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Abstract

Background: IMPROVE aims to conduct a hybrid type 3 evaluation design to test the effectiveness of bundled
implementation strategies on intervention fidelity of the Healthy School Start (HSS) program, while simultaneously
monitoring effects on health outcomes of children and parents. The HSS is a 4-component family support program
for children starting school (5–7 years of age) promoting healthy dietary habits and physical activity in the home
environment to prevent childhood obesity and parents’ risk of developing type 2 diabetes.

Methods: IMPROVE is a cluster-randomized controlled trial with two arms to evaluate and compare the effects of
two different bundles of implementation strategies on intervention fidelity expressed as adherence and responsiveness at
12 and 24months (primary outcomes). Thirty schools in two municipalities will participate in the study reaching about
1400 families per school year. In stakeholder workshops, key implementation determinants were identified according to
the domains of the Consolidated Framework for Implementation Research. Through a consensus process with
stakeholders, two bundles of implementation strategies were tailored to address context-specific determinants. Schools
randomly assigned to group 1 will receive bundle 1 (Basic) and group 2 will receive bundle 1 + 2 (Enhanced). Bundle 2
consists of external facilitation, fidelity monitoring and feedback strategies. Secondary outcomes will include change in
acceptability, appropriateness, feasibility, and organisational readiness as perceived by school staff. In addition, child
weight status and diet, and parents’ feeding practices and risk of type 2 diabetes will be monitored. Linear and ordinal
regression analysis will be used to test the effect on the primary and secondary outcomes, taking clustering and
covariates into consideration where needed. Process evaluation will be conducted through key stakeholder interviews to
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investigate experiences of the program and perceptions on sustainability.

Discussion: This systematic approach to investigating the effectiveness of two different bundles of implementation
strategies tailored to context-specific determinants on the fidelity of the HSS intervention will provide new insight into
feasible implementation strategies and external support needed for the HSS to be effective and sustainable. Results will
help inform how to bridge the gap between the research on school-based health programs and routine practice in
schools.

Trial registration: Registered prospectively at ClinicalTrials.gov ID: NCT04984421, registered July 30, 2021

Keywords: BMI, Diabetes, Diet, Fidelity, Hybrid type 3 design, Health promotion, Implementation strategies, Physical
activity, Primary health care

Contributions to the literature

� Comparing the effectiveness of two bundles of
implementation strategies tailored to context specific
determinants identified by stakeholders

� Adds to the knowledge on hybrid design studies in
implementation research

� Adds new perspectives on the construction of a
fidelity score in a complex intervention

� Adds knowledge on the form and function for
external facilitation support in the school setting

Background
An unhealthy diet and lack of physical activity are
among the most important risk factors for chronic dis-
eases like cardiovascular diseases, different types of can-
cers and diabetes in Sweden and globally [1]. In
addition, these health behaviours increase the risk of
overweight and obesity from early childhood and
throughout the life course [2]. More than half of the
adult population in most high-income countries now is
overweight or obese [3]. Previous studies from Sweden
and other high-income countries have shown that chil-
dren of parents with lower educational attainment [4, 5]
and non-Nordic origin [6, 7] have a higher consumption
of unhealthy foods and also higher levels of obesity [8, 9]
than children of parents with higher educational attain-
ment and who are Swedish-born. There is consistently a
2–3 fold lower prevalence of childhood overweight and
obesity in areas with higher socioeconomic status (i.e.
income and education) compared to disadvantaged areas
[10], which is also found among adults [11]. Given this,
there is a need for interventions that start at an early age
and target the whole family. Systematic reviews have
concluded that due to accessibility to reach nearly all
children in a given community, schools are an ideal set-
ting for the delivery of health programs, particularly for
children 6–12 years of age [2, 12]. Effective school-based
programs are characterised by active parental involve-
ment, especially for younger children [13, 14]. Parents
are key in shaping the food and meal environment,

providing and reinforcing opportunities for physical ac-
tivity, model healthy habits, and establish social and cul-
tural norms that promote health for their children [15–
17].

Determinants of implementation and implementation
strategies
In order for evidence-based programs to affect popula-
tion health, they have to be implemented with high fidel-
ity at scale and sustained over time, which has been
difficult to achieve [18], especially for more complex
multi-level programs. One reason for this is that
context-specific determinants of successful implementa-
tion are often not identified and used to inform the de-
velopment of tailored implementation strategies [19].
The Consolidated Framework for Implementation Re-
search (CFIR) is a useful framework that can be used by
implementation researchers with community partners to
identify context-specific determinants potentially influ-
encing implementation. It includes 39 constructs across
five domains; the intervention itself, the inner setting,
the outer setting, characteristics of providers, and the
implementation process [20]. Three of the 39 constructs
have repeatedly been shown to relate to implementation
success, namely stakeholders’ perception of the advan-
tage of the intervention relative to other programs, the
tension for change as perceived by stakeholders, and if
clients’ needs are prioritised by the organisation and re-
sources are present [21]. Other important constructs are
relative priority and planning [21]. To accommodate the
multi-level nature of interventions including both chil-
dren and parents, a sixth domain in the CFIR has been
proposed called “characteristics of intervention recipi-
ents” [21]. A construct that has received increasing at-
tention in the inner setting as an important factor for
implementation success is the construct “Readiness for
Implementation”, also called organizational readiness
[22]. Organizational readiness is a determinant of suc-
cessful adoption which is necessary for implementers to
persist toward fidelity.
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Developing implementation strategies that are tailored
to context-specific implementation determinants is more
likely to improve fidelity to the intervention than no
strategies or simple dissemination of guidelines [23]. De-
terminants of implementation at both individual (pro-
vider and service recipient) and organisational levels
should therefore be carefully identified as a first step,
preferably in collaboration with key stakeholders [24].
However, it is not yet clear how best to tailor strategies
and therefore not clear what the magnitude of the effect
is that tailored implementation strategies have on both
implementation and service recipient outcomes [24]. As-
sessment of fidelity to the intervention components is
one way of evaluating the effectiveness of tailored imple-
mentation strategies.
The Expert Recommendations for Implementing

Change (ERIC) Project has yielded a significant contri-
bution to establish a common language and taxonomy
of 73 unique implementation strategies in health [25].
Cook et al. adapted the ERIC taxonomy for use in the
school context, with 75 unique implementation strat-
egies from which to choose and tailor strategies to
context-specific barriers, the SISTER taxonomy [26]. A
recent study by Lyon et al. including 200 school-based
consultants who support social, emotional, and mental
health services found that the five strategies rated as
most important were: (a) Conduct ongoing training, (b)
Make training dynamic, (c) Provide ongoing consult-
ation/coaching, (d) Monitor the progress of the imple-
mentation effort, and (e) Improve implementers’ buy-in.
The five strategies rated as most feasible were (a) Make
training dynamic, (b) Distribute educational materials,
(c) Remind school personnel, (d) Facilitation/problem
solving, and (e) Capture and share local knowledge.
Using these types of implementation strategies in isola-
tion as standalone approaches is not advised as there are
numerous determinants influencing successful imple-
mentation. Rather, what is needed is a bundle of strat-
egies that target different barriers within a given context
to achieve high fidelity to and effectiveness of school-
based interventions. Reporting on fidelity to the imple-
mentation strategies is equally as important to under-
stand how and why successful implementation of the
intervention comes about [27]. Strategies should be
clearly described according to features such as a) the
actor; b) the action; c) the action target; d) temporality;
e) dose; f) implementation outcome affected; and g) the
justification for use [28].

The Healthy School Start program
Development of the Healthy School Start program (HSS)
began in 2010 and to date the program has been evalu-
ated in three waves. It is based on Social Cognitive The-
ory with parental self-efficacy, role modelling, and

observational learning as central constructs and media-
tors of child behaviour change [29]. The program is de-
signed to run in compulsory pre-school class or grade 1
(child age 5–7 years) and is universal (reaches all chil-
dren). It can be characterised as a structured work rou-
tine to fulfil the requirements in the curriculum for
teachers to teach about health. It is also fully in line with
the Swedish national guidelines for school health care
concerning health promotion and prevention of over-
weight and obesity [30]. Despite the existence of these
guidelines, no specific evidence-based practice is recom-
mended. This results in inconsistencies in practice and
negative parental responses are often encountered by
school nurses when it comes to the issue of child weight
development [31].
The program targets parents of children during a de-

velopmental period in which health-related behaviours
are still very much under the influence of parents [29].
The program is delivered by teachers, school nurses and
primary health care staff, and involves four core compo-
nents: 1) A health information brochure to parents; 2)
Motivational interviewing (MI) sessions with parents
performed by the school nurse; 3) Classroom activities
performed by teachers with home assignments to be
completed by children together with their parents; and
4) a web-based self-test of type 2 diabetes (T2D) risk for
parents with a recommendation to seek medical advice
in primary health care, if needed. These four compo-
nents were designed to be complementary and mutually
reinforcing as emphasised by Gittelsohn [32], who sum-
marised challenges and lessons learnt from multi-level
and multi-component interventions to prevent and re-
duce childhood obesity in different countries. In previ-
ous trials of the HSS program, the following
implementation strategies used were used based on ex-
perience and the literature: 1) Obtain formal commit-
ments, a written agreement with each school specifying
school and researcher obligations; 2) Distribution of
educational materials like the health brochure, informa-
tion on the project website and video instructions for
teachers; 3) Ongoing training, MI training for school
nurses; and 4) Prepare families to be active participants
through a kick-off meeting for school staff and parents
together.
The program has been evaluated in schools with

mixed socioeconomy [33] and in disadvantaged areas
[34] in the greater Stockholm area. Fidelity to the inter-
vention components was high for the MI component
performed by external MI counsellors in the first two
trials, and the classroom component performed by
teachers. In the first trial [33] we found significant bene-
ficial effects on dietary habits (higher consumption of
fruit and vegetables and lower consumption of unhealthy
foods and drinks in the intervention group relative to
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control). In the second trial [34] we also found a signifi-
cantly lower BMI z-score in children with obesity at
baseline compared to control. In an attempt to increase
the involvement of parents in the program, a validated
short non-invasive tool to identify individuals at high
risk for type 2 diabetes (FINDRISC) [35] was added to
the third trial. Undiagnosed diabetes and prediabetes are
common in Sweden [36]. If detected early, lifestyle
modification can reverse this condition [37] and poten-
tially have beneficial effects on the whole family. In
addition, an increased emphasis was placed on parental
feeding practices and child physical activity, and the MI
was conducted by trained school nurses in the third trial
[29]. Results from the third trial running from 2017 to
2019 are in line with the previous studies (manuscript
submitted).
During previous evaluations of the HSS program the

following implementation barriers were encountered:
low priority given to health promotion in schools rela-
tive to achievement of learning outcomes [38], lack of
positive leadership [39], lack of preparation time [40],
the need for clear communication and collaboration be-
tween teachers and parents, especially regarding the chil-
dren’s home assignments [41], and difficulty to engage
parents in low-income areas due to stressful everyday
life and lack of knowledge and parenting skills [16, 39].
Furthermore, it was found that commitment among staff
is important for high intervention fidelity [38]. Address-
ing these barriers could be achieved through the estab-
lishment of an implementation team [38], and by
receiving resources and support from external partners
such as public health teams [42, 43]. Ultimately, there
are numerous barriers that impact the successful imple-
mentation of school-based health programs like the HSS
that warrant tailored approaches that target these deter-
minants to achieve high fidelity.
The overarching purpose of IMPROVE is to conduct a

hybrid type 3 evaluation design to test the effects of bun-
dled implementation strategies on the intervention fidel-
ity of the HSS program while simultaneously monitoring
effects on health outcomes of children and parents.
There are two primary aims of IMPROVE: 1) To assess
the comparative effectiveness of two bundles of imple-
mentation strategies (Basic and Enhanced) on the fidelity
to the HSS program components; and 2) to monitor ef-
fects of the HSS program on child (diet and weight sta-
tus) and parent outcomes (feeding practices and T2D
risk). This study protocol follows the SPIRIT guideline
[44] (Additional file 1).

Specific aims and hypothesis
The hypothesis is that the use of tailored implementa-
tion strategies with a focus on facilitation, monitoring,
and feedback will lead to significantly better fidelity to

the HSS intervention and to sustained effects on child
and parent health outcomes. This study will be guided
by the following research questions (question 1 has
already been addressed):

1. What context-specific implementation determinants
do stakeholders from municipalities in Sweden
identify with regard to the implementation of the
HSS program?

2. Which of two bundles of tailored implementation
strategies is most effective at improving fidelity,
acceptability, appropriateness, feasibility, and
organisational readiness to implement the HSS
program?

3. Does implementation of the HSS program at scale
reduce social disparities in the proportion of
children with overweight and obesity, and T2D risk
among adults?

4. What external implementation support will be
needed to facilitate the sustainment of the program
after the end of the study?

Methods
Study design
A hybrid type 3 cluster-randomized implementation ef-
fectiveness trial with 2 parallel arms (Basic and En-
hanced) will be conducted (Fig. 1). Hybrid type 3 trials
experimentally test the effects of implementation strat-
egies on implementation outcomes while also gathering
data on the effects on service recipient outcomes [45].
The primary dependent variable will be fidelity to the
HSS (implementation outcome). Using a hybrid type 3
design is advantageous when (a) there is a high momen-
tum and mandate for implementation despite a some-
what limited evidence base, (b) effects are suspected to
be vulnerable to a “voltage drop” when scaling up into
routine practice, and c) the implementation strategies
being tested are reasonably feasible in context [45]. Fig-
ure 1 shows the program theory of IMPROVE using the
evaluation model by Proctor et al. [46].

Setting of the study
Eight municipalities in the Stockholm Region, Sweden,
which had previously shown interest in the HSS pro-
gram were contacted during the fall of 2020 to inquire
about their willingness to take part in the IMPROVE
study. Information meetings were held between the re-
search team and key personnel such as central adminis-
trators and coordinators of school health care to create
interest by explaining the rationale and background to
the HSS. Two municipalities finally accepted this invita-
tion after discussing it with their education administra-
tion. These municipalities had 110,000 and 50,000
inhabitants respectively, with mixed socioeconomy.
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Implementation strategies used during the planning
stage
Implementation strategies to be performed by the re-
search team and school staff are named in this protocol
according to the SISTER taxonomy specific for the
school context [26]. Expert implementation support was
offered as well as free training of school nurses in MI (at
a value of ca. 1000 Euro per nurse) to incentivise partici-
pation in the study (implementation strategy 51: Im-
prove implementer’s buy-in). The participating
municipalities signed a memorandum of understanding
with the research team that acknowledges their commit-
ment to the study, and describes the role of each partner
(strategy 31: Obtain formal commitments). All public
primary schools in the municipalities with preschool
classes were invited to participate in the study (n = 38).
Online information meetings with all groups of involved
school personnel were held in the spring of 2021 during
which they were introduced by the research team to the
HSS and the IMPROVE study and given the opportunity
to ask questions. After this, school principals were for-
mally asked if their school wanted to participate, which
eight of them declined, mainly due to issues related to
the covid-19 pandemic. Before the start of the study all
involved school personnel will be asked to consent to be
included in the study.

Eligibility of families, inclusion criteria
All children starting pre-school class (5–7 years of age)
during the school year 2021/22 and 2022/23 and their
parents/guardians are eligible for the study. The HSS
program will be presented to parents as part of ordinary
school routines, which means that all children and par-
ents will take part in the program and be invited to par-
ticipate in the study. At the first meeting in school with

the class teacher, parents will receive oral and written in-
formation about the HSS and the IMPROVE study and a
consent form. They will be informed that all families will
be exposed to the HSS as part of school routines, but
that participation in the IMPROVE study is voluntary
and that no personal information or identities will be
disclosed.

Randomisation and blinding
Within each municipality, schools will be randomised 1:
1 to group 1 (Basic: bundle 1) or group 2 (Enhanced:
bundle 1 + 2) using a computer-generated assignment by
an independent statistician after baseline measurement
has been conducted in September 2021. It is not possible
to blind school staff and the research team to allocation,
but parents and children will not get this information.
The CONSORT flow diagram with the number of
schools and children is shown in Fig. 2.

The Healthy School Start program
The HSS intervention is a universal intervention de-
signed for all children in pre-school class over the course
of one school year. It includes four intervention compo-
nents described in the previous HSS study protocol [29]
and briefly below.

Component 1: Health information
At the beginning of the school year parents will receive
a brochure with health information based on the Swed-
ish guideline for diet and physical activity [47]. The
focus of the brochure is on evidence-based advice con-
cerning parenting practices in relation to healthy food
and family mealtimes, sweets, snacks, ice-cream, soft
drinks, marketing of unhealthy products, fruit and vege-
tables, physical activity, sedentary behaviour, screen

Fig. 1 Program theory of IMPROVE
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time, sleep, and cooperation between parents. The bro-
chure is available in Swedish, English, Arabic and Somali
and can also be downloaded from the project website.

Component 2: Motivational interviewing
MI is a client-centred, directive method for enhancing
intrinsic motivation to behaviour change [48]. MI is
today regarded as an evidence-based counselling method
for behaviour change regarding diet and physical activity

in adults [49] and shows promising results in parental
support interventions on child health-related behaviours
as well [50]. The MI session with the parents will be
scheduled by the school nurse as part of the ordinary
health visit of children in pre-school class. Parents will
be offered a face-to-face MI by the school nurse con-
ducted without the presence of the child and lasting for
approximately 20 to 30min. If special needs are encoun-
tered, a follow-up visit will be offered.

Fig. 2 The CONSORT flow diagram of the IMPROVE study
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Component 3: Classroom activities with home assignments
Nine classroom sessions of approximately 30 min dur-
ation will be delivered by the teacher in preschool class
based on a teacher’s manual developed for this program.
In addition, a pedagogic workbook for children with
home assignments to be performed together with par-
ents will be handed out to each child. Teachers will re-
ceive video-recorded instructions on how to use the
teacher’s manual and parents receive instructions and
tips on how to practice positive parenting while doing
the homework together with their child.

Component 4: Type 2 diabetes risk test online
This test contains eight questions and can be performed
on paper in the health information brochure and/or on-
line. FINDRISC is a validated tool used to identify indi-
viduals at high risk of developing T2D in the coming 10
years [51]. Questions included concern age, BMI, waist
circumference, level of physical activity, consumption of
vegetables, fruits and berries, history of antihypertensive
medication, history of high glucose values and family
history of diabetes. In case of medium or higher risk
(≥12 points), the parent will be recommended to contact
their primary health care centre to confirm prediabetes
or T2D according to standard procedures. If the person
has T2D or prediabetes then he/she will receive a gen-
eral check-up, health behaviour counselling and appro-
priate treatment with yearly follow-up. All primary
health care centres in the two municipalities will receive
a yearly information letter explaining the intervention
and the study.

Standard practice in Swedish school health care
The national guidelines for school health care are for-
mulated in general terms [30]. They require that the
staff engages in health promotion and disease preven-
tion activities and provide support to children in
reaching educational goals. No referral is made to
specific evidence-based procedures or practices. All
school children are offered at least three visits to the
school health care between pre-school class (age 6) to
grade 9 (age 15). During the first visit to the school
nurse in pre-school class the child is accompanied by
parents or guardians for a discussion regarding the
school situation, the child’s overall well-being, rela-
tions with friends, possible health and learning prob-
lems, dietary habits and physical activity. The child’s
height and weight is measured and compared to stan-
dardised growth curves. Eyesight and hearing are also
tested. If a child is overweight, additional counselling
should be offered including a follow-up. In case of
obesity, the school doctor should become involved,
and if necessary, the child has to be referred to

medical specialists in child obesity for treatment in
dialogue with school health care and parents.

Development of IMPROVE
Development of the IMPROVE study was done in four
steps from September 2020 to June 2021 in collaboration
with stakeholders in the municipalities and guided by
the implementation strategies in the SISTER taxonomy
[26].

Step 1: Exploring barriers and facilitators of implementation
Exploration of context-specific implementation barriers
and facilitators was based on previous process evalua-
tions of the HSS program [16, 38, 39, 41] and on two
preparatory stakeholder workshops in each of the two
municipalities participating in IMPROVE (Implementa-
tion strategy 1: Assess for readiness and identify barriers
and facilitators). The CFIR framework was used as a
guiding determinant framework due to its multilevel
structure and its applicability to the municipality setting
[20]. The workshops were held digitally in each munici-
pality due to the Covid-19 pandemic prohibiting in-
person workshops. Workshop 1 for municipality 1 was
held in November, 2020, with 17 participants (4 from
the research team, 2 from primary health care, 2 school
principals, 5 school nurses, 3 teachers, and 1 central
manager) and lasted for 2.5 h. Workshop 1 for munici-
pality 2 was held in January, 2021, with 18 participants
(4 from the research team, 3 from primary health care, 4
school nurses, 1 teacher, 2 school principals, 2 meal
staff, and 2 managers) and also lasted for 2.5 h. Each
workshop started with the research team presenting the
HSS program and the purpose of the IMPROVE study
and participants could ask questions for clarification.
Then, a brainstorming session was conducted using a
virtual white board where participants individually or in
small groups for 30 min could contribute “notes” on per-
ceived implementation determinants of HSS in their mu-
nicipality within five categories: the school, primary
health care, the home, the municipality, and “other
areas”. In total 42 notes were submitted in municipality
1 of which 15 were marked as a barrier, 5 as both a bar-
rier and a facilitator and 22 as facilitators. In municipal-
ity 2, 35 notes were submitted of which 13 were marked
as barriers and 22 as facilitators.
After the first round of workshops, the research team

coded the barriers and facilitators and grouped them ac-
cording to the domains of CFIR. Two domains were
added to the original CFIR framework: “Characteristics
of intervention recipients” as already suggested by Bar-
wick et al. [21] and “Inner setting primary care”. The de-
terminants of intervention recipients (parents) were
identified based on the experience of school personnel
and confirmed by information from previous qualitative
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studies with parents participating in the program [16,
39, 40, 52]. The barriers and facilitators were then con-
densed by the research team into a list of more value-
neutral implementation determinants in a consensus-
based process. The determinants identified in the work-
shops were checked against previous process evaluations
of the HSS intervention. In total 28 determinants were
identified (Table 1) and exemplified by notes made dur-
ing the workshops by the participants.

Step 2: Tailoring of implementation strategies
The determinants identified by stakeholders were dis-
cussed among the research team and preliminary strat-
egies were mapped to these determinants through an
internal consensus process (Strategy 17: Tailor strat-
egies). The selection was also influenced by the work of
Lyon et al. [53] who had described the most important
and feasible strategies in the school context. In the sec-
ond workshop in January (municipality 1) and February
(municipality 2) with the same stakeholders, the imple-
mentation determinants identified in workshop 1 and
the pre-selected strategies were presented. Stakeholders
could then provide feedback based on their expertise
and experience regarding the form and function of each
strategy. No more strategies were added at this stage.
After the stakeholder workshops, the scientific advisory
panel was consulted to develop a final consensus on the
most appropriate implementation strategies to use,
which resulted in minor adjustments. The final selection
of implementation strategies targeting the context-
specific implementation determinants identified in Step
1 is shown in Table 2 (Basic). Based on our previous ex-
perience with the HSS program, these are regarded as a
minimum to implement the HSS with reasonable fidelity
in addition to first receiving formal commitment from
the school principal.
Six strategies will be deployed by school personnel

(Table 2), supported by the material provided by the re-
search team. At the start of the intervention and re-
peated yearly, the principal initiates meetings with all
staff to present the HSS program and reach consensus
on its execution (Strategy 23: Conduct local consensus
discussions). Next, educational materials are ordered by
the schools, and relevant public health lectures are made
available on the project website (Strategy 42: Distribute
educational materials). A health team (standard in Swed-
ish schools) including teachers is formed and a coordin-
ator is appointed, who will also be the contact person
for the research team (Strategy 32: Organize school
personnel implementation team meetings). Both
teachers and school nurses engage in peer-assisted learn-
ing and make a timeplan for their respective intervention
components (Strategy 13: Peer-assisted learning). If ne-
cessary, the school environment is changed to become

more health promoting (Strategy 68: Change/alter envir-
onment), which may include the physical and social en-
vironment. Finally, various efforts are made to prepare
families to be active participants (Strategy 58: Prepare
families and students to be active participants) and con-
sent to take part in the study through means such as in-
formation meetings, written material and a film
promoting the HSS and the IMPROVE study.
Table 3 shows four additional strategies delivered to

the Enhanced group only. These strategies can be char-
acterised by regular fidelity monitoring, coaching and
on-demand assistance provided by the research team to
school personnel.

Step 3: Strategies performed by the research team
Implementation of the HSS intervention will start with
the school year 2021/2022 and include two cohorts of
children and their parents. School nurses will undergo a
2-day MI training by trainers who are members of the
Motivational Interviewing Network of Trainers (MINT)
and receive four supervisions (Strategy 39: Conduct on-
going training) in the spring and early fall of 2021. Lec-
tures on relevant themes in public health will be made
available on the project website, and new school staff
will be trained continuously as needed. A manual will be
made available for the school health team (Strategy 5:
Develop a detailed implementation plan) describing the
background to the HSS, the theoretical basis, goals, mea-
sures, outcomes, the time plan and strategies. Educa-
tional materials will be provided (Strategy 41: Develop
educational materials) including the health information
brochure, teacher’s manual, children’s workbook and
other written materials to be used by the school
personnel and placed on the project website. Fidelity in-
dicators to the intervention components and instruc-
tions how to monitor them will be communicated
through the manual (Strategy 7: Develop instruments to
monitor and evaluate core components of new practice).
A checklist to assess the quality of delivery of implemen-
tation strategies will be developed (Strategy 6: Develop
and organise a quality monitoring system) and used
yearly by the research team during schools visits (Strat-
egy 9: Monitor the progress of implementation effort).
An open online homepage will be made available with
all information needed by different stakeholder groups
and continuously updated with relevant information.
School staff will be directed to this site for assistance
with technical or practical questions (Strategy 11:
Centralize technical assistance).
After randomisation, schools allocated to group 2 will

be introduced to the strategies in bundle 2 during a
meeting with the research team. Each group 2 school
will be offered a check-in to inquire about their progress
and assist in problem solving. It will also be possible to
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Table 1 Implementation determinants identified by stakeholders

CFIR domain Determinants of implementation Example of notes made by workshop participants

Intervention characteristics
(HSS)

1. Program supported by guidelines and curriculum “The content/purpose can be linked to the curriculum”

2. Involvement of parents “Children and parents can get support for a healthier
lifestyle and parents can get help with strategies to reach
them. Good with MI for self-motivation”

3. Consensus on healthy lifestyle “Very good with increased and equal knowledge to
students and parents about diet, exercise, and health,
regardless of background and resources”

4. Clarity of material and instructions for use “Get a teaching plan for an important part of the
student’s development towards a healthy life”

Outer setting (municipality) 5. Societal action and cooperation “That these social institutions work together on the health
of the population. Can increase understanding of each
other’s mission but also that we share the health mission
to reduce social health inequalities”

6. Environmental factors “In disadvantaged settings, it can be an economic issue,
fruits and vegetables are relatively expensive, junk food
cheaper, parents can’t afford to let children practice
sports”

7. Local policies “Link to activities and policies that are decided upon”

Inner setting #1 (school) 8. Common goals and collaboration in school “That the school works towards common goals, school
health care and teachers work with health promotion
and start from the same point of departure and
“language” when talking to children and parents”

9. Communication and collaboration between school-
home

“Good to have increased consensus between school staff
and parents regarding good nutrition and practices
around this”

10. Continuity in staffing and work routines “That there may be staff changes that make
implementation difficult both within school health care
and teachers”

11. Leadership in school “Important that all principals endorse the project at their
school”

12. Visible priority of health “That the school works towards a common goal and is
consistent in its communication with parents”

Inner setting #2 (primary care) 13. Communication within and between primary health
care units

“It will be a challenge to communicate to all primary
health care centres and to all its individual employees
about what the project is about and what help should be
offered to those who contact them”

14. Time for administration in primary health care “Fear that there will be a lot of administrative work for
the caregivers. Important to avoid”

15. Collaboration between primary care and school “Proposal to address IMPROVE at an annual meeting
between primary care and school health care”

16. New target groups “At the primary health care centre you can find other
health risks in the parents if they have high blood sugar”

17. Early prevention “A good opportunity for primary care to work more with
prevention and to reach risk groups in time”

Intervention recipients
(parents)

18. Family consensus on healthy lifestyle “Very good with increased and equivalent knowledge to
students and parents about diet, exercise and health
regardless of background and preconditions”

19. Parents’ knowledge and skills “Parents are included in their children’s homework and
together they learn about good habits. Teachers follow
up and remind about the homework”

20. Socioeconomic and cultural factors, language “Socio-economically weak areas - risk of lower adherence
to homework being completed - high risk of attrition”

21. Parents’ perceived need and readiness “Children with overweight/obesity often have parents with
the same problems. Difficult to motivate for lifestyle
changes”

22. Parents’ engagement in children’s schoolwork “Poor adherence to homework. The resourceful do tasks
with the children but not those who need them”
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ask questions via the website. Finally, efforts will be
made to develop or identify an organisation that will be
responsible for disseminating the program and support
implementation (Strategy 75: Start a dissemination or-
ganisation). This will be based on stakeholder interviews
and discussions with decision-makers.

Step 4: Defining outcomes and data collection methods
In step 4, the outcomes were defined, and instruments
to measure them were selected. Reporting of the IM-
PROVE study results will follow the Standards for
Reporting Implementation Studies StaRI guidelines [54]
and the requirements of the Consolidated Standards of
Reporting Trials (CONSORT) Statement [55].

Primary outcome
Fidelity to the four components of the HSS will be
assessed through 13 indicators (Table 4) based on the di-
mensions adherence, dose, participant responsiveness,
and quality of delivery [56, 57]. This information will be
gathered through attendance logs, questionnaires an-
swered by school staff and parents, and audio recordings
of MI sessions. The primary outcome will be operation-
alized as an adherence score and a responsiveness score
to the four intervention components. Adherence to three
of the four components will be reported by parents and
the nurse as yes/no. The classroom component will be
reported by the teachers, and thus the score for this
component will be the same for all children in the same
class. The total adherence score will be from 0 to 4. Par-
ticipant responsiveness measures how parents respond
to and are engaged in the intervention and is measured
on a scale from 1 to 5 (no appreciation to full appreci-
ation) for each component with a total score of 4 to 20.
Dose refers to exposure or the amount of the classroom
component that has been delivered and received. This
information will be obtained from the teachers who will

use a logbook to report the proportion of teaching ses-
sions performed, the proportion of lesson completion in-
cluding length, and whether any adaptations and are
made. Quality refers to the MI component. All MI ses-
sions will be recorded and a random 10% of each nurses’
interviews will be coded for MI competence using the
MITI protocol 4.2 [58] by reliable coders. Those indica-
tors not included in the two primary outcomes will be
tested separately between the Basic and Enhanced group
of schools.

Secondary outcomes
Fidelity to implementation strategies
Fidelity to the implementation strategies deployed to
support school personnel’s uptake and use of the inter-
vention will be documented continuously by the re-
search team. Once a year in May, the research team will
visit each school to summarise the findings, alternatively
through telephone calls. Assessing these outcomes will
help to ensure that the implementation strategies are op-
timized and fit with end-users preferences. A checklist
assessing the specific actions within each strategy will
guide the assessment (Additional file 2). Each strategy
will be graded as 0 = not implemented, 1 = partially im-
plemented, 2 = fully implemented. Delivery of a strategy
from the side of the research team will also be
documented.

Acceptability, appropriateness, and feasibility
Monitoring of implementation outcomes will be done
yearly with a validated and generic questionnaire devel-
oped by Weiner et al. that assesses acceptability, appro-
priateness, and feasibility of the HSS reported by school
staff [59]. Each of these outcomes is assessed by four
questions with a 5-point ordinal scale. The questionnaire
will be answered individually by teachers, school nurses

Table 1 Implementation determinants identified by stakeholders (Continued)

CFIR domain Determinants of implementation Example of notes made by workshop participants

Individual providers (school
and primary care staff)

23. Providers’ attitudes towards the program “Motivated preschool teachers who are happy to be
involved in development”

24. Providers’ competence and self-efficacy “Great increase in skills for staff, raising equality”

25. Providers’ experience of workload and responsibility “Can be experienced by school staff as an increased
workload. A change in working routines is always
demanding”

Process 26. Time for planning and executing program in school “It is important that time is given for planning and that it
is clear how much time is required for all steps”

27. Communication and collaboration within school
regarding process

“That all material from Karolinska Institutet is sent out
before the work at the schools takes place, which creates
time for good planning in the classes”

28. Sustainability of program “That the project continues, that it is not dependent on
individuals but can continue regardless of what the
organisation looks like in schools and in the central
administration”
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and principals involved in the intervention before the
start and annually after that.

Organisational readiness to implement
This is a multi-dimensional construct that encompasses
the willingness (motivation) and ability (capacity) of an
entity to engage in an intervention and is considered to
be a precursor of successful organisational change [22].
The results can guide internal discussions and helping
identify ways to improve implementation of the HSS.
School principals will answer the Leader Readiness to
Implement Tool (LRIT) and school nurses and teachers
will answer the Staff Readiness to Implement Tool
(SRIT) adapted from the organizational readiness scale
[60] by Cook et al. [61]. These tools were translated to
Swedish and back-translated to English to assure correct
translation. Both instruments contain 14 items on a 5-
point Likert scale. Three scores will be calculated: A
total readiness score, a change efficacy score, and a
change commitment score.

Child height and weight
Child height and weight will be measured by the school
nurse in pre-school class and again in year 2 including
all children starting school in 2021 and 2022 (cohort 1
and 2) according to standard practice. We will use the
extended international (IOTF) body mass index (kg/m2)
cut-offs to define thinness, overweight and obesity [62].
The BMI z-score will be calculated according to a Swed-
ish reference standard as described previously [29].
Weight and height data of all children that are routinely

collected during health visits will also be obtained at the
school level (de-identified, no consent needed) to be able
to compare the weight status of study participants with
all children at the same school.

Child intake of indicator foods
Dietary indicator foods (fruit, vegetables and energy-dense
products), will be measured using the diet portion of a val-
idated parent proxy questionnaire, the Eating and Physical
Activity Questionnaire (EPAQ) [63], which was translated
into Swedish and adapted to the Swedish context as re-
ported previously [34]. Parents who consented to be in-
cluded in the study will be asked to recall the child’s
intake (servings/day) of selected foods (snacks, sweets/
chocolate, ice cream, cakes/buns/cookies, fruits, vegeta-
bles, soft drinks, flavoured milk and fruit juice) during the
previous day, which should be a weekday. Aggregated var-
iables will be analysed indicating unhealthy foods (snacks,
sweets/chocolate, ice-cream, cakes/buns/ cookies), healthy
foods (fruit and vegetables) and unhealthy drinks (soft
drink, flavoured milk and fruit juice) to analyse food pat-
terns. The parents will be asked to answer the question-
naire at three timepoints, at baseline, at the end of the
first school year, and 12months after that.

Parent outcomes
Parents will receive a link by e-mail to answer online
questionnaires, alternatively on paper. At baseline they
will answer questions regarding their sex, educational
level, country of birth, and towards the end of the school
year also their responsiveness to the program

Table 3 Implementation strategies offered to group 2 schools only (bundle 2)

Implementation strategies
(SISTER strategy number)

Determinants targeted Description of the strategy Actor Target

Conduct educational outreach
visits (38)

23. Providers’ attitudes towards the
program
24. Providers’ competence and self-
efficacy

Yearly presentations to schools on
topics in public health of their
choice and relevant to the
intervention

Research team School personnel

Promote network weaving (33) 13. Communication within and
between primary health care centres
14. Time for administration in
primary health care
15. Collaboration between primary
care and school
16. New target groups
17. Early prevention
28. Sustainability of program

Send out yearly information letter to
primary health care centres about
the HSS program and the IMPROVE
study. Encourage yearly meetings to
establish social networks, promote
information sharing, collaborative
problem-solving and shared goals re-
garding family health

Research team School health care
and primary care

Provide ongoing consultation/
coaching (44)

23. Providers’ attitudes towards the
program
24. Providers’ competence and self-
efficacy

Yearly audit and feedback through a
written report on the fidelity score
and performance of implementation
strategies with coaching how to
improve. E-mail sent four times per
year to the school health team co-
ordinator to offer assistance and help
with problem solving

Research team School personnel

Obtain and use student and
family feedback (8)

23. Providers’ attitudes towards the
program

Yearly feedback on parents’ attitude
and perception of the program

Research team School personnel
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components (Table 4). In total three reminders will be
sent out via e-mail or text message.

Diabetes risk test All parents will be encouraged to
complete the T2D risk test (FINDRISC) (0–26 points) at
three timepoints (at baseline and end of the first school
year, and again after 12months), in the health information
brochure or on the national health care website (www.11
77.se) and will receive feedback regarding their level of
risk. Parents who have consented to the study will send
their results to the research team using an online form.

Parental feeding practices Parental feeding practices,
including modelling, will be measured using the Compre-
hensive Feeding Practices Questionnaire (CFPQ)

developed by Musher-Eizenman, covering both positive
and negative practices, and validated in a middle-income
US sample [64]. We will use the Swedish short version
with 36 items. The questionnaire will assess the parental
feeding practices of involvement, environment, food re-
striction for weight control, restriction for health reasons,
encouragement of balance, pressure to eat, monitoring,
emotion regulation, food as a reward, and modelling. The
parents are asked to answer the questionnaire online at
three timepoints, at baseline, at the end of the school year,
and 12months after that (Table 5).

Stakeholder interviews
Experiences and satisfaction with the program, how it is
being implemented, and how to achieve sustainability of

Table 4 Indicators of fidelity to the HSS components

Component Adherence (%)
(yes/no)

Dose (%) Participant responsiveness
(scale 1–5)

Quality of delivery

Brochure with
health information

Parents reading the brochure (P)a NA Parents’ appreciation of the
brochure (P)b

NA

Motivational
Interview (MI)

Parents receiving MI (N)a NA Parents’ appreciation of health
counselling (P)b

Quality of MI score
coded according to
MITI 4.2 (C)

Classroom component Teachers providing the classroom
component (T)a

Proportion of classroom
lessons performed (T)
Proportion of lesson
completion (T)

Teachers’ perceived child
involvement and engagement (T)
Parent’s appreciation of the
homework (P)b

NA

T2D test Parents doing the test (P)a

Parents with a high risk that
subsequently attend health care (P)

NA Parents’ appreciation of the
test (P)b

NA

Total score Total sum score
(0–4)

NA Total sum score
(4–20)

NA

Informants: T teacher; C coder; P parents, N school nurse
NA not assessed
aIncluded in the adherence score (primary outcome)
bIncluded in the responsiveness score (primary outcome)

Table 5 Outcome, moderators, and time of data collection

Indicator Time of data collection

2021 2022 2023 2024

School characteristics June

Parents’ demographic data
Fidelity to HSS components

October (C1) October (C2)
June (C1)

June (C2)

Acceptability September June June June

Appropriateness September June June June

Feasibility September June June June

Organisational readiness September June June June

Fidelity to implementation strategies May May May

Child height and weight December (C1) December (C2) December (C1) December (C2)

Child diet October (C1) June (C1) October (C2) June (C1 + C2) June (C2)

Parents’ T2D risk October (C1) June (C1) October (C2) June (C1 + C2) June (C2)

Parental feeding practices October (C1) June (C1) October (C2) June (C1 + C2) June (C2)

C cohort of children
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the HSS will be assessed through in-depth interviews
with a purposeful sample of nurses, school principals
and representatives from the municipality management
and primary health care in the latter part of the study.
Semi-structured interview guides will be constructed for
each target group. Interviews will be transcribed verba-
tim, coded and analysed using an inductive approach of
content analysis [65, 66].

Data management and statistical analysis
Data collection will be performed in a secure web plat-
form Research Electronic Data Capture (REDCap) for
building and managing online databases and surveys [67,
68]. All data will be stored electronically in password-
protected folders on a secure data server with systematic
back-up routines at Karolinska Institutet to avoid
unauthorized access. Folders containing raw data will be
stored separately from the data being used in the ana-
lysis. Access to data will be restricted to the research
personnel working directly with data entry or analyses.
A detailed statistical analysis plan will be developed in
collaboration with an academic statistician prior to the
start of data analysis.
Baseline characteristics at both school and individual

level will be cross-tabulated for group 1 and 2 to check
for balance and to provide an overview of the study
population. Continuous and normally distributed vari-
ables will be represented as mean, standard deviation
and range. Non-normally distributed variables will be
represented as median and interquartile ranges, and cat-
egorical variables will be presented as frequencies and
percentages in each category.
Assessment of the primary outcomes adherence score

and responsiveness score after 12 and 24months will be
performed on the individual level. Between-group effects
in the adherence score (0–4) will be analyzed using or-
dinal logistic regression. Between-group effects in the re-
sponsiveness score (4-20) will be analyzed using mixed
linear regression. The following factors will be explored
as potential moderators of fidelity to intervention: school
size, fidelity to implementation strategies, baseline or-
ganisational readiness, parent educational level and
country of birth.
In order to answer the question of whether implemen-

tation of the HSS program at scale reduces social dispar-
ities in child weight status parent’s T2D risk we will do
as follows. The secondary outcomes analysed will be the
change in prevalence of child overweight and obesity,
children’s sex and age-adjusted BMI and parents’ risk of
T2D. Dichotome outcomes will be analysed with a logis-
tic regression model and continous outcomes with linear
or quantile regression models. We will use a method
able to account for the within-school and within-person
clustering such as mixed models or generalised

estimation equations (GEE). Parent country of birth and
child sex will be explored as moderators of child and
parent outcomes in addition to intervention fidelity and
other school-related factors mentioned above.
Effects of implementation strategies on primary and

secondary outcomes within-group will be assessed yearly
relative to baseline using repeated measures analyses. All
analyses will be conducted on an intention-to-treat basis.
Sensitivity analysis will be carried out for primary and
secondary outcomes after imputing relevant missing
data, if relevant.

Sample size and power calculation
Power based on the primary outcome “adherence score”
was calculated for the sample size of 400 consenting par-
ents in each group. Assuming that the difference in the
log odds of the groups will be 0.3, 0.4 or 0.5 (maximum
score 4), this corresponds to odds ratios of 1.35, 1.5 and
1.65, respectively. The power was simulated with 5000
replications and found to be 0.44, 0.66, and 0.86 for the
three different scenarios. Power for the primary outcome
“responsiveness score” was calculated for the same sam-
ple size as above, using the mean differences of 0.8, 1.6
and 3.2 (maximum score 20). The standard deviation
was assumed to be 4, 8 and 16 for each option. With an
SD of 8, the power for the three scenarios is 0.29, 0.81
and 0.99 respectively for this outcome.

Ethical approval
This study was approved by the Swedish Ethical Review
Authority (protocol number Dnr 2021–02267) on July 7,
2021. Written informed consent will be obtained from
all participants in the study such as school and primary
care staff and parents. Parents will be answering ques-
tionnaires, participating in recorded MI-sessions, and
give permission to use routine data of their child’s height
and weight.

Discussion
Many health promotion and prevention studies have
been carried out in the school context around the world
aiming to improve children’s dietary habits and increase
physical activity and many lessons have been learned.
The HSS parental support program builds on the grow-
ing evidence base of school-based health promotion pro-
grams. Thus far, HSS has been evaluated in three
cluster-randomized trials during the past 10 years in
Sweden including approximately 38 schools and 1000
families (33, 34, manuscript submitted). As a universal
prevention program, the HSS reaches all children and
parents across the socioeconomic and multicultural
spectrum. The program is fully integrated into school
routines and is moderately effective in improving dietary
habits and physical activity in children and in one trial
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BMI in children with obesity was also reduced [34].
Process evaluations have consistently shown that the
program is well received among teachers, parents, chil-
dren and school nurses [16, 38–40, 52]. For these rea-
sons, the HSS program is well-positioned for
implementation research that aims to develop and test
strategies that facilitate its uptake and use as part of rou-
tine practice in the school setting.
The lack of evidence regarding the effect of strategies

to improve implementation in the school context has
been pointed out as well as the need for robust measures
of implementation outcomes [69]. In the Swedish con-
text, IMPROVE is the first study to investigate the scal-
ing up of an evidence-based family support program in
primary school. It builds on well-established frameworks
and models in implementation research such as CFIR
[20] and Proctor’s outcome model [46]. IMPROVE is
grounded in sound implementation methods as it em-
phasizes a systematic approach involving first the identi-
fication of context-specific determinants in tandem with
stakeholders, and then tailoring strategies to tackle the
identified determinants in an effective way. Using the
SISTER taxonomy [26], this research will facilitate com-
parisons with other implementation studies in schools,
both past and present. Finally, the use of a hybrid type 3
design is advantageous when there is a high momentum
and mandate for implementation and the effects of the
intervention are suspected to be vulnerable to a “voltage
drop” when scaling up [45].
One barrier that is specifically addressed in IMPROVE

is the engagement of parents. Low parental engagement
has repeatedly been shown to be a challenge in previous
evaluations of the HSS [39] and in other similar pro-
grams [70]. In this study we aim to make additional ef-
forts to engage parents by producing an attractive 5-min
film explaining the purpose and content of the HSS to
be watched at the first meeting in school. Also, by gain-
ing approval of implementation of the program at the
municipality level through a memorandum of under-
standing, school principals will be given a more promin-
ent role as advocates of the program towards both
school personnel and parents. We have also added an
implementation strategy to improve the school environ-
ment, culture and climate around health, which in previ-
ous studies of the HSS has received criticisms from
parents in some schools for not being health-promoting
[39]. The Enhanced strategy bundle consists mainly of
monitoring and coaching by the research team. There is
good evidence that external facilitation will lead to
higher fidelity to the intervention components [53]. The
T2D component was added in a previous trial of the
program to increase parent’s interest and involvement,
but was unfortunately not successfully implemented.
There is an ongoing discussion about the boundary

between parents’ and schools’ responsibility when it
comes to healthy eating and sufficient physical activity
of school children [43]. The Swedish guideline for school
health care does encourage schools to support parents
however it does not specify how to do this [30]. Thus,
the IMPROVE study can contribute to knowledge on
how to increase engagement in health promotion from
both parents and school personnel. From the start of de-
veloping this program the aim has been to begin with
the end in mind, meaning that the program should be
integrated into existing school routines and be scalable.
This was achieved in the third wave of the program,
where trained school nurses performed the MI compo-
nents, as also in IMPROVE. The program is now fully
compatible with school routines and in line with existing
guidelines such as the curriculum, the guideline for
school health care and national guidelines on the pre-
vention of unhealthy behaviours recommending family
support regarding children 6–12 years of age.
Key success strategies when scaling up school-based

interventions have previously been identified by Milat
et al. [71]. These are the importance of systematic use of
evidence, establishing monitoring and evaluation sys-
tems, calculation of cost, active engagement of the target
community through a participatory approach, tailoring
to the local context, infrastructure to support implemen-
tation, strong leadership and champions, political will,
well defined scale-up strategy, and strong advocacy [71].
We believe that the IMPROVE study has the potential
to address most or all these key factors to successfully
scale up the HSS program.
Fidelity is critical to understanding whether the failure

of an intervention on client outcomes is attributable to
inadequate implementation or intervention failure, or
some combination thereof. In the IMPROVE study, we
have developed a comprehensive measure of fidelity that
will allow the exploration of the effect of implementation
strategies on single intervention components and differ-
ent dimensions of fidelity. Fidelity to both intervention
components and implementation strategies will be mea-
sured as recommended by Slaughter [27].
What are the chances that IMPROVE will lead to the

sustainment of the HSS program? Previous studies have
shown that important factors for successful implementa-
tion are that the intervention has a relative advantage
over other programs, that there is a tension for change,
an established need in the target group, and available re-
sources [21]. Relative advantage should be secured by
the fact that no other evidence-based program in this
area is available today in schools in Sweden. Tension for
change among stakeholders has existed for many years
given that childhood obesity and social inequalities are
on the rise. The prevalence of overweight and obesity
among 8–9-year-old children is around 22% and
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considerably higher in areas with low socioeconomic sta-
tus in Sweden as elsewhere [72]. In addition, there is a
higher prevalence and earlier onset of T2D in adults
with low socioeconomic status [73]. However, the ques-
tion still remains whether the organisation, in this case,
schools and primary care, are willing to collaborate in
this endeavour, which will be tested in IMPROVE. If
successful, the generalisability of this universal program
is believed to be high, as it has been conducted in a great
number of schools already in areas with low and mixed
socioeconomic status, including families from different
cultural backgrounds. The intervention components are
flexible and can to a large extent be adapted to family
needs.

Limitations
There is no standardised operationalisation and method-
ology for measuring fidelity in school-based interven-
tions [74], which are often multi-component and multi-
level interventions. In our previous studies of the HSS
program, we considered MI performance and quality as
a measure of fidelity, whilst observing the number of
classroom sessions being performed. In IMPROVE, we
have constructed a much more comprehensive fidelity
measure. This measure includes 13 specific indicators
covering the fidelity dimensions: adherence, dose, quality
of delivery, and participant responsiveness to the four
components, as well as two measures combining the
four components. This will give us an opportunity to
test the effect of the strategies on various aspects of fi-
delity to individual components and combinations
thereof. However, these indicators need further valid-
ation which will be addressed during the study by e.g.
observation of classroom lectures. Another limitation is
that causal mechanisms on how implementation strat-
egies work will not be studied as this was considered to
be too demanding for school personnel. This could be
the topic of future studies.
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