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Abstract 

Background Preventive health checks are assumed to reduce the risk of the development of cardio‑metabolic 
disease in the long term. Although no solid evidence of effect is shown on health checks targeting the general 
population, studies suggest positive effects if health checks target people or groups identified at risk of disease. 
The aim of this study is to explore why and how targeted preventive health checks work, for whom they work, 
and under which circumstances they can be expected to work.

Methods The study is designed as a realist synthesis that consists of four phases, each including collection and analy‑
sis of empirical data: 1) Literature search of systematic reviews and meta‑analysis, 2) Interviews with key‑stakeholders, 
3) Literature search of qualitative studies and grey literature, and 4) Workshops with key stakeholders and end‑users. 
Through the iterative analysis we identified the interrelationship between contexts, mechanisms, and outcomes 
to develop a program theory encompassing hypotheses about targeted preventive health checks.

Results Based on an iterative analysis of the data material, we developed a final program theory consisting of seven 
themes; Target group; Recruitment and participation; The encounter between professional and participants; Follow-up 
activities; Implementation and operation;  Shared understanding of the intervention; and Unintended side effects. Overall, 
the data material showed that targeted preventive health checks need to be accessible, recognizable, and relevant 
for the participants’ everyday lives as well as meaningful to the professionals involved.

The results showed that identifying a target group, that both benefit from attending and have the resources to par‑
ticipate pose a challenge for targeted preventive health check interventions. This challenge illustrates the importance 
of designing the recruitment and intervention activities according to the target groups particular life situation.

Conclusion The results indicate that a one‑size‑fits‑all model of targeted preventive health checks should be aban‑
doned, and that intervention activities and implementation depend on for whom and under which circumstances 
the intervention is initiated. Based on the results we suggest that future initiatives conduct thorough needs assess‑
ment as the basis for decisions about where and how the preventive health checks are implemented.
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Introduction
Preventive health checks are assumed to reduce the risk 
of developing cardio-metabolic diseases and, other non-
communicable diseases, respectively or to increase the 
chance of diagnosing a high risk of disease earlier [1–5]. 
Such health checks might compromise physical examina-
tion, survey and follow-up of people who are considered 
of high risk or disease. Although, individual-oriented 
preventive health checks targeting the general population 
have not shown solid evidence [6–8], a number of studies 
suggest positive effects if the health checks target people 
or groups identified as being at high risk of disease [9–
15]. Several models for preventive health checks target-
ing people at increased risk of cardio-metabolic disease 
have been developed and evaluated within the last dec-
ade [16, 17]. For example, the Dutch INTEGRATE study, 
which explored the effectiveness and cost-effectiveness 
of the combination of an online risk estimation and a 
tailored lifestyle intervention in general practice, proved 
both feasible and effective [16]. Despite great variations 
in the structure, content, target group and implementa-
tion of preventive health checks, studies indicate that a 
systematic detection of people or groups at increased risk 
may be relevant [1–3].

In the present study we differentiate between general 
preventive health checks, where health checks are offered 
to the general population (in a certain age group regard-
less of risk) and targeted preventive health checks, in 
which only individuals or a group of people at high risk 
are offered the health checks. People eligible for targeted 
preventive health checks may be identified either from 
indicated or selective prevention [18]. Indicated preven-
tion is when risk is identified by individual risk assess-
ment of total risk (risk algorithms) or single risk factors 
(biomarkers, etc.). Selective prevention is based on exist-
ing evidence about the specific risk of groups of people 
(men, social housing areas, low socioeconomic status, 
physical and psychological disabilities etc.). Targeted 
preventive health checks normally consist of three cen-
tral components: 1) a risk assessment that identifies the 
target population, 2) a health check followed up by a 
health conversation, and 3) follow-up activities [19]. The 
health check typically consists of several clinical exams, 
such as measurements of weight, height, lung function 
and blood pressure as well as various blood tests. The 
results provide insights into the patient’s general state of 
health and potential risk and unrecognised illness may be 
detected [19]. The health check is usually followed by a 
health conversation, where the patient is informed about 
the results and given advise about possible pharmaco-
logical treatment or relevant changes in health behaviour 
[20]. Generally, the preventive intervention also includes 
one or more preventive or curative follow-up activities. 

Follow-up activities can be pharmacological treatment, 
a second health check following up on the results from 
the first health heck, civil society-based activities, such 
as activities in local sports clubs, or patient or self-man-
agement education, such as courses about diet, physical 
activity, smoking habits, stress, or sleep or or a combina-
tion of these [6]. Because studies indicate that the tar-
geted preventive health checks may have positive health 
effects [1–3, 21], we focus on this type of intervention in 
this study. Henceforward, we will use the term preventive 
health checks.

Due to the complexity of implementing health checks 
they are rarely implemented according to protocol [22, 
23]. The most frequently reported and important bar-
riers for implementation of preventive health checks 
are lack of time, staffing, funding, and training needs 
for those delivering the health checks [24, 25]. How-
ever, only few studies have examined the implementa-
tion of health checks. Hence, important information 
on how, why, for whom and under what circumstances 
preventive health checks may work lies as tacit knowl-
edge among health professionals, project managers and 
participating patients etc. This knowledge, thus not 
available publicly, is very important for the overall under-
standing of whether and how preventive health checks 
work. Furthermore, it is imperative for the future design 
and implementation of preventive health checks that 
the compound knowledge about these interventions is 
described and brought into play.

Therefore, the aim of this study is to identify important 
elements relevant for the planning and implementation 
of possible future preventive health checks. To this end 
we explore why and how preventive health checks work 
towards adverse health behaviour in high-risk groups, for 
whom they work, and under which circumstances they 
can be expected to work.

This study conveys knowledge and findings from a 
Danish report [26].

Methods and materials
Design
This study is designed as a realist synthesis, because this 
design allows us to gather knowledge from a wide range 
of preventive health check interventions, which have 
been carried out over the recent years across different 
countries, as long as either the mechanisms or the con-
texts are relevant to the aim of the synthesis. The design 
further entails the development of a program theory 
encompassing hypotheses about the working mecha-
nisms of preventive health checks. The present study 
synthesises evidence from three literature studies (quan-
titative literature, qualitative literature and grey literature 
respectively), 17 interviews and four workshops.
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The realist synthesis originates from a critique of 
quantitative meta-analyses and systematic reviews [27]. 
Besides including explorations of context, the realist syn-
thesis differs from the more traditional systematic review 
by being theory-based and aiming to develop a program 
theory. A program theory is defined as explicit assump-
tion (theories) about how an intervention contributes to 
a chain of intermediate results and finally to the intended 
or observed outcomes [28]. Within the realist synthesis 
methodological approach program theories consist of a 
number of CMO-configurations, which cover the inter-
relationship between context, mechanisms and outcomes 
[29]. The CMO-configurations describe a generative 
approach to causality, where specific contextual fac-
tors  trigger (or do not trigger) mechanisms. The causal 
potential is then realized in form of a causal outcome 
[30]. Mechanisms are partly the resources the interven-
tion activities offer, such as a preventive health check, 
and partly the response the activities trigger in the par-
ticipants. In this way, the activities “work” through par-
ticipants’ reasoning, which they act upon [31, 32]. This 
understanding posits that individuals change their behav-
ior because of the resources made available to them, such 
as an invitation to a health check or follow-up activities, 
which prompt them to reflect, reason and act differently. 
Contexts are the circumstances that activate mecha-
nisms and are defined as the pre-existing social, cultural, 
and physical conditions which allow the mechanism to 
come into operation [32]. Outcomes are the intended 
and unintended consequences of the intervention activi-
ties. Importantly, intervention activities do not produce 
outcomes in themselves according to the realist meth-
odological approach, but the activities offer opportuni-
ties which may – or may not- trigger action by means of 
the participants’ reasoning and capacity to act [32]. This 
means, that outcomes of preventive health checks may 
differ depending on the target group and the contextual 
conditions in which the health check is implemented.

In this realist synthesis we used an iterative stake-
holder-driven approach with four phases, each including 
collection and analysis of empirical data: 1) Literature 
search of systematic reviews and meta-analysis, 2) Inter-
views with key-stakeholders, 3) Literature search of qual-
itative studies and grey literature, and 4) Workshops with 
key stakeholders and end-users (see Fig. 1 for an overview 
of the four phases). The order of the phases permitted an 
iterative move back and forth between the literature and 
the empirical material, which allowed us to question and 
deepen the findings from the literature in the interviews 
with stakeholders. Based on the results of the first phase 
an initial draft of the program theory was developed. The 
following three phases were used to adjust, elaborate or 

confirm different elements of the program theory. In the 
following section, the four phases will be elaborated.

Phase 1: Literature review of systematic reviews 
and meta‑analyses
In the first phase of the study, we carried out a literature 
review focusing on quantitative systematic reviews and 
meta-analyses, with the aim of gaining insight into the 
international literature in the field of research. To this 
end, we searched the databases Embase, PsychINFO, 
Cochrane Central Database and Global Health using the 
following MESH terms: Health Check, Chronic Disease, 
Primary Care, High risk, Targeted (see supplementary 
file 1). These terms were combined with methodological 
search terms for systematic reviews and meta-analyses. 
Studies were included if: 1) the type of publication was 
a systematic review or a meta-analysis, 2) the publica-
tion was written in English; 3) the publication date was 
after 1990, and 4) the study participants were adults. The 
search was conducted in May 2021.

Phase 2: Semi‑structured Interviews
In phase 2, we conducted semi-structured qualitative 
interviews with professionals with experience within the 
field of preventive health check interventions in Den-
mark. The purpose of these interviews was to activate 
the knowledge and experience of the interviewees which 

Fig. 1 Study design 
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have not necessarily been published in scientific articles 
or reports [33, 34].

Recruitment of interviewees was based on an over-
view of all Danish preventive interventions, that included 
health checks within the last 40  years—both targeted 
preventive interventions and interventions offered to the 
general population. The interviewees were then selected 
based on maximum variation with regard to the different 
interventions, and the role they had in the intervention 
[35]. Thus, managers, researchers, project staff and dif-
ferent health professionals were all among the interview-
ees. We invited 23 people to participate in interviews 
by e-mail and ended up conducting 16 interviews with 
a total of 17 interviewees, since one interview was car-
ried out as a group interview. The interviews were carried 
out in September and October 2021. See Table 1 for an 
overview of interviewees’ roles in the different preventive 
interventions.

The interviews lasted approximately one hour. Some 
interviews took place face-to-face, and others were car-
ried out online via zoom or as telephone interviews. The 
interview guide was developed based on the first draft of 
the program theory and included the following topics: 
Intervention elements; Choice of target group; Recruit-
ment; Retention of participants; Implementation; Evalu-
ation; Mental health. The semi-structured design of the 
interviews left room for the interviewee’s own conceptu-
alization of preventive health checks [36]. All interviews 
were digitally recorded and transcribed verbatim.

Phase 3: Literature review of grey literature and qualitative 
studies
In phase 3, we carried out two literature reviews and two 
separate analyses, with the overall aim of further adjust-
ing and qualifying the program theory. Furthermore, the 
purpose of this phase was to sound the depths of some of 

the themes that emerged in the interviews, such as pro-
viding in-depth information about selected target groups 
and unintended side effects (see the supplementary file 2). 
Therefore, the search words from phase 1 were adjusted to 
accommodate the findings from phase 2.

The search for grey literature of Danish preventive health 
check interventions (literature that is not formally pub-
lished in books or peer reviewed journal articles, including 
project reports and evaluations [37]) was identified through 
websites and open searches on Google. Furthermore, we 
collected grey literature through phase 2, for example when 
interviewees provided us with evaluation reports from the 
different interventions [38].

In phase 3, we additionally conducted a literature review 
of peer-reviewed qualitative studies to include insights into 
the target group’s experiences of participation. The search 
for qualitative literature was focused on targeted preventive 
health check interventions. The systematic search for liter-
ature was carried out in the databases Embase, PsychINFO, 
Cochrane Central Database and Global Health (see sup-
plementary file 1) in November–December 2021. Studies 
were included if 1) they were conducted in Scandinavia, 
the Netherlands, and/or Great Britain, with the intent to 
include studies based on a study population and primary 
health care systems that resemble a Danish context [39], 2) 
the type of publication was a qualitative study, 3) the pub-
lication date was after 1990, and 4) if the study participants 
were adults.

Phase 4: Workshops with key stakeholders and potential 
end‑users
In phase 4 we conducted workshops with key stakehold-
ers, such as researchers, health professionals and poten-
tial end-users, with the aim of qualifying and refining the 
pre-final program theory. Conducting workshops enabled 
us to obtain stakeholders’ responses to the program theory 
and on this basis refine the program theory to qualify it 
and make it relevant and meaningful for those who deliver 
and receive the intervention [40]. We conducted a total of 
four workshops from February to April 2022, of which the 
first three were held with professionals and the last work-
shop with potential end-users (See Table 2: Participants in 
workshops).

Workshops with professionals lasted 2,5 h and had four 
to five participants each. We recruited participants based 
on the overview of Danish health check interventions (see 

Table 1 Overview of interviewees

Role Municipal/
regional 
manager

Researcher Project 
worker

General 
Practitioner 
(GP)

Municipal 
Health 
professional

Number 
of inter‑
viewees

2 6 2 4 3

Table 2 Participants in workshops

Role Municipal/regional 
manager

Researcher Project worker General Practitioner 
(GP)

Municipal Health 
professional

End-user

Number of workshop 
participants

1 5 3 1 3 3
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phase 2) including some of the interviewees from phase 
2. We selected the participants based on maximum varia-
tion regarding the different interventions and their role in 
the intervention [35]. The workshops were structured into 
two activities. In the first activity the participants presented 
and discussed their immediate assessment of the program 
theory based on the questions 1) what is consistent with 
your knowledge and experience, 2) what is inconsistent 
with your knowledge and experience, and 3) what have we 
overlooked? In the second activity, the participants were 
asked to reflect on the barriers for future targeted preven-
tive health checks followed by a group discussion about 
potential solutions to these barriers. We audio-recorded 
the workshops and took comprehensive notes.

The workshop with end-users aimed to explore poten-
tial end-users’ understanding of health and health 
checks. Initially we attempted to recruit potential end-
users through a range of local community groups on 
Facebook, however this was not successful. Instead, we 
ended up recruiting potential end-users through Steno 
Diabetes Centre Zealand’s user panel. The participants in 
this workshop were women aged 50–65 years. The work-
shop lasted two hours.

Similar to the workshops with professionals, this work-
shop was structured around two activities. The first activ-
ity was a group interview aiming to get insights into the 
participants’ understandings of health and experiences 
with health checks. The second activity was based on a 
discussion about a vignette describing a fictitious person 
who was invited to a preventive health check [41, 42].

Data analysis
Adhering to key analytical principles within realist evalu-
ation, an iterative approach to data analysis was adopted 
across each phase [43]. Using multiple data sources as 
well as insights from the project group (NBC, FN, TT 
and MBJ), the analysis of data moved iteratively between 
the drafts of program theories and the data to identify 
the mechanisms operating within a context that led to 
an outcome [44]. The analytical approach additionally 
gained inspiration from the principles of collaborative 
analysis which meant that analytical themes were dis-
cussed in the project group in order to build a collective 
knowledge and understanding of the shared body of data 
[45].

Identification of the initial program theory was based 
on the findings from phase 1. We carried out a the-
matic analysis of the identified systematic reviews and 
meta-analyses [46]. If–then sentences were applied as 
an analytical tool to identify contexts, mechanisms and 
outcomes based on the results of the preventive health 
checks in the included literature. Thus, to construct con-
ditions for possible effects (outcomes) of the included 

literature, each member of the project group developed 
series of if–then sentences [47]. The constructed if–then 
sentences were discussed in the project group and the-
matized. Based on this analysis process we developed the 
first draft of the program theory (see the supplementary 
file 2).

In phase 2 and 3 we tested and continuously refined the 
program theory in the following procedure. In phase 2 
we carried out a thematic analysis of the interviews [46]. 
The analytical process was similar to the abductive analy-
sis approach which rendered the possibility to remain 
open to surprising element in or aspects of the empirical 
object and at the same time move between the empirical 
material and the theory [48]. Themes were subsequently 
discussed and reviewed in the group. The analysis of the 
interview data brought forth the following themes: Target 
group, Recruitment, Methods, Organizational framework, 
Consistency in the intervention, Recognizability, Availa-
bility and relevance, The encounter with the participants. 
Based on a realist approach to analysis, we compared the 
new themes with the first draft of the program theory 
from phase 1 and considered how the themes gave rise to 
changes, nuances and supplements to the CMO-configu-
rations [43]. Based on this, we developed the second draft 
of the program theory (see the supplementary file 2).

The studies from phase 3 were thematically coded 
using the program NVivo. We created initial codes based 
on the themes from the second draft of the program 
theory, while new codes were added during the analy-
sis. After coding the studies, we considered whether the 
analysis gave rise to adjustments or supplements to the 
program theory or confirmed or contradicted hypotheses 
in the second draft of the program theory [43]. Based on 
the analysis of the literature from phase 3 we developed a 
third draft of the program theory (see the supplementary 
file 2).

The final draft of the program theory involved inte-
grated analysis and interpretation by iterative testing and 
refining the CMO statements during the workshops in 
phase 4.

Ethical considerations
Written and oral consent was obtained from each study 
participant prior to interviews and workshops and all 
participants were informed of the ethical principles 
involved regarding confidentiality and anonymity. How-
ever, because the study is based on well-known Danish 
preventive health check interventions, it is not possible 
to completely anonymize the professional study par-
ticipants. This means that the professional study par-
ticipants may be able to recognize themselves or others 
in the quotes due to their role in an intervention. All 



Page 6 of 17Christoffersen et al. BMC Public Health         (2023) 23:1928 

professional study participants have been made aware of 
this proviso before they participated in the study.

Results
In phase 1 the total literature search resulted in 254 pub-
lications. After abstract screening 33 publications were 
included in the final analysis (See Fig. 2 for the screening 
process of phase 1).

The search included 26 systematic reviews and seven 
meta-analyses. Analysis of the data gathered during 
phase 1 resulted in the development of six theoretical 
propositions making up the initial program theory (see 
the supplementary file 2).

The literature search of grey literature in phase 3 
yielded 10 reports. These reports included effect- and 
process evaluations of Danish preventive initiatives. 
The literature search for qualitative studies in this phase 

yielded 22 relevant studies (see Fig. 3: The screening pro-
cess of phase 3).

A detailed table of alle included studies is available in 
supplementary file 4.

The final program theory consists of seven themes; 
1) Target group; 2) Recruitment and participation; 3) 
The encounter between professional and participants; 4) 
Follow-up activities; 5) Implementation and operation; 
6) Shared understanding of the intervention; 7) Unin-
tended side effects. All themes apart from Target group 
and Unintended side effects contain CMO-configura-
tions that illustrate the basic assumption of how and 
under which circumstances targeted preventive health 
checks are expected to work (see Table 3).

We present and elaborate the seven themes and 
the included CMO-configurations in the following 
sections.

Fig. 2 Screening process of phase 1

Fig. 3 Screening process of phase 3
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Theme 1: Target group
Aiming to explore for whom preventive health checks 
work, we identified a challenge, as those who may benefit 
most from preventive health cheeks simultaneously are 
less prone to respond to the invitation, to accept an invi-
tation, and to eventually attend the health check. Due to 
this challenge, we have not established a CMO-configu-
ration for this theme. In the following paragraphs we will 
demonstrate the challenge based on the data material.

Target groups at high risk of non-communicable dis-
eases, are also considered to hold the greatest potential 
for reducing the risk through changes in health behavior 
[2, 49–51]. Potential target groups are men [52–55], peo-
ple with ethnic minority backgrounds [56], people with 

low socio-economic status, for example short education 
and/or unemployment [57–62], people with estimated 
high risk [63–66], and people with mental and physical 
impairment [67–72]. However, the data material reveals 
that many potential high-risk groups such as residents 
in local areas of low socio-economic status, people with 
mental health problems, people with short education 
and/or unemployment [73–77] are less prone to accept 
the offer of a preventive health check and eventually 
show up for the scheduled appointment. Many of these 
target groups have less flexibility in their everyday lives 
and challenges and worries which are prioritized over 
their health [25, 73–79] which may explain the lack of 
participation.

Table 3 Matrix of context‑mechanism‑outcome configurations that make up the program theory

Theme Context Mechanism Outcome Supporting research/
evidence (reference nr)

Recruitment and partici-
pation

➣ Illness among relatives 
or friends
➣ Awareness of own health 
and risks
➣ Social support

➣  Relevance ➣ Increase in participation 40, 69, 70, 71, 72, 73, 74, 75, 
76, 91

➣ Short geographical 
distance/proper public 
transport
➣ Targeted language
➣ Simple booking proce‑
dures
➣ Activities accom‑
modated to the needs 
of the target group

➣ Accessibility ➣ Increase in participation 62, 66, 67, 69, 71, 76, 77, 78, 
79, 80, 81, 82, 83

➣ Recruitment in the local 
communities
➣ Personal contact 
in the recruitment process

➣ Recognizability ➣ Increase in participation 69, 71, 72, 77, 83, 84, 85, 86, 
87,

The encounter between 
the health professionals 
and the participants

➣ Professionals who 
are competent to guide 
and communicate preven‑
tive information
➣ Sufficient time

➣ Focus on participants’ 
needs and wishes

➣ Initiation of relevant 
follow‑up activities

40, 67, 68, 71, 75, 78, 88, 89, 90

Follow-up activities ➣ Short geographical 
distance/proper public 
transport
➣ Implementation in local 
context
➣ Activities accom‑
modated to the needs 
of the target group

➣ Relevance
➣ Accessibility

➣ Increase in participation 66, 69, 71, 76, 77, 78, 82, 83, 87

Implementation and 
operation

➣ Political and managerial 
support
➣ Implementation in exist‑
ing organizations
➣ Sufficient knowl‑
edge and cooperation 
between professionals

➣ Motivation
➣ Relevance

➣ Strengthened implemen‑
tation and sustainability

67, 68, 69, 82, 87, 91, 92, 94,

Shared understanding ➣ Clear definition of aim, 
design, and outcomes

➣ Shared understand‑
ing among professionals 
of intervention success

➣ Strengthened implemen‑
tation and evaluation

10, 68, 92, 93, 94,
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According to the qualitative data material, it is crucial 
that future interventions explore and identify the tar-
get group’s specific needs. A researcher commented at a 
workshop:

We need to start asking the target group about 
whether they are interested in us helping them – 
and if so, how. But as it is now, we as researchers go 
ahead with an intervention with political support. 
It does not start with the target group expressing a 
request.
(Researcher)

Along these lines, it is important to select a clear and 
defined target group in order to accommodate the inter-
vention to this particular group. Therefore, as part of the 
preventive initiative a thorough needs assessment should 
be carried out prior to intervention development and 
implementation [78].

Theme 2: Recruitment and participation
This theme contains three CMO-configurations that 
influence recruitment and participation. The CMO-con-
figurations concerns the mechanisms; Relevance, Acces-
sibility and Recognizability.

Relevance
The data material indicates that if the target group expe-
rience the preventive health check as relevant in relation 
to their specific life situation, they are more motivated 
to participate [51, 80–84]. In one study, not experienc-
ing relevance was highlighted as the most frequent rea-
son for not participating [81]. Lack of relevancy may be 
due to inadequate information about the content of the 
preventive health check and what gain the participants 
may obtain from taking part. Furthermore, if the target 
group perceive themselves to be healthy, they may not 
see the point in changing their health behavior and thus 
they do not consider the health check to be relevant for 
them [81].

One contextual factor that influences the experience 
of relevance is the participants’ experience with illness 
among relatives or friends [51, 82–84]. A participant 
from the end-user workshop described that her mother 
had type-2-diabetes (T2D), and thus she had felt a need 
to be attentive to symptoms and have her health checked 
regularly. Similarly, a general practitioner (GP) described 
the impact of experiencing illness in the family:

When the neighbor has a blood clot in the heart or 
something similar, it provokes thoughts and moti-
vates, in a way that suddenly, you would choose to 
change things. (GP)

Thus, experiences of illness among friends or rela-
tives affect people’s awareness of their own health and 
risks, which may in turn increase their perception of the 
relevance in accepting a preventive health check. Addi-
tionally, participants’ own experiences with illness and 
symptoms of illness influence whether they consider pre-
ventive health checks to be relevant [51, 85, 86].

Another contextual factor is participants’ social net-
work. Several studies emphasize the importance of involv-
ing the local and social network as part of the recruitment 
strategy [81, 82]. Thereby, it is possible to inform entire 
families and groups at the same time, and the participants 
may inspire each other to take part [81, 82]. Similarly, 
interviewees and participants in the workshop empha-
size the possibility of recruiting men, if they are invited 
together with their spouses. A health professional partici-
pating in an interview explains the benefit of inviting cou-
ples or family members together:

Several times we invited couples, because then 
they could attend at the same time. So, if you lived 
together, you got the invitation at the same time and 
that resulted in some really beneficial conversations 
For example, when they fill out the questionnaire 
together and such, both the husband and wife could 
comment on each other like:’ no, that is not true, it’s 
more than you have stated’ or ‘it’s a little less’.
(Health professional)

In the evaluation of the Danish preventive health check 
intervention Check Your Health (Tjek dit Helbred – red), 
the authors find a higher participation rate among those 
whose partner also participated in the intervention [80]. 
Correspondingly, lack of social support is described as 
a reason for non-participation among groups of people 
with low socio-economic status [79].

Accessibility
The data material shows that if participants experience 
a preventive health check as easily accessible, then they 
will be more likely to participate. Overall, the studies in 
this synthesis indicate that short geographical distance, 
good means of public transportation and an opportunity 
for online meetings influence participants experience of 
accessibility and increases participation [77, 79, 81, 86–
88]. However, the interviews indicate that the perception 
of tolerable geographical distance varies and depends on 
how far they would normally have to transport them-
selves, for example when attending their family doctor.

Furthermore, the studies in this synthesis indicate that 
attention to the target group’s health literacy as well as 
language and visual literacy may increase participation. 
Among other things we find that adjusting the language 
to the target group in both the invitation and during the 
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intervention activities may increase the participants’ per-
ception of accessibility and thus increase participation 
[78, 79, 87, 89]. Adjusting the language involves taking the 
native language of the target group into account (for exam-
ple by ensuring the possibility of interpreter services), as 
well as adjusting specific linguistic phrasings and choice of 
words to the target group [78, 79, 87, 89]. A recent Danish 
study found that by adjusting the wording of the invitation 
to the target group they increased participation by 10 per-
centage points (from 39,4% to 48,3%) [90].

Another contextual factor that increases accessibility 
is easy, simple, and straightforward procedures for book-
ing appointments for health checks. Interviewees state 
that several Danish preventive health check interventions 
have had long, technical, and cumbersome question-
naires and consent forms, because they have been carried 
out as research projects, which challenge accessibility 
and constitute a barrier to participation. An interviewee 
describes the booking procedure of the intervention he/
she evaluated:

The fact that it was easy to book the health check 
by clicking on a link or a SMS-code, and when you 
are in the system, then […] you could postpone your 
appointment and go directly to the questionnaire. I 
think that meant a lot [for participation].
(Evaluator)

Likewise, results from another Danish preventive 
intervention showed that providing a phone call from 
the participants’ GP with the purpose of scheduling an 
appointment, made it more likely for men, people with 
short educational level and people who had not visited 
their general practitioner within the last two years to take 
part in the intervention [91].

Additionally, accessibility concerns adjusting the inter-
vention activities to the needs and preferences of the tar-
get group. Both interviewees and workshop participants 
emphasize the possibility of scheduling the health check 
outside of normal working hours, allowing participants 
to attend without taking time off work. These findings are 
supported by the literature [86, 87, 92, 93]. Several inter-
viewees express a need for preventive health checks to be 
accommodated to the individual participant’s opportuni-
ties and needs. An interviewee describes it as follows:

Instead of just handing a participant a note about a 
smoking cessation course, we need to figure out how 
to help the person to stop smoking. For example, the 
municipality could be more proactive, make eye con-
tact, follow up, go to the participants’ home, try to 
figure out why this person has difficulties with quit-
ting smoking. In other words, a more hand-held way.
(Researcher)

Recognizability
According to the data material, implementing the pre-
ventive health check in the local context, which is rec-
ognizable to the target population, creates trust and 
thus increases participation [82]. According to several of 
the interviewees, recruitment of participants may take 
place at, for instance, pharmacies, libraries, municipal 
health centers, general practice, or job centers. A Dutch 
study additionally recommends the use of social hous-
ing organizations and NGOs in relation to recruitment of 
people with low socio-economic status [79]. Although we 
find concordance regarding implementation in the local 
context, it varies across the data material of what parts of 
the local context participants trust.

There may be a relative inequality in participation in 
favor of those who have a good relationship with or reg-
ularly attend the place where the health check is imple-
mented. However, recognizability is not always linked to 
trust and comfort. During a workshop, an end-user said:

It is good to get the health check from someone else 
than your GP, who knows you well anyway. Medical 
students for example, ask different questions, so it 
can be good to have someone else’s eyes on you, than 
those you are used to. But you also have to trust the 
person. And you do not get along well with every-
body.
(End-user)

Although recognizability often determines whether 
participants choose to participate or not, some par-
ticipants are motivated by having the health check done 
by new or alternative providers. However, it is always 
important that the participants trust the providers of the 
health check.

Another contextual factor which is found to increase 
recognizability is personal contact during the recruit-
ment process. Personal contact can be personalized writ-
ten invitations, for instance by adding a picture or name 
to the invitation material, as well as phone-calls and face-
to-face inquiries. Studies find that the opportunity to ask 
questions before accepting to participate, for example via 
a phone call, increases participation [93–96].

An evaluation of 12 Danish municipality health check 
interventions targeting socioeconomically disadvantaged 
groups, showed that phone calls and home visits to the 
participants are beneficial for recruitment, especially if 
the recruitment is carried out by fellow citizens or other 
local peers, who have participated in a similar activity 
[97]. Other studies also point to the advantages of having 
people from the local area to recruit socioeconomically 
disadvantaged participants [79] or participants with eth-
nic minority background [82]. In this line of thought, a 
workshop participant said:
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It is important to have ambassadors from the local 
community. Someone who can ‘translate’ the inter-
vention to the target group. Someone who can make 
it seem meaningful.
(Municipal health professional)

Theme 3: The encounter between professional 
and participant
This theme concerns the encounter between the profes-
sionals who deliver the preventive activities and the par-
ticipants who receive them. The encounter thus includes 
both the health check and the follow-up conversation. 
How the health checks and follow-up conversations are 
carried out varies between different interventions. In 
some interventions the professional may be a municipal 
dietician, physiotherapist or alike, and in others a nurse 
or a GP.

According to a systematic review examining health 
professionals’ experiences with preventive initiatives in 
primary care, the professional’s competencies on how 
to guide and communicate preventive information to 
patients are emphasized, and a main barrier is lack of 
training [25]. A Dutch study exploring patients’ atti-
tudes towards preventive health checks, points out the 
importance of matching expectations, both before, dur-
ing and after the encounter [88]. The study shows that 
participants demand information about the health check, 
so they know what it entails before attending, that they 
receive thorough follow-up after getting the results and 
know where they can address questions afterwards [88].

The data material additionally emphasized that partici-
pants’ needs, and wishes are included and taken seriously 
in the encounter with the professionals. Motivational 
Interviewing and similar interview techniques were men-
tioned in interviews and workshops as well as in the qual-
itative studies [51, 98–100]. Furthermore, all participants 
in interviews and workshops, researchers, health profes-
sionals as well as end-users, strongly suggest including 
mental health elements in the encounters, focusing on, 
for example, stress, sleep problems, anxiety, depression, 
and the like. Encompassing mental health in the encoun-
ters will support that relevant follow-up activities are 
initiated.

Time is another contextual factor influencing partici-
pants’ experiences of the encounter. According to the 
end-users, the duration allotted to the encounter needs 
to be sufficient for the participant to express his or her 
needs and worries. A GP who had performed preventive 
health checks as part of an intervention describes in an 
interview how the extra time with the patients provided 
an opportunity to discuss topics, they did not normally 
have the time to discuss:

Often there are many things we do not have the time 
to discuss, for example, how many children does the 
patient have or their living situation and such. There 
are people who move up and down the social hier-
archy over the years, and they may have functioned 
well in the past, and then things have gone bad in 
some way. It is nice to know about these things.
(GP)

Likewise, a qualitative study exploring preventive 
health checks targeting people with low socio-economic 
status supports that the duration of the encounters 
should be long enough for the professionals to thor-
oughly explain the test results and the participants to ask 
in-depth questions [71].

Theme 4: Follow-up activities
This theme concerns the resources and activities that are 
launched based on the results of the health check and 
follow-up conversation. A prerequisite for this theme is 
that the professional and participant have identified one 
or more preventive activities relevant for the participant’s 
everyday life.

Similar to Recruitment and Participation, the participa-
tion in follow-up activities is enhanced when the activi-
ties are easily accessible for the participants for instance 
by taking place in the participants’ local environment 
[97]. A systematic review of patient-reported factors 
associated with uptake and completion of cardiovascular 
lifestyle behavior change demonstrates that geographi-
cal distance and limited options for public transportation 
constitute a barrier for participation in follow-up activi-
ties [77, 79, 81, 86–88]. However, as we demonstrated 
earlier, participants have different perceptions of whether 
a certain geographic distance composes a challenge or 
not.

The time of day the activities are provided may also 
constitute a barrier for participation according to the 
interviewees and workshop participants. One end-user 
suggests that follow-up activities are offered outside nor-
mal working hours or at weekends, which is supported by 
the literature [86, 87, 92, 93].

Some workshop participants suggest close collabo-
ration with local sport clubs or other organizations, to 
ensure that follow-up activities are long-term rather than 
time limited.

Theme 5: Implementation and operation
This theme concerns the terms and conditions for imple-
mentation and the operation of the preventive health 
check. In this theme we focus on the professionals who 
deliver and operate the intervention.
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Political and managerial support is central to the pro-
fessionals prioritizing time to the activities of the inter-
vention. Prioritization entails allocating the necessary 
resources such as time, tools, staff, facilities, education 
etc. In several studies, lack of resources is found to be a 
major challenge for implementation and operation [24, 
25, 79, 92, 101].

Furthermore, political prioritization of prevention 
influences whether both professionals and participants 
consider a health check intervention to be relevant. This 
is emphasized by an interviewee:

There was a lot of positioning in this [the interven-
tion], for example, positions on whether the health 
check should be provided by general practice or 
not. […] So, the whole political context framing this 
intervention has meant a lot. I think it has affected 
the GPs’ attitudes towards the intervention. So, some 
people have just been opposed to it [the intervention]
(Manager in municipality/region)

The professionals’ experiences of relevance and moti-
vation towards delivering the activities in a preventive 
health check intervention thus depend on political and 
managerial focus and prioritization. Interviewees addi-
tionally suggest implementing the intervention activities, 
health check, follow-up conversation and -activities, in 
relation to organizations that already carry out similar 
tasks. An interviewee says:

[one should] secure that the activities are imple-
mented in already existing structures, so the inter-
vention is as little cost intensive as possible.
(Researcher)

However, the interviewees disagree about which parts 
of the Danish health care system is ideal for imple-
mentation of preventive health checks. Some argue for 
municipal health centers, others believe that general 
practice is the best place for preventive health checks, 
while some argue that a stratification of participants 
may contribute to optimizing the use of the health sys-
tem resources – for example, by directing citizens to the 
municipality or general practice depending on the citi-
zens’ preventive needs.

Regardless of where and how an intervention is imple-
mented, the working relationship between those who 
deliver the activities influence the success of the imple-
mentation and overall outcome. A satisfying working 
relationship implies that the parties are familiar with 
each other’s tasks and roles, which enables them to draw 
on each other’s resources and competences [78]. An 
interviewee, who evaluated a preventive health check 
intervention that made use of both general practice and 
a local municipality health center, revealed that some 

of the participating GPs, who had limited knowledge 
about the municipality’s preventive activities, were not 
confident that the activities met the needs of the socio-
economic disadvantaged target group. Thus, they rarely 
referred these patients to the municipality.

There were some GPs who did not believe that the 
municipality could handle the patients, so they did 
not refer those patients. Because ‘why should I refer 
my patients to something I do not believe in myself?’. 
Part of it was lack of knowledge about the existing 
activities, and some did not believe the municipality 
could carry out the task.
(Researcher)

A systematic review found that the most frequent bar-
rier for effective implementation of preventive health 
check interventions in the primary health care is lack of 
collaboration with other organizations who also take part 
in delivering intervention activities [25]. The interviewees 
in this realist synthesis suggest professional back-and-
forth dialogues to increase knowledge about workflows, 
tasks, and competencies which are fundamental for con-
structive collaboration.

Theme 6: Shared understanding of the intervention
With this theme we show how a common understanding 
of an intervention’s aim and design is essential for suc-
cessful implementation and evaluation.

Uncertainty about the aim of an intervention appears 
to be a significant challenge for both the implementa-
tion and evaluation of an intervention. Some inter-
viewees reveal having faced different interpretations 
of the primary purpose between the intervention par-
ties, and thus several perceptions of whether and when 
success was achieved. Thus, ambiguity about the aim 
challenges defining a shared understanding of inter-
vention success, which additionally affects decisions 
about implementation. Shared understanding sup-
ports that the intervention is implemented accord-
ing to plan, because the involved parties understand 
the connection between the aim, implementation and 
expected outcome. Difficulties of demonstrating effect 
on long-term outcomes such as mortality is revealed 
in both the qualitative empirical material and the lit-
erature [10, 102]. During interviews and workshops, 
the participants suggested proxy outcomes rather than 
long term outcomes and specifically suggested meas-
uring effect on quality of life, participant satisfaction 
and socio-economic effect. Concurrently, participation 
in itself should not be a criterion for success, because 
participation in itself does not lead to changes in 
health behaviour according to both the interviewees 
and workshop participants.
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Theme 7: Unintended side effects
The realist synthesis approach has allowed for a broad 
focus on the outcomes that emerge from the activation 
of mechanisms in different contexts. This has provided 
attention to outcomes beyond the intended and assumed 
outcomes of preventive health checks. In the following 
section we present unintended outcomes identified in the 
data material and argue that these should be taken into 
account in future preventive health check interventions.

Interviewees and workshop participants raise concerns 
about the risk of stigmatization in targeted preventive 
health checks, especially in interventions where the tar-
get group is selected based on social factors such as resi-
dence and educational level. The literature identified in 
this synthesis only briefly touches upon stigmatization.

Some studies point out the risk of increasing inequal-
ity in health [24, 51, 81, 103]. According to these stud-
ies, socially disadvantaged people, who are identified as 
those who benefit most from preventive health checks 
because of higher prevalence of adverse health status and 
behaviour, are least likely to participate. Some interview-
ees express reluctance about targeted preventive health 
checks. They argue that despite targeting an intervention 
towards high-risk groups participants will always be the 
most resourceful people within that group. Thus, regard-
less of the overall aim, it is essential to consider the risk 
of increasing inequality in health.

Another concern presented in several interviews is 
whether preventive health checks lead to overdiagnosis 
and -medication. Moreover, prevention is mentioned to 
contribute to push the boundaries of illness and the need 
for medication:

We must not underestimate that some have great 
interest in screening, and health checks. And that’s 
the pharmaceutical industry […] So, if you consult 
your GP feeling healthy, you have no symptoms, he 
measures your blood pressure and whoops! Sud-
denly you might benefit from [medication]. This kind 
of medicalization […] That is also something that 
needs to be discussed when talking about screenings 
and health checks.
(Researcher)

Another worry presented in a workshop was the risk 
that health checks could cause a sense of false security. 
A similarly worry is found in a qualitative study with 
interviews of Danish GPs [104]. Some workshop partici-
pants argue that the concept “health check” is mislead-
ing because it may give the participants an impression of 
guarantee of not having any illness, if the health check 
does not lead to further examinations or treatment. In 
this line, a potential risk is that participants stop report-
ing symptoms after a health check, because they expect 

everything to be fine after having their health checked 
recently. Consequently, this could lead to a higher mor-
tality, which for example was found among female par-
ticipants in the Danish population-based randomized 
lifestyle intervention Inter99 carried out in the years 
1999–2006 [105]. Instead, a workshop participant sug-
gests using words such as “diabetes screening”, which 
clearly illustrates the focus of the health check.

Discussion
In this realist synthesis we find that the design and imple-
mentation of preventive health check interventions 
depend on the selection of a target group and the contex-
tual circumstances. Consequently, the identified program 
theory is not a one-size-fits-all model, but recommenda-
tions for under which circumstances and how targeted 
preventive health check interventions may be expected to 
work based on the best available knowledge.

The findings in this study show that the success of pre-
ventive health check interventions rests on several crite-
ria. Among other things the activities of the health check 
need to be accessible, recognizable, and relevant for the 
participants’ everyday lives. Furthermore, the activities 
need to be meaningful to the professionals involved in 
the implementation and operation of the intervention, 
and sufficient resources need to be allocated to the imple-
mentation process. These findings, correlate well with a 
recent realist review focusing on the variation in advice 
and support offered to NHS Health Check attendees 
[106]. In accordance with our findings, the realist review 
shows that differences in local priorities, such as work-
load and time, may affect the availability and accessibil-
ity of referral pathways to local ‘lifestyle services’ [106]. 
Moreover, the review points out that some attendees may 
face external challenges related to their individual cir-
cumstances which affect their capacity to engage in life-
style changes [106]. In our study we came across a similar 
finding. Thus, while this realist synthesis indicated that 
people or groups who are at increased risk of chronic 
disease potentially may benefit the most from preven-
tive health checks, the findings additionally showed that 
those identified as being at increased risk often do not 
have the resources or opportunity to participate. Iden-
tifying a target group, that both benefits from attending 
the preventive health checks and has the resources to 
participate, poses a challenge for preventive health check 
interventions. At the same time, this challenge illustrates 
the importance of designing the recruitment and inter-
vention activities according to the particular life situation 
and needs of the target group.

The findings of the realist synthesis point to the neces-
sity of conducting a thorough needs assessments when 
planning and developing future preventive health check 
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interventions. Needs assessments are recommended for 
the development of complex interventions and are used 
to explore the needs of the target group, community, 
and/or relevant stakeholders [107, 108]. Needs can range 
from prevention and treatment to, for example, social 
needs connected to the target group’s everyday life [28]. 
The aim of a needs assessment is to prioritize, compare, 
and balance different kinds of needs. Identification of 
different needs will further help clarify the overall aim, 
potential outcomes, and success criteria, which, accord-
ing to the data material, facilitate and strengthen the 
implementation and operation of the intervention.

Strengths and limitations
Applying the realist synthesis as a methodological 
approach accommodates the complex setup of preventive 
health check interventions. Nevertheless, the different 
contextual circumstances framing the preventive health 
interventions under study challenged linking the identi-
fied mechanisms in the qualitative studies with the out-
comes identified in the quantitative studies. Among other 
things, contextual circumstances are rarely described in 
detail in quantitative studies, and even though qualita-
tive studies include contextual circumstances, these stud-
ies cannot illuminate all parts of the program theory. To 
this end, we conducted interviews and workshops which 
provided insights into contextual conditions of Danish 
preventive health checks. However, there are elements of 
preventive health checks that we could not get access to 
through the literature nor interviews or workshops, due 
to the complexity of this field of research and the various 
designs. Furthermore, international differences in health-
care systems calls for attention to the generalizability of 
some of the results.

The iterative phase design of this study, though, pro-
vided the opportunity to continuously test, refine and 
add nuance to the hypotheses. For example, the inter-
play between the context short geographical distance/
proper public transport and the mechanism accessibility 
was found in the first phase and confirmed throughout 
the other three phases. Through the ongoing testing, the 
hypothesis was refined to not only provide recommenda-
tion regarding the maximal distance to the health check, 
but also include attention to the specific target group 
perceptions of a tolerable geographical distance. In this 
way, the different methods and iterative analysis of the 
data material contributed to strengthening the overall 
program theory.

Unanswered questions and future research
In the field of prevention, there is an ongoing discussion 
about systematic versus opportunistic health checks [19, 
109]. As part of this discussion, economic considerations 

play a central role. In recent years, a number of studies 
have examined the cost-effectiveness of different targeted 
and general preventive health check interventions, and 
some are compared to usual care, thus the opportun-
istic approach. While one study shows that opportun-
istic screening in general practice is cheaper, but just as 
effective in identifying people with unrecognized T2D 
as a stepwise screening procedure identifying risk by use 
of a questionnaire [110], most studies indicate that the 
implementation of targeted approaches are more cost-
effective than usual care [111–113]. Some studies dem-
onstrate that targeted preventive interventions are more 
cost-effective compared to interventions offered to the 
general population – especially if the intervention tar-
gets people with a BMI ≥ 30 kg/m2 [50, 114]. This realist 
synthesis does not answer questions regarding the cost-
effectiveness of targeted preventive health checks, but we 
suggest further studies of cost-effectiveness in relation to 
different high-risk target groups to help answer for whom 
targeted preventive health checks work.

Drawing on the realist research approach enabled us 
to pay attention to both intended and unintended conse-
quences of preventive health checks. Generally, attention 
to unintended consequences of preventive health checks 
is rare in the literature and our findings of unintended 
side effects are primarily based on the qualitative exami-
nations in the study [115]. However, knowledge about 
unintended consequences contributes important infor-
mation and recommendations for future research in this 
field, both in terms of strengthening the implementation 
of health checks and in relation to the knowledge gap that 
exist in the literature. Including attention to unintended 
consequences of preventive health checks, might help 
rethink any of the activities involved in order to reduce 
negative unintended side effects or enable research-
ers to explore the unintended side effects and in this 
way hinder or enhance outcomes [116]. We suggest that 
future preventive health checks incorporate attention to 
unintended side effects in order to fully understand the 
impact of the health checks.

Conclusion
This study illustrates factors that influence whether tar-
geted preventive health checks lead to intended effects. 
Because design and implementation are dependent on 
the target group and the contextual circumstances, this 
realist synthesis does not provide instructions or recom-
mendations for the specific design or implementation for 
future interventions. On the contrary, the results indicate 
that a one-size-fits-all model should be abandoned, and 
that intervention activities and implementation depend 
on for whom and under which circumstances the inter-
vention is initiated.



Page 14 of 17Christoffersen et al. BMC Public Health         (2023) 23:1928 

Because the results show that a thorough needs assess-
ment is pivotal before deciding on any recruitment, inter-
vention, and implementation strategies, the selection of a 
target group its specific needs, should form the basis for 
decisions about where and how preventive health checks 
are implemented.
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