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Abstract

Background Adoption of standalone eHealth tools is low among persons in lower socioeconomic groups. The
preventive integrated eHealth approach combines blended care with an active and personal approach to facilitate
access to local care, tailored to the needs of the participant. We describe the four step preventive integrated eHealth
approach for individuals with a low socioeconomic position and the realist evaluation protocol of the intervention
and implementation. The realist evaluation centers around the question, ‘what works for whom in what circumstances
and why'

Methods The study population will consist of adult individuals with a low socioeconomic position, who participate
in the preventive integrated eHealth approach in one of the participating locations in the Netherlands. The four-step
intervention consists of: (1) a proactive invitation of participants by care professionals, (2) the use of an eHealth tool
that produces a personalized health report, (3) a personal consultation with a care professional to discuss the per-
sonalized health report and set a goal to work on, and (4) active referral to local social and health care. An initial
program theory theorized from literature and stakeholder involvement is presented. Qualitative and quantitative data
collection and analysis with participants (survey at zero, three and twelve months and focus groups at six months)
and professionals (interviews at three months) will inform the realist evaluation and serves to test and refine the initial
program theory.

Discussion Our mixed-methods realist evaluation on the effect and implementation of a personal and active
blended care approach will elucidate what elements trigger the mechanisms and responses of how individuals

with a low socioeconomic position experience the preventive integrated eHealth approach. This will inform the way
a preventative health check incorporating eHealth can be used to its full potential for low socioeconomic positioned
groups to help close the digital divide and contribute to reduce health disparities.
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Background

Notable and well-documented health disparities exist
across the socioeconomic gradient [1-3]. Unhealthy
behaviors, abetted by unfavorable living circumstances,
contribute to increased risks of non-communicable
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quitting smoking, may help to reduce health disparities
[6].

EHealth interventions for behavior change are becom-
ing increasingly popular. These interventions offer
potentially affordable, accessible, and personalized solu-
tions for self-management [7, 8]. EHealth can empower
patients and stimulate patient-centered care and engage-
ment [9]. However, it requires a level of self-efficacy of
the individual to engage in and play an active role in their
own care process [10]. For lower SEP groups, a variety
of adverse living conditions may impede on their ability
to do so. Thus, it cannot be assumed that one size fits all
[11-13].

Despite their effectiveness in promoting healthy behav-
iors in the general population or groups with a higher
SEP, eHealth interventions in general have been less suc-
cessful in populations with a lower SEP [7, 8, 14]. Among
lower SEP groups are people with a low education, a low
income or living in disadvantaged neighborhoods [15,
16]. The reach and adherence to such interventions is
generally lower among persons with low as compared to
a high SEP, and attrition rates are higher. This contributes
to the reduced effectiveness observed for this group [7, 8,
17]. These observations could very well be explained by
adverse socioeconomic conditions this group faces [17].

There exists a digital divide between groups with a
lower and higher SEP. This divide extends to the use of
eHealth [18, 19]. Factors like poverty or financial strain
may limit access to necessary digital devices or stable
internet [20]. Lower income and lower education are
associated with lower digital skills levels which can com-
plicate access to and the use of eHealth. Lower health
literacy is also associated with these factors, making it
more difficult to assess and interpret health information
for individual use [19, 21, 22].

In addition, adverse socioeconomic conditions and
limited resources can impede on the ability of an indi-
vidual to adopt healthy lifestyles through the existence
of chronic stress [11, 23, 24]. In such conditions, chronic
stress can affect cognitive capacity and executive control,
redirecting mental resources from long-term planning to
immediate problem-solving. This can make it more diffi-
cult for individuals to change their health behaviors long
term [11, 25, 26]. The existence of chronic stress and its
consequences may come on top of less health conscious-
ness and more fatalistic beliefs among lower SEP groups.
Evidence suggests that this group experiences diminished
self-control over health behaviors and their positive out-
comes [26, 27].

Tailoring eHealth interventions specifically for individ-
uals with low SEP seems to yield promising results [28].
Recent research on barriers and facilitators experienced
by low SEP groups on adopting eHealth and lifestyle
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interventions provide insights into their specific needs
[29-32]. If the aforementioned difficulties of digital and
health literacy, diverse living conditions, and access are
adequately addressed, increased use and adherence to
lifestyle interventions using eHealth seems feasible for
individuals with low SEP [17]. Especially user-centered
eHealth that is attuned to the sociocultural and -eco-
nomic conditions of the user is needed, with ways to tai-
lor and personalize content to their individual needs [29,
30]. This includes content but also appropriate and easy
to use language, supported by visual aids [30, 31].

Another key element that emerges from the litera-
ture, is the role of support of a care professional. While
care professionals are regarded as trusted and cred-
ible sources for advice on behavior change, they are also
trusted to advise on technically suitable and safe eHealth
applications by vulnerable groups [30, 31, 33]. Reaching
individuals with low SEP has been regarded as difficult.
Yet active recruiting strategies with personal contact by
care professionals through existing (social) networks
have proven to be successful [30]. In addition, especially a
blended care approach, combining eHealth components
with face-to-face human interaction, is a great facilita-
tor. A blended care approach stimulates engagement by
the user through coaching and personal guidance and is
a way to offer technical support when needed [31, 34, 35].

To address the difficulties lower SEP groups may expe-
rience, Dutch care professionals introduced the pre-
ventive integrated eHealth (PIE) approach to facilitate
actions toward a healthier life. This four-step blended
care approach is customized for individuals with a lower
SEP. It integrates both online and offline elements for a
complementary effect. The PIE approach consists of four
steps: (1) proactive invitation of participants, (2) use of an
eHealth tool that produces a personalized health report,
(3) a personal consultation with a care professional, and
(4) an active referral to local social and health care. Each
step provides key elements that should be able to miti-
gate factors that inhibit a successful participation in the
PIE-approach. These elements are: (1) facilitating access
to the eHealth tool, (2) offering technical support and
gaining insights from a personalized health report on the
participant’s health behaviors, (3) coaching by a trusted
care professional that takes into account the sociocul-
tural and —economic living conditions, and (4) guidance
to available local care. For participants, the last step of
the PIE-approach may serve as a stepping stone to other
interventions that tackle issues that affect a person’s
health and health behaviors. However, this depends on
the participant’s actions that follow after participation.

A comprehensive understanding of how complex
health interventions like the PIE-approach elicit behav-
ior change, requires research methodology which shifts
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from controlled settings to real-life practice. This focus
on real-life practice is needed to incorporate the context
in which participants engage with the intervention. The
realist evaluation is such a methodology that goes beyond
measuring outcomes and success or failure; it delves into
the question of “What works for whom, in what circum-
stances, in what respects and how?” [36]. This enables a
deeper understanding of the underlying mechanisms,
shedding light on what circumstances drive individu-
als with lower SEP to engage with eHealth interventions
and how they are best supported with lifestyle change.
Even though recent research has begun to determine
barriers and facilitators experienced by low SEP groups,
it remains unclear what specific components contrib-
ute to the effectiveness of interventions incorporat-
ing eHealth use for health behaviors. Realist evaluation
allows for a theory-driven test of hypotheses to uncover
what elements of an intervention elicit a behavior change
response among subgroups in different contexts.

The aims and objectives of the PIE-study

The aim of the present study is to understand how dif-
ferent elements of the PIE-approach create an impact
for individuals with low SEP on their health and health
behaviors. The objectives to reach this aim are:

I. To measure the impact of the PIE-approach on
self-assessed overall health and well-being, health
behaviors, underlying determinants and the inten-
tion to change health behaviors of individuals with
low SEP;

II. To describe the perception of change of individu-
als with low SEP after participation in the PIE-
approach and the acceptability and relevance of the
PIE-approach for them;

II. To describe the contextual elements and underly-
ing mechanisms linked to the outcomes of the PIE-
approach;

Table 1 Specific research questions to obtain objectives
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IV. To validate the program theory from the perspec-
tive of individuals with low SEP and the care pro-
fessionals who carry out the PIE-approach.

We will answer the research questions outlined in
Table 1. to complete these objectives.

Methods

Realist evaluation

This study performs a realist evaluation with a mixed
methods design. The realist evaluation is a theory-driven
method and chosen as it is suitable to evaluate complex
interventions consisting of multiple elements [37]. It
explicitly addresses the role context plays within imple-
mentation of a new intervention. The realist evaluation
aims to validate and refine program theories on ‘what
works for whom, in what circumstances, in what respects
and how’ by testing initial program theories through con-
text-mechanism-outcome configurations that are gener-
ated through data collection. The different phases of the
realist evaluation are shown in Fig. 1. By means of com-
bining quantitative methods, such as participant surveys,
with qualitative methods, including focus groups with
participants and semi-structured interviews with care
professionals, it will be possible to describe the impact
of the intervention on the participants and in what ways
they engaged with the different elements. First the inter-
vention is described in detail, after which the different
phases of the process are explained.

The PIE approach

The PIE-approach consists of the following four core ele-
ments: (1) proactive invitation of individuals with a low
SEP, (2) the use of an eHealth tool that provides a person-
alized health report, (3) a personal consultation with a
care professional and (4) an active referral to local social
and health care (Fig. 2).

Research questions

1. How were the different steps of the PIE-approach carried out for each location?

2.Who took part in the PIE-approach?

3. What different strategies for active and personal invitation and recruitment were used and how did they stimulate participation?

4. What effect did the use of an eHealth tool elicit among the participants and why?

5. What effect did the personal consultation with a care professional elicit among the participants and why?

6. What actions did the participants take after the PIE-approach and why?

7.What kind of barriers and facilitators did the participants and care professionals experience for each step of the PIE-approach and what mechanisms

were triggered?

8. What was the outcome of the PIE-approach on self-assessed overall health and well-being, health behaviors, underlying determinants and the inten-

tion to change?
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1. Development of the
logic model

2. Development of the
(initial) program theory

5. Refinement and
validation of the
program theory through
CMO structures

3. Data collection:
quantative and
qualitative

4. Data analysis:
quantative and
qualitative

Fig. 1 Five phases of realist evaluation. Based on processes described by Pawson & Tilley (1997) [36] and Salter & Kothari (2014) [37]. CMO:

context-mechanism-outcome

N

Step 1 Step 2
Strategy Proactive invitation Use of eHealth tool
of participant by participant

Personal and
proactive invite by
local care
professional

Resource

Invite is offered to
individual with low
SEP produced

Resource

activity

Support available to
help with the use of
the eHealth tool

A personalized
health report is

=

D

Step 3

Personal consultation
for participant

Step 4

Active referral
for participant

Referral to
appropriate local
social and health

care

Discussion of the
personalized health
report with care
professional

An active referral is
facilitated by the

A personal goal is
set by the
participant

care professional

Fig. 2 Figure 2: Four steps of the preventive integrated eHealth approach. SEP: socioeconomic position

As step 1, care professionals that adopt and implement
the PIE-approach will proactively invite participants of
the target population to participate in the PIE-approach
in a way that fits their local care practice. For example, a
general practitioner can invite their patients from known
deprived neighborhoods to come in for the PIE-approach
as a general health check or a municipality can organ-
ize events within deprived neighborhoods where the

PIE-approach is offered to its residents by care profes-
sionals. This proactive invitation of the target population
ensures participation of persons who otherwise could be
less inclined to participate in a preventive health check.
In step 2, an eHealth tool is used in order to support
participants’ evaluation of their own health situation. The
eHealth tool provides insight into a person’s health and
health behaviors, and consists of an online questionnaire
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and a personalized health report. Either the care pro-
fessional (or students under their supervision) or the
researchers will assist the participant with making an
account and filling out the online questionnaire. The
use of an eHealth tool can help increase awareness and
motivation among participants to set a personal goal that
addresses issues that affect their health or health behav-
iors. The choice between two eHealth tools is up to the
local stakeholders.

For step 3, the eHealth tool will be an integrated part
of blended care as it is combined with an in person con-
sultation with a care professional where they discuss the
personalized health report. The participant and care pro-
fessional will set a goal to work on for the participant,
taking into account their resources, skills and living con-
ditions, while acknowledgeing underlying causes of ill-
health, such as financial strain or chronic stress. The care
professional will provide advice on possibilities for local
support resulting in step 4.

As step 4, the final step includes an active referral by
the care professional of the participant to the local array
of social or healthcare interventions and providers. An
active referral means that, where appropriate and accord-
ing to the participant’s wishes, the care professional will
contact the organization to which they refer the partici-
pant to facilitate access. These interventions can include
interventions related to the physical environment, behav-
iors and skills, social participation, prevention and care,
social environment, financial circumstances or a combi-
nation of these.

EHealth tools

The PIE-approach uses an eHealth tool, with the choice
between the Personal Health Check (PHC), developed by
Netherlands Institute for Prevention and EHealth Devel-
opment (NIPED) or My Positive Health (MPH), devel-
oped by the Institution of Positive Health (IPH).

The PHC is a scientifically founded eHealth instrument,
based on validated guidelines for personal health risk
management, developed by NIPED in close collaboration
with several Dutch healthcare and patient stakeholders
[38]. The PHC aims to increase awareness and motivation
among participants in order to take action for a healthier
lifestyle. It provides insight into a person’s health and
health behaviors and consists of an online question-
naire (~100 multiple choice questions), supplementary
(home)tests and a personalized health report. The PHC
was made more accessible for people with limited digital
and information skills in collaboration with Pharos, the
Dutch Centre of Expertise on Health Disparities.

The MPH is a digital communication tool devel-
oped by IPH [39]. Based on the research done by Huber
to form a new definition of health, this tool is a digital
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questionnaire (44 rating scale questions) that results in
an individual’s personal score on six different domains
(bodily functions, mental functions & perceptions, spir-
itual dimension, quality of life, social & societal partici-
pation, daily functioning) in a spider web chart [39, 40].
It has been developed by care professionals to be used in
practice as a conversation starter about personal views
on self-perceived health and well-being.

Phase 1 Development of the logic model

The first phase consists of constructing a logic model of
the resources, program activities and outputs. The logic
model (Table 2) was based on the initial experience with
the PIE approach within a pilot project that was set up
by care professionals and implemented in 2019 in the
city of Amersfoort, the Netherlands. These resources and
program activities were developed by care professionals
based on their shared experiences and expert knowledge.
The pilot project served as the foundation to be able to
expand to multiple locations within this new research
project.

Phase 2 Development of the initial program theory.

Our initial program theory (IPT) is based on the logic
model presented in Table 2, two theories including the
I-change model [41] and the Unified Theory of Accept-
ance and Use of Technology [42], and available litera-
ture examining specifically the attitudes, barriers, and
facilitators among lower SEP groups in regards to use
of eHealth and blended care [30, 44]. It should be noted
that there was no program theory developed during the
initial implementation of the PIE-approach in 2019. The
logic model, theories and literature informed the IPT
which is presented in Fig. 3. It is constructed according
to the different steps and accompanying strategies of the
PIE-approach. The IPT was subsequently discussed in an
online meeting with different stakeholders such as care
professionals and policy makers that have affinity and
expertise on low SEP groups and eHealth. After consen-
sus, this IPT, together with the logic model, was used as
the starting point for the realist evaluation.

Phase 3 Data collection

Study design and setting

The PIE study applies a quasi-experimental, non-rand-
omized controlled trial design, with a follow-up period
of 12 months within the realist evaluation. An interven-
tion group of participants in the PIE-approach will be
compared to a control group consisting of Dutch citi-
zens who do not participate in the PIE-approach. The
study will make use of natural field experiments (‘pilot
locations’) in a maximum of 10 locations in the social or
primary healthcare domain across the Netherlands. The
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Strategy
Step 1: a personal
invitation by a local care
professional

Strategy
Step 2: use of eHealth
tool with personalized
health report and
support

Strategy
Step 3: a personal
consultation with a care
professional

Strategy
Step 4: active referral to
local social and
healthcare by a care
professional

(2024) 24:2700

Resource

Personal and proactive invite by
local care professional

Resource

Support with making account
andfilling in eHealth tool

Resource

eHealth tool with personalized
health report

Resource

Personal consultation with care
professionalto discussresults of
the personalized health report

Resource

Active referral by a care
professionalto local care

Context

Prior good relationship with
care professional

Context
Location of the PIE-approach
familiarand visited frequently

Context
Individualswith low SEP who
have low digital skills and/or

health literacy

Mechanism

Feeling seen, encouraged and
personally addressed

Mechanism
Feeling trust and familiarity

Seeing the care professional asa
credible source

Mechanism

Feeling familiar and comfortable
with the location
Feeling confident to travel there

Mechanism

Feeling safeto ask questions
and feeling supported with tasks
they cannot complete alone

Mechanism
Seeing the visualization of what

Context
Taking into accountadverse life
conditions and personal
experience

Context

Prior good relationship with
care professional

Context
Location of the PIE-approach
familiar
Creating a safe and private
environment

Context

Availability of community social
services and healthcare map for
local care professional

Context

Accessible and readily available
local socialand healthcare

Fig. 3 Initial program theory of the preventive integrated eHealth (PIE) approach

areas are going well and what
areas can be improved

Mechanism

Feeling motivated to address
issues from the personalized
health report

Mechanism

Feeling heard, encouraged and
capable within own means

Mechanism

Seeing the care professional asa
credible source for advice

Feeling supported with practical
advice

Mechanism

Feeling comfortable with the
location and relaxed to share
and open up about personal life

Mechanism

Feeling heard and decreasing
anxiety by lowering threshold to
access

Mechanism

Feeling motivated and
stimulated

Increased feeling of self-efficacy
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Outcome

Accepting the inviteand
participation in the PIE-
approach

Outcome

Successfully completingthe
eHealth tool and receivinga
personalized health report

Outcome

Awareness of and insightinto
own health situation

Outcome

Intention to change health
behavior

Outcome

Accepting advice on improving
health behaviors

Outcome

Setting a personal goal to work
on that is attainable

Outcome
Getting help to achievea
personal goal and
changing health behavior

pilot location will be similar in offering the four steps of
the PIE-approach. However, they will differ in their local
context, the way people are directed towards the eHealth
tool, the specific support and guidance of participants
and their aftercare, in line with local preferences and
possibilities.

Recruitment of the pilot locations is facilitated through
the network of VitaValley, an organization that focuses on
innovation in preventative healthcare. Health disparities
are becoming an increasing focus of Dutch government

and municipality policies [44], which creates interest and
funding to create experience with new tactics such as the
PIE-approach. Social welfare and healthcare professionals
who work with low SEP groups, and experience their daily
struggles, have asked for national attention and sterner
policies [45] to decrease health inequality. Together with
the increased attention for preventive health strategies for
non-communicable diseases, it is a topic that is of interest
to many to ensure that scarce time, effort, and resources
are directed towards effective care.
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Study population

Adults (>18 years) with low SEP living in the Nether-
lands are eligible for participation. Low SEP is defined by
educational level, income or area of residence. For edu-
cation, low SEP is based on the highest level of educa-
tion obtained with a degree and defined as level 0-2 of
the International Standard Classification of Education
(ISCED) [46]. ISCED 0-2 includes people with elemen-
tary school or less, vocational practical education, lower
secondary school, first classes of higher secondary edu-
cation and lower vocational school [47]. For income, low
SEP is defined as an income level not exceeding 120%
of the social minimum income as noted by the Dutch
government. For neighborhoods, low SEP is defined as
neighborhoods that have a SES-WOA-score lower than
0,1. The SES-WOA-score is an aggregate socioeconomic
status score based on the financial prosperity, educa-
tional level and work participation of households in this
neighborhood. This score is calculated by the Statistics
Netherlands for all of the Dutch municipalities [48].

Potential participants will be excluded if they are not of
sufficient competence (i.e. do not have control over their
own financial or care choices) or have mild cognitive
impairment.

In addition to participants of the intervention, we
invite care professionals and stakeholders who are part
of the planning, implementation and organization of the
PIE-approach to participate in the evaluation by means of
semi-structured in-depths interviews.

Recruitment procedure PIE-study

All persons participating in the preventive integrated
eHealth approach will be invited to participate in the PIE-
study personally, either by the care professionals or the
researchers. Potential participants receive an invitation
letter with a link to a video explaining the study details
and have the opportunity to ask the researchers questions
about the study through email, telephone or in person,
depending on way the intervention is offered locally. The
control group will be recruited from neighborhoods with
a similar socioeconomic profile according to their SES-
WOA-score but which do not participate in offering the
preventive integrated eHealth approach, through recruit-
ment strategies specifically aimed at persons with low
SEP. Eligible care professionals will be personally invited
by the researcher to participate in an interview. Written
or digital informed consent will be obtained from all par-
ticipants prior to participating.

Data collection process

This mixed methods study makes use of quantitative
methods in the form of digital or paper surveys for the
participants at 0, 3 and 12 months after participants
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joined the PIE-approach. Qualitative methods include
the use of four data sources: open questions in surveys
and focus groups for participants, interviews with pro-
fessionals, and ethnographic observation on location of
pilots, including the scrutiny of policy and evaluation
documents. The evaluation plan is presented in Table 3.

Quantitative data collection

Participants will fill in a paper or digital survey at three
moments (see Table 3). At T=1 (0 months) the survey
will include sociodemographic features, health and digi-
tal literacy, perceived stress including financial stress,
self-assessed health and general well-being, and health
related behaviors such as physical activity, vegetable and
fruit intake, alcohol use, smoking and sleep. At T=2 (3
months) and T=3 (12 months) questions relating to
stress, self-assessed health, and health behaviors will be
repeated, with additional questions related to the process
evaluation indicating participants’ experience with and
appreciation of each element of the PIE-approach. The
control group receive the survey at the same time points,
including the same questions with exception of the ques-
tions relating specifically to the experience of the differ-
ent steps of the PIE-approach.

As our primary outcome, the 17 items Positive Health
measurement scale will be used, which is a 17-item
measurement model based on the 44-items MPH dia-
logue tool. It has been developed to measure the effects
of interventions on a broad perspective of health dimen-
sions and uses a six factor structure, comprising the
factors physical fitness, mental functions, future per-
spectives, contentment, social relations, and daily life-
management (slightly different from the dimensions used
in the dialogue tool) to provide a broad understanding
of self-assessed health-related quality of life. An average
score (1-10) for each factor is calculated. Higher scores
are associated with better quality of life. The 17-items
Positive Health measurement scale is in Dutch, devel-
oped by Dutch researchers and validated for use in the
Netherlands [49] and derived from the concept of Posi-
tive Health. Positive Health is a concept of health pro-
posed by Huber that describes health ‘as the ability to
adapt and self-manage, in the face of physical, mental,
and social challenges’ [40]. This allows to take a broader
look at one’s perceived health than just as a ‘state of com-
plete physical, mental and social well-being’ according to
the World Health Organization [50]. In addition to this,
the 1-item self-assessed general health (5 point Likert
scale; very well-well-not well, not poor-poor-very poor)
is used as an overall widely used indicator of health status
[51].

Secondary outcomes will include questions on the
experience of stress (adverse life events, financial stress



Page 9 of 14

(2024) 24:2700

Israel et al. BMIC Public Health

syuow g| pue € ‘o alieuuonsanb dnoib jonuo) -
SYIUOW 7| pue ¢ ‘0 alleuuonsanb yuedppied «

syuedpted yum sdnolb sndo4
S|euUoISSajoId YlIm SMIIAIDIU] «
SYuoW | ‘¢ alleuuonsanb juedippled -

syuedidied yum sdnoib sndo4 «
S[euoISSaj0id Ylm SMIIAIRIUY «
SIUSWINDOP UO[BN|RAS PUB ADIOd *
SYuoWw | ‘s alleuuonsanb juedidpled -

syuedidied yum sdnoib sndo4 «
S|eUOISS9J0Id UM SMIIAIDIU| «

syuedidied yum sdnoib sndo4 «
S|eUOISSJ0Id UM SMIIAIDIU| «

syuedppted yum sdnolb sndo4 -
S|eUOISS9J0Id UM SMIIAIDIU| «

%00G0H0| pue uoleAIasqo diydeibouyiy -
SIUSWINDOP UOI1eNn|eAd pue Ad1j0d

syiuow o aJleuuonsanb juedidied -
S|eUOISSJ0Id YIIM SMIIAISIU] -

yjoogbo| pue uofeAIasgo dlydelbouyiy -
SIUSWIND0P UOeN|RAS pUe ADI0d -

IINg paniodal-}as Jolneyaq yieay abueyd oy

UOIIUIUI ‘SS2135 PaAIDIad pUB SIUSAS 1| BUIDNPUI SS213S “UlRIIS [eDuBUY

‘sugey bupjows ‘uondwnsuod joyodje ‘das|s Jo uoeinp ‘AlAlDe [ed

-1sAyd Ajoam ‘axeiul 3|qeIshaA pue 1INJ) ‘Yi|esy PIssISSe-§|SS [eIaUSD)

3]eds bulNSeaw YieaH SARISOd SWll /| —

s10adse aAlebau pue aAsod bulpiebal suisiueydsw
paJ2bb13 pue pasn sa2inosal 01 sasuodsal jo uondudsap pajiersg —
yoeoidde-3|4 ay3 Jo sdais oy Jo uonedaidde uo eleq —

SUOIIDR Ude) pue 135 s|eob 01 pes| 1eyi swsjueydaw
p21966111 pue Pasn sa21N0sal 03 sasuodsai Jo uoidudsap pajieIaq —
yoeoidde-3|4 aY3 Ja1Je SUOJIDE UM R} U 135 S|eOD UO BleQ

uone}NSUOd |euosiad ayi buipiebal swisiueydaw

pa49b6111 pue Pasn $921N0sal 01 sasuodsal Jo uondudsap pajiela( —
|00} U1{eaHD 3y JO asn bulpiebai swsiueydaw

pa49b6111 pue Pasn $921N0sal 01 sasu0dsai Jo uondudsap pajiela( —

uonedpipied 01 pes| 1ey3 swisiueydaul
pa12bb11 pue Pasn sa21Nosal 01 sasuodsal Jo uondudsap pa|ielad —
Pasn $92IN0sal JO uondudsap pajiels( —

ulels [eidueUY ‘AdeIS| Yijeay ‘Adeisl| [_HbIp ‘2ousp

-1S31 JO B3Je ‘UONISOdWOD pUR BUWIODUI PIOY3SNOY ‘sniels [euonedndd0

‘|9A3] [BUOIIBINPS ‘pUNOIBYDR] UORIDIW X3S ‘9be :sojydelbowa —

POAIDRI PUB PRISAISP UOIUDAIDIU JO ISOP ‘YDEa) UO Ble( —
pasn $321N0sai Jo uoiddsap pajieIsq —

¢abueyd 01 uonuaIUI Y3 pue
SjueUILIRIRP BuIAIspUN ‘S101ARYSG Y[eay ‘Bulag-||am pue yijeay
||BISAO PISSaSSe-}as uo yoeoidde-31d 9Y3 JO SUIODINO BY) SeM JBUAM '8

;pa12bb11y 219Mm
suisiueydaW eym pue yoeoidde-3|d ay3 jo dais yoea Joj aduaiadxs sje
-uolssajold pue syuedidinied pip siolel|ide) pue SISLIeG JO PUIY IBUYA L

iAym pue yoeoidde-3|4 ayi Jaije o3e1 syuedidinied syl pIp SUONE 1Y 9
(Aym pue syuedpipied ayy buowe

112113 [RUOISSJ0Id 918D B )M UONRINSUOD [PUOSISd 9L PIP 10949 1BYM °G
(Aym pue

syuediinied ay1 Buowe 11219 [001 Y1[eSaHS Ue JO 95N aU1 PIP 10949 1BYM

juonedidnied a1einuns Ay op moy
pue Pasn aJam Jusul
-1INI23J pPUB UONEYIAUI [PUOSIST pUR SANDE 10) S31631R11S JUSISYIP 1BUM €

iyoeoisdde-314 ay3 ul 1ed 4001 OYM ‘T

{uonedo|
42ea Joj N0 paliied ydeoidde-J|d ayi JO sda1S JUDIBYIP DY UM MOH *|

921Nn0s ejeq

uo1I9||0d _IRQ]

uonsanb ydieasay

ueld uonenjeas yoeoidde yijesHa psieibaiul dAIIUSASI] € dlqeL



Israel et al. BMC Public Health (2024) 24:2700

(Psychological Inventory of Financial Scarcity [52], stress
at home, work, or otherwise, and the handling of stress)
and lifestyle behaviors (intake of fruit and vegetables,
weekly exercise, hours of sleep, alcohol intake and smok-
ing habits).

Questions on sociodemographic characteristics will
include gender, age, level of education, income, employ-
ment status, country of birth for the participant and
their parents, marital status, and household composi-
tion. Additional factors such as health literacy (Set of
Brief Screening Questions [53] and digital skills (adapted
version of the Digital Difficulties Scale [54]) will also be
evaluated.

Qualitative data collection

Participants will be invited for a focus group discussion
half a year after inclusion of a minimum of 20 partici-
pants, or when inclusion has ended (see Table 3). Dur-
ing the focus groups, the different program theories will
be tested and refined according to realist interviewing
principles [55, 56]. The main question concerns what
generative causal mechanisms were triggered by the PIE-
approach. The IPT for the four steps of the PIE-approach
will be discussed in depth, how each step affected the
participant and what contextual factors, facilitators, and
barriers played a role in their experience and what mech-
anisms it triggered. The use of focus groups allows for the
exploration of a plethora of different mechanisms and
how participants view these in relation to others [57].

Semi structured in-depth interviews will be held with
care professionals approximately 3 months after inclu-
sion of 20 participants, or when inclusion has ended, to
ensure that the professionals have enough time to gain
valuable experience with the PIE-approach (see Table 3).
In these realist interviews, the IPT will be tested and
refined from the perspective of the care professional. In
addition, reach, dose of the intervention delivered by care
professionals, dose of the intervention received by partic-
ipants, facilitators and barriers of the PIE-approach, and
contextual factors that have influence on user engage-
ment will be addressed.

For each pilot, on location field observations will be
carried out on the content of care delivery, interactions
between care professionals and participants, together
with participants’ responses to the PIE-approach (see
Table 3). Field notes together with policy and evaluation
documents will inform the testing and refining of the IPT.

Phase 4 Data analysis
Quantitative analysis
For statistical analysis, the propensity score matching
technique will be used as an alternative design to evaluate
the effectiveness of the PIE-approach since a randomized
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controlled trial is not feasible or desired in this situa-
tion [58, 59]. Allocation of persons to the intervention
and control group is not random, so differences between
the intervention and control group may exist. The goal
of the propensity score method is to balance two non-
equivalent groups on observed covariates to get more
accurate estimates of the effect of the PIE-approach. The
propensity score is the probability of being exposed to
the PIE-approach given the observed characteristics of a
person [60, 61]. Propensity scores will be estimated for all
individuals by regressing the participation status in the
PIE-approach (yes/no) on the measured baseline charac-
teristics using a logistic regression model.

Preferably, individuals participating in the PIE-
approach and controls will be matched based on their
propensity score (propensity score matching). Then, the
intervention effects will be estimated comparing the
primary, and secondary, outcomes between the partici-
pating and not-participating individuals in the matched
sample. If the number of matched partners is less than
anticipated, other propensity score methods (e.g. inverse
probability of treatment weighting or regression adjust-
ment) will be considered. We will use multiple regression
models for the quantitative data using the matched data.
Descriptive statistics will be used to describe the soci-
odemographic characteristics of the study sample and
implementation results (such as reach, dose delivered
and received).

Under the assumption of a power of 80% and a sig-
nificance level of 5% (two sided), and a (norm-based)
standard deviation of 1.79, we would be able to detect a
difference of approximately 0.55 point in the score of one
of the six domains of the 17 items MPH measuring scale
with 175 participants with completed questionnaires and
participating in the PIE approach. Due to possible mis-
matches between the propensity scores of the interven-
tion and the control group, we aim for a sample of 200
respondents in both groups. Based on this calculation,
we aim to recruit between 20 and 40 participants from
each location for a maximum of 10 pilot locations.

Qualitative analysis

Qualitative data analysis will be an iterative process [62].
Data will be coded in Dutch to ensure credibility [63].
The realist qualitative data analysis and synthesis method
of Gilmore et al. will be followed, including different
phases of data analysis for identifying context-mecha-
nisms-outcome configurations, subsequent synthesis
and refinement of program theories [64]. Qualitative
data analysis software NVivo will be used to assist coding
qualitative data to allow for a transparent and traceable
process [65, 66]. Extensive memos identifying the links
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between concepts and the emergence of CMO configura-
tions will be written during the coding process [66].

Phase 5: Refinement and validation of the program theory
The method of Gilmore et al. includes different phases,
concluding with phases of synthesis and refinement of
program theories according to the CMO configurations
within pilot locations and across pilot locations [64]. This
analysis of the different pilot locations will allow for com-
parison of CMO configurations generated in each loca-
tion. In turn, this will lead to a broader understanding of
the underlying causal mechanisms, and refinement and
consolidation of the initial program theory. The refined
program theory per pilot location will be discussed and
validated with the respective local stakeholders. The final
program theory will be presented in the online learning
community to all stakeholders for validation.

Ethics

Data collection for this study for the first pilot location
was started in June 2021 and is expected to continue for
the last pilot location until summer 2025. The Medi-
cal Ethical Committee of the Erasmus MC reviewed
and approved this study protocol (MEC-2021-0364) and
declared the Medical Research Involving Human Sub-
jects Act not applicable to our study. Written or digital
informed consent forms are obtained from participants
(care professionals and participants) included for sur-
veys, interviews and focus groups. To maintain confi-
dentiality of the study participants, personal identifiable
information is kept separated from study results and both
are kept securely at the Erasmus MC. A unique respond-
ent identification number is assigned to each study par-
ticipant so that data can be processed anonymously.
Study results will be written up and published in interna-
tionally peer-reviewed journals and will be presented at
national or international conferences and to stakeholders
in the learning community network.

Discussion
The purpose of this article is to present a detailed
description of the realist evaluation protocol of the PIE-
approach for individuals with low SEP. The PIE-approach
is a four-step approach aimed at promoting and assist-
ing in behavior change to improve the participants’
health and health behaviors or address related barriers.
The realist evaluation aims to understand what causal
mechanisms are triggered within different contexts for
participants that either help or impede them within this
behavior change process.

Among the strengths of the PIE-approach and its
evaluation are the realist evaluation design with mixed
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methods, multiple pilot locations and the focus on
groups with a low SEP. The use of the realist evaluation
method with the triangulation of quantitative and quali-
tative data from both the participants’ and profession-
als’ perspective ensures rich information on the different
elements of the PIE-approach, its effectiveness and how
this impacts participants. Not merely evaluating whether
a complex intervention is successful but rather what
causal generative mechanisms underlie its success or
failure is needed to develop a broader understanding of
how complex interventions work [67]. In addition, by the
use of multiple locations in a real world setting, different
implementation strategies, the experienced difficulties
and impact can also be compared to gain a better under-
standing of mechanisms in different contexts. Our work
may lead to more in depth understanding of blended care
eHealth interventions for low SEP groups. This addresses
a knowledge gap in this area highlighted by recent studies
(31, 68].

The focus on participants with a low SEP is important,
as it is very much needed to understand what contrib-
utes to diminishing health disparities between higher and
lower SEP. However, we acknowledge that interventions
solely aimed at the individual might stimulate the ten-
dency to hold them fully accountable for their health sta-
tus, even within extenuating circumstances beyond their
control. The group with a low SEP faces adverse condi-
tions such as financial hardship which will not be solved
within this intervention [26]. It is vital that the environ-
ment and system also change to facilitate healthy behav-
iors and thus for the PIE-approach to optimally function.
Unearthing the contextual factors that play an important
role are a step in the direction to adequately address and
further this systemic change.

There are also potential limitations to our study with
regards to the use of practice based research, recruit-
ment, and qualitative input. Conducting research in real
world settings is subjected to societal challenges which
can either stimulate or hamper such research. One fac-
tor such as the timing of the COVID-19 pandemic
has impeded our research, as the pandemic hampered
recruitment of pilot locations as priorities of policy mak-
ers and care professionals shifted due to more urgent
challenges. Furthermore, sparse resources such as staff
were directed elsewhere. The socio-political climate is
equally important in setting up research for preven-
tion. A recent increased focus on health disparities and
prevention brings about more awareness and good will,
which can facilitate implementation. Implementation of
the PIE-approach is very much dependent on the willing-
ness and resources of local social and care organizations.

Another limitation may lie in the qualitative response
of participants. Some participants may feel apprehensive
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to criticize the intervention or to elaborate on their per-
sonal situations that inhibit health behavior change,
resulting in more socially acceptable or desirable
responses. This may introduce social desirability bias
[69]. In order to limit this bias, the researchers are trained
in the realist qualitative interviewing techniques with the
use of rival theories and an open and inductive demea-
nor [55, 70]. The use of posing rival theories to the initial
program theories allows for the exploration of intended
and unintended consequences [70]. The researchers will
emphasize an open atmosphere for sharing both posi-
tive and negative consequences during the interviews and
focus groups and stimulate the group to share their dif-
ferent experiences.

Conclusions

In this paper, we presented the protocol for the realist
evaluation of the preventive integrated eHealth approach.
The PIE-approach aims to assist in health behavior
change among adults of low SEP through blended care
by offering individually tailored insight in health with
the use of an eHealth tool, personalized advice from a
care professional, and accessible entry to local follow-up
services. Following this protocol, we will execute a real-
ist evaluation with mixed methods to evaluate different
strategies of implementing the PIE-approach in real-
world settings. This will produce a final program theory
that elucidates the causal mechanisms across different
contexts that act as barriers or facilitators from the per-
spective of participants and professionals. This will con-
tribute to a broader understanding of the use of eHealth
interventions for individuals with low SEP.
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