Asabove, with meanagenow Asabove  Psychological  Thefollowing showed greater improvement in theinter-
[59]k calculated acrossthose compl et- health, social or  vention group than the control group: depression, fa-
ing 6 months of follow-up; 56.3 environmental  tigue, emotional functioning, and social functioning. No
health differences were found between the intervention and
control groupsfor global health status, physical function-
ing, role functioning, cognitive functioning, or anxiety.
J. RCT withsimulta- 5055 adults aged 18-65 years  Baselinee  Behaviora « Nodifferencesat 12 or 24 months:
[62] neousvssequential with Internet accessand basic 12 months- o  Physical activity and diet.
goal engagement  Internet literacy aswell asa 24 months !
vs control valid email: 44.2 o  Simultaneous vs control:
' «  Overdl risk a 12 months: no difference.
o Overdl risk at 24 months: simultaneous group
saw greater reduction than the control group.
« Alcohol and smoking at 12 or 24 months: no
difference.
«  Sequentia vs control:
o Overdl risk at 12 months: sequentia group
saw greater reduction than the control group.
e Alcohol and smoking at 12 months: no differ-
ence.
«  Overdl risk at 24 months: no difference.
« Alcohol at 24 months. sequential group saw
greater reduction than the control group.
«  Smoking at 24 months: no difference.
o  Simultaneous vs sequential:
o Overdll risk at 12 or 24 months: no difference.
« Alcohal at 12 or 24 months: no difference.
«  Smoking at 12 and 24 months: sequential
group was better than the control group.
K. Pre-post 1-armed 253 employeeswith at least 1  Baseline-6  Physiological Significant reductionsin blood pressure, cholesterol,
[66] trial risk factor for metabolic syn-  months and total risk factors. No reduction in blood glucose or
drome; N/A waist circumference.
L. RCT with waitlist 625 cancer survivorsdiagnosed Baseline-1  Antecedents, No differenceswere found between theintervention and
[73]I control with head and neck cancer, week-3 social or envi-  control groupsfor knowledge, skills, confidence, mental
colorecta cancer, breast cancer, months-6  ronmental adjustment, supportive care needs, personal control,
Hodgkin lymphoma, or non-  months health, psycho- patient, and physician interaction. Quality of life showed
Hodgkin lymphoma; 65 logical health  greater improvement for theintervention group than the
control group. For cancer-specific outcomes, see Table
3.
L. Asabove Asabove Asabove  Psychological  Theintervention showed the greatest impact on quality
[74]I health, physio-  of life for cancer survivors with low to moderate self-
logical, social  efficacy and among those with high personal control
or environmen-  and those with high health literacy scores.
tal health
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pH|@ Study design Target group, n participants; Datacollec- Outcomecate-  Findings
mean age (years) tion gories
M. Randomized trial 491 workersin 18 work units  Baseline-6  Behavioral, No differenceswere found between theintervention and
[79] withtwointerven- from military, police, and a months-12  physiological control groups for self-rated health, BMI, body weight,
tion conditions hospital with increased cardio- months work ability, sickness or absence, physical activity,
(limited vs exten-  vascular risk; 50.8 smoking, or excessive a cohol use.
sive)
N. Pre-post 1-armed 368 employees; 45 Baseline-6  Physiological No differences were found pre-post for smoking
[81] trial months (marginal), diastolic blood pressure, BMI, or LDL.
Significant improvements were found pre-post for sys-
tolic blood pressure, waist circumference, total choles-
terol, HDL, and TG. Framingham 10-year CVD"™ risk
improved for those with abaselinerisk of at least 20%.
P. RCT with pure 340 adultswith familia hyper- Baseline-  Physiological No differenceswere found between the intervention and
[88]" control cholesterolemia; 45.3 12 months control groups for cholesterol, systolic blood pressure,
blood glucose, BMI, or waist circumference.
P Asabove Asabove Asabove  Behaviord No differences were found between theintervention and
[89]" control groups for physical activity, diet, smoking, or
compliance to statin therapy.
R. RCT with active 415 adultswith myocardial in- Baseline-  Physiologica No differenceswere found between the intervention and
[94] control (education- farction; 61 12 months control groups for systolic blood pressure, diastolic

only) and two inter-
vention conditions
(nurse-adminis-
tered program and
web-based interac-
tive tool)

blood pressure, HbA1c, or cholesterol.

3DHI: digital health intervention.

BADNAT: Adolescent Diabetes Needs Assessment Tool.
“HbA1c: hemoglobin A1C.

dReferences share the same underlying dataset.
€RCT: randomized controlled trial.
"References share the same underlying dataset.
9TG: triglyceride.

PHDL: high-density lipoprotein.

'Not available.

ILDL: low-density lipoprotein.

KReferences share the same underlying dataset.
IReferences share the same underlying dataset.
MCVD: cardiovascular disease.

"References share the same underlying dataset.

Out of 22 outcome evaluations, 20 included an outcome
evaluation with both pre- and postintervention measurement of
outcomes for 13 DHIs. These are listed in Table 5, together
with their characteristics and conclusions. We classified outcome
measures as behavioral (eg, physical activity and smoking;
10/22), psychological health (eg, quality of life and depression;
8/22), physiological (eg, cholesterol and weight; 9/22), social
or environmental health (eg, relationship risk and social
functioning; 4/22), or behavior change antecedents (eg,
knowledge and self-efficacy; 3/22). Among the 15 RCTs, sample
sizesranged from 100 to 5055, and timing of follow-upsranged
from 1 week [77] to 24 months [66] postbaseline. All but one
DHI (D [52]) provided either effect sizes (eg, standardized
regression weights and Cohen d) or sufficient statistics to
calculate them (eg, means and SDs). Effect sizesfor significant
effects were generally small.

https://www.jmir.org/2025/1/e68112

DHIsWith Priority Setting Prompts

Outcome evaluations of the three DHIs that explicitly asked
users to select a priority change area (B, F, and J) and the one
that suggested doing so (M) al employed RCTs. One of these
(B) reported significant effectsfor the DHI acrossall outcomes
when comparing intervention and control in terms of change
from baseline to follow-up (4 months for version B1 and 6
months for version B2). This included both behavioral,
psychological, and physiological outcomes[46,47,49,50]. This
DHI had alimited focus on behavioral health domains, targeting
only physical activity and two types of dietary behavior patterns
(ie, consumption of fruits and vegetables and consumption of
saturated and trans fats).

Evaluations of the two other DHIs that explicitly prompted the
user to record apriority domain (F and J) reported mixed effects.
For one (F [55]), the intervention condition resulted in ahigher
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number of health domains or behaviors identified as risks at
baseline being resolved at follow-up (ie, no longer being ahealth
risk) compared to the control condition, and some domains and
behaviors showed significant differencesin resol ution between
the intervention condition and control over time (eg, nutrition
and activity and emotional and mental health), whereas others
did not (eg, relationship risks and substance use).

Theother DHI (J[66]) that showed mixed effectswas evaluated
using an RCT that compared a control condition to two DHI
versions, referred to asthe sequential and simultaneous versions.
The sequential version prompted prioritization of a single
domain on first use and then again prompted the user to select
and prioritizeasingledomain at 12 months. Thisversion offered
support for the prioritized domain during the 12 months
following its selection (eg, if physical activity was prioritized
at baseline, the user gained access to physical activity—related
digital support during the next 12 months until the user was
prompted to select another priority at 12 months, at which point
they gained accessto support for the newly selected domain for
the next 12 months). This means participants were able to
prioritize and access support for two health domains across the
two-year trial period. The simultaneous version did not prompt
prioritization. This version offered support across all health
domainstargeted by the DHI acrossthe full 24 months. Results
showed that the sequential version resulted in agreater reduction
of overall health risk at 12 months compared to the control
condition, but this difference in reduction was no longer
significant at 24 months. In contrast, the simultaneous version
showed greater overall risk reduction at the 24-month point
compared to the control condition, but not a 12 months.
Examining differences in terms of the individual health
behaviors targeted by the intervention (physical activity, diet,
smoking, and acohol use), the evaluation found that the
sequential version resulted in agreater reduction of alcohol use
at 24 months as compared to the control condition. Resultsalso
showed that the sequential version resulted in agreater reduction
of smoking compared to the simultaneous version both at 12
months and 24 months. Overall, this evaluation offered a very
mixed set of findings, with the sequential (prioritization) version
showing benefits over the simultaneous (nonprioritization)
version in certain health domains, but not others. Interestingly,
prioritization seemed to be more effective for hard-to-change
(or addictive) behaviora patterns. Notably, this was the only
evaluation that attempted to assess the potential added value of
goal prioritization.

Finally, an RCT of a DHI that suggested users should select a
priority, without explicit recording of the priority (M [83])
compared two versions of the DHI: an extensive version, which
included both the DHI and coaching, and alimited intervention
condition, which only included the DHI, with no coaching.
Results showed no significant differences in either behavioral
(physical activity, smoking, or excessive acohol use) or
physiological (BMI or body weight) outcomes between the two
versions. Both conditions showed a significant improvement in
physical activity and reduced excessive alcohol use over time,
indicating that the no-coaching version could be more cost
effective.

https://www.jmir.org/2025/1/e68112
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DHIsWithout Priority Setting Prompts

Of the nine evaluated DHI s that provided feedback based on an
HRA but did not prompt users to set priorities for change, six
(D, H, I, L, P, and R) were evaluated using an RCT. Of these,
one reported significant improvement on al physiological
outcomes reported from baseline to a 6 week follow-up (H
[58,59]), but this DHI was not evaluated on behavioral or
psychological outcomes. Another (I) showed mixed results for
behavioral outcomes [62], with the DHI resulting in greater
dietary improvement than the control at 6 months, but not at 12
months, and greater physical activity at 12 months, but not at
6 months. In addition, this DHI showed significant
improvementsfor the DHI on psychological (depression, fatigue,
and emotional functioning) and socia (socia functioning)
outcomes when compared to the control [63]. Finaly, a third
DHI (L [77]) showed an impact of the DHI on quality of life,
but not on any of the other psychological or social outcomes
evauated. However, this DHI did show some additional effects
on severa cancer-specific outcomes that were targeted and
evaluated for relevant subsets of participants.

The remaining three DHIs (D, P, and R) showed no significant
outcome effects for behavioral outcomes [52,93] nor for
psychological [52] or physiological [92,98] outcomes. Two of
these (P and R) compared the DHI condition to a control
condition with no HRA feedback, and one compared two DHI
conditions (basic versus enhanced) in which HRA-based
feedback was provided followed by access to a website with
educational materials and tips for behavior change, with the
main difference between conditions being that the enhanced
condition offered extra support on action planning.

Another three DHIs (A, K, and N) were evaluated through a
l-armed trial. Each of these evaluated only physiological
outcomes. Onefound improvementsin the outcome they focused
on from baseline to follow-up (HbAlc; A), and one found
improvements in the outcome they focused on for high-risk
participants only (Framingham cardiovascular disease risk; N).
The third (K) found improvements on some (diastolic blood
pressure and cholesterol) but not other (BMI and blood glucose)
physiological outcomes.

Discussion

Principal Findings

This is the first review to systematically identify digital
interventions designed to promote self-management of health
(DHIs) that contain an assessment of current health or health
behavior combined with prioritization support for setting
health-related goals. Nineteen DHIs met our inclusion criteria
by assessing and providing feedback on health status or health
behavior patterns within at least two health domains (eg,
physical activity and diet). This is surprisingly few given the
size of the digital health globa market and the critical
importance of goal setting and goal prioritization to successful
health behavior change [15,25,26,28,104]. By examining the
characteristics of these interventions, their theoretical bases,
their design protocols, and their evaluations, this review helps
construct a blueprint for the state-of-the-art design of digital
interventions intended to guide health behavior change. In
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particular, we suggest the inclusion of self-regulatory support
mechanisms to help users identify and prioritize
health-promoting actions as well as engagement mechanisms
that promote engagement and re-engagement with prioritized
change over time. We argue that these behavior change
promotion components need to be carefully embedded in DHI
architecture. Finally, we also provide guidelines on how such
DHIs might be most effectively evaluated.

Across the 19 DHIs, substantial variation was found in terms
of (1) their theoretical bases, that is, the understanding of
behavior change and goal pursuit that was used to guide
development; (2) the developmental stages and procedures
employed (eg, involvement of end-users and theoretical basis);
and (3) the components or techniques used to engage users (eg,
assessment, prioritization, and postprioritization). Outcome
evaluations were disparate in focus and design. Only 8 of 20
evaluationsthat had, at minimum, apre-post intervention design
included behavioral outcomes, thereby prohibiting conclusions
relating to behavior change effectiveness for the majority of
DHls.

Thediversity of design, evaluation methodology, and evaluation
outcomes prohibit meta-analyses that would generate coherent
DHI design recommendations. Nonetheless, the limited number
of DHIs including explicit prioritization prompts (n=3; B, F,
and J) all showed effectivenessin reducing health risk, although
thiswas not alwaystrandlated into changes across all behaviors
or domains nor into the maintenance of change over time. In
contrast, evaluations of DHIs excluding explicit priority setting
prompts generally showed less favorable results, particularly
for behavioral outcomes. Theseindicative findings are consistent
with experimental evidence on goal prioritization and behavior
change [26].

DHI Development

The mgjority of included DHIs (12/19) were developed using
theoretical guidance, but there was no consensus on what type
of theory was most appropriate. We identified 12 distinct
theoretical underpinnings. DHI development is more likely to
be effective if founded on evidence-based theories that explain
how changes in behavioral antecedents (such as knowledge,
motivation, goal setting, and goal prioritization) trandate into
behavior change [26,101,105,106]. Consequently, consensus
on theoretical foundations most likely to generate behavior
change would be helpful for future DHI development.

We were unable to confirm whether a stated theoretical basis
for development led to greater effectiveness because there was
substantial overlap in DHIs lacking theoretical underpinnings
and those without outcome evaluations. In addition, many of
the DHI reports that highlighted a theoretical bases failed to
explain how theory was trand ated into technique selection and
intervention build. An evidence-based theoretical foundation
for DHI development with clear intervention design guidance
would greatly enhance the research and progressive devel opment
of DHIs[107,108].

Five of seven DHIsthat reported on development reported user
involvement in the design process. Thisis encouraging because
theimpact of user involvement in design has been demonstrated
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[109,110]. Surprisingly only two of these seven DHIs conducted
a needs assessment prior to development despite evidence
suggesting that such assessments improve intervention
effectiveness [101,106,107].

Behavior Change Tar gets and Assessment

Included DHIs predominantly addressed a limited set of
health-related behavior patterns, in particular, physical activity,
diet, smoking, and alcohol use. Only two DHIs assessed and
targeted sleep, with two more targeting fatigue or energy levels.
Thisisdisappointing given the importance of sleep deprivation
to health, such asitsimpact on the functioning of our immune
systems[111,112] and our ability to regulate other health-related
behavior patterns[113-115]. Similarly, pain, which was assessed
by one DHI only, has been related to both physical and
psychological health, and although there is a need for further
research into the exact nature of these relationships[116,117],
itisclear that pain can both influence and beinfluenced by other
health behaviors and domains, warranting itsinclusionin DHIs
focused on improving our health and health self-management.
Finally, socia well-being was targeted by just five DHIs, even
though rel ationshi ps have been shown to affect physical health,
mental health, and mortality risk [118-120].

We suggest that there is merit in including broader health and
health behavior assessments within DHIs. This does not only
ensurethat the goal that is prioritized isamongst the most likely
to provide benefits to the person but also enables the
identification of groups of health behavior patterns that may
best be prioritized together. Using interventions to target a
greater range of health behaviors and domains has been
recommended as the preferred approach to managing
noncommunicable diseases given that these conditions are
generally complex and influenced by multiple health behavior
patterns, so targeting single behaviors is likely to be less
effective than targeting a range of behaviors [121,122]. It is
noteworthy, that there were only two DHIs (I and L) that
identified problem domains that commonly co-occurred and
advised users on which domains might benefit from being
prioritized or addressed in a conjoined manner (eg, fatigue and
physical activity).

Prioritization Support

For most DHIs, prioritization support was limited to providing
feedback that showed users which of the assessed domains
needed attention (15/19), with some of these (n=7) including
advice on how each of the domainsthat required attention might
be improved through behavior change. In other words, none of
these 15 DHIs provided the user with assistance on how to
manage multiple behavior change goas by prompting or
suggesting the selection of one or more priority goals. Only
four DHIs provided such guidance.

DHIsWith Priority Prompts

RCTsof thethree DHIsthat included prioritization prompts (B,
F, and J) suggest that these were more effective than ones
without prioritization prompts, but we do not have enough
evidenceto confirmthistrend. Consider anillustrative example.
The Mijn gezond gedrag (My Healthy Behavior; J) website
included a DHI version that promptsthe user to select priorities.
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This version was more effective than the version that did not
prompt prioritization in supporting smoking cessation, both at
12 months and 24 months. This is an impressive finding.
Overal, however, the results of this evaluation were mixed,
prohibiting clear conclusions. Further RCTs ng thevalue
of adding agoal prioritization support component within DHIs
are needed.

Interestingly, none of the three priority-prompting DHIs
provided guidance on how to decide which health domains
receiving asimilar rating (eg, ared light) should be prioritized.
Furthermore, the three DHIs showed substantial variety in
determining or prescribing how long priority goals should stay
priorities. In contrast to the once-yearly selection of a priority
goal presented in one DHI (J), another DHI (B) prompted users
to select one (B1) or two (B2) behavioral goalsto work on over
a three-month period. The third (F) alowed users to set their
own pace, with no apparent limit to the number of domains or
behaviors that could be added to their health-to-do-list and no
restrictions on when and how often they could add or remove
health domains or behaviorsfromthelist. Ideally, prioritization
support helpsthe user not only in setting theright priorities, but
also in determining progress towards them over time and
deciding when it might be useful to change or take on new
priorities [119]. None of the DHIs we found were designed to
do this. Just two of three DHIs that prompted prioritization (B
and F) explicitly prompted the user to re-engage over time. Only
one DHI (D) prompted users to assess progress made towards
change goals with the potential to revise their action plans, but
it was left unclear how this was achieved. It would be
worthwhile for future DHI developers to explore how to
optimize training in goal prioritization and management of
multiple goals, ideally drawing on research among those who
are and are not successful in managing multiple goals and in
maintaining behavior change over time [123].

Limitations

Several limitations are worth noting, both in relation to the
review process and the evidence presented. First, although this
review used comprehensive search strategies across multiple
databases paired with lenient inclusion criteria to ensure that
any pertinent literature was reviewed, a substantial number of
papers (25/56) were found through forward and backward
searches of included publications. Thisisnot surprising, because
many included DHIs focused on conducting a health risk
assessment, without explicitly noting that this served the purpose
of assisting with prioritization of health-related change goals.
Nonetheless, it is possible that the review process missed some
additional DHIs of thiskind. Second, although our review was
global, it isinteresting to note that, of 19 identified DHIs, eight
were developed in the Netherlands and five in the United States.
Further, al included DHIswere developed in Western countries.
Two excluded DHIs used Traditional Chinese Medicine [124]
and Traditional Korean Medicine[125] but did not assess health
domains or health-related behavior patterns prior to providing
advice. Third, although wefound very highinter-rater reliability
inrelationto our carefully defined inclusion criteriaand checked
any references that appeared to be ambiguous, we note that,
while considerably more expensive, 100% intercoding reliability
checks for both abstracts and full papers would have provided
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greater assurance of inclusion accuracy. Fourth, our review
focused on prioritizing health domains and their associated
change goals. As a result, it excluded DHIs focused on
supporting prioritization of behaviors (singly or together) within
domains, where there are multiple options, and of theoretically
grounded advice on sel ecting specific change techniqueswhere
multiple possibilities exist. See Tighe et a [126] for a review
of such DHlIs.

Unfortunately, DHI reports did not aways contain sufficient
details on the characteristics examined in this review. This
hinders empirical comparisons of DHIs and their effectiveness
and highlights the importance of detailed intervention design
and content reporting in the scientific literature [ 107,108]. Future
DHI evaluation reports should provide clearer details of the
dose and duration of intervention components within user
sessions and across user engagement (over multiple sessions).
For example, how often are DHIs used and which intervention
components are available if users revisit the DHI?

Another challenge to the comparison of DHIs and assessment
of their effectiveness is that prioritization support results in
different individual s pursuing different change goalswithin the
same DHI, meaning there is no common outcome metric.
Researchers should not shy away from this challenge. For
example, the creators of the Gabby DHI (F) attempted to
mitigate complexity associated with multiple outcomes by
including summative and percentual outcomes (ie, total number
of risksreported at time 1 resolved at time 2; percentage of risks
reported at time 1 resolved at time 2) both overall and within
specific risk categories. More, such work, is needed to be able
to sensibly assessthe extent of engagement and outcomeswithin
acommon metric that considersthe magnitude and likely effort
required to make individual changes. For example, quitting
smoking requires a large binary shift, but outcomes for an
exercise change could be measured using a continuous scale
and allow for small changesto be considered successes, making
a simple additive outcome measure problematic.

Implicationsfor DHI Development

These limitations notwithstanding, several implications arise
from our findings and the broader literature on goa
prioritization.

1. Thereisconsiderable potential to develop better goal setting
and goal prioritization support in DHI functionality. Most
existing DHIs are designed for users who know what
domains and associated behaviors they want to prioritize.
Prioritization support is needed for the many potential users
who have not yet decided.

2. DHiIs should include person-based assessments that assist
the user to identify what is most important for them given
multiple possibilities of different potential benefits (based
on theory and empirical data) and their personal needs and
preferences. Thisislikely to optimize DHI effectiveness.

3. DHI development needsto be grounded in an understanding
that prioritizing is not, or at least should not be, a one-off
activity. Thisrequires DHIsto maintain arelationship with
users and support changes in prioritization as needed (eg,
once the behavior has been satisfactorily changed and a
new one needs choosing).
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4. Successful assessment and prioritization should resultina  Conclusions
better overview of change options that have the potential  prjqyitization of goals within the context of multiple goal

to provide substantial hedth benefits and greater anapement has been found to promote goal achievement
commitment to the prioritized goal, resulting in greater o5 551 \efound just 19 DHIsthat combined health and health
persistence of efforts and eventudly grester SUCCESS  pgnavior assessment with some form of goal prioritization
[15’25’26’28'_104]‘ ) o support. All of these could be improved but collectively they
5. Improved guidance on the reporting of DHI functionality identify a range of useful approaches to prompting behavioral
and capacity iscritical tofutureeff_ectivenasimprovem_ent. assessment, goal setting, and goal prioritization. Providing
At present, the standard of reporting means that thereisa i hrayed and more comprehensive interventions to scaffold
considerable degree of guesswork involved in describing  goq setting and prioritization should be a priority for digital
what any particular DHI offers users[107]. _ intervention designers aiming to promote behavior change
6. Intervention development is likely to be enhanced uSing  y5ng ysers. The lack of rigorous evaluations means it is as
co-design and design planning procedures such as those et nclear how such scaffolding may be designed to be most
used in intervention mapping [101,106,107]. effective. Long-term follow-up using RCTswould help clarify
the real-world impact of these interventions on individual and

public health.
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