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Abstract 

Background:  Many workplace health promotion programs (WHPPs) do not reach blue-collar workers. To enhance 
the fit and reach, a Citizen Science (CS) approach was applied to co-create and implement WHPPs. This study aims to 
evaluate i) the process of this CS approach and ii) the resulting WHPPs.

Methods:  The study was performed in two companies: a construction company and a container terminal company. 
Data were collected by questionnaires, interviews and logbooks. Using the framework of Nielsen and Randall, process 
measures were categorized in the intervention, context and mental models. Interviews were transcribed and themati-
cally coded using MaxQDA software.

Results:  The involvement in the CS approach and co-creating the WHPPs was positively experienced. Information 
provision, sustained engagement over time and alignment with the workplace’s culture resulted in barriers in the CS 
process. As to the resulting WHPPs, involvement and interaction during the intervention sessions were particularly 
experienced in small groups. The reach was affected by the unfavorable planning off the WHPPs and external events 
of re-originations and the covid-19 pandemic.

Discussion:  Continuous information provision and engagement over time, better alignment with the workplace’s 
culture and favorable planning are considered to be important factors for facilitating involvement, reach and satis-
faction of the workers in a Citizen science approach to design and implement a WHPP. Further studies continuously 
monitoring the process of WHPPs using the CS approach could be helpful to anticipate on external factors and 
increase the adaptability.

Conclusions:  Workers were satisfied with the involvement in WHPPs. Organizational and social cultural factors were 
barriers for the CS approach and its reach. Involvement and interaction in WHPPs were particularly experienced in 
small grouped sessions. Consequently, contextual and personal factors need be considered in the design and imple-
mentation of WHPPs with CS approach among blue-collar workers.
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Background
Blue-collar workers have a poorer health and are at 
higher risk for several chronic diseases compared to 
white-collar workers [1–3]. This can partly be explained 
by the fact that blue-collar workers more often work 
in unhealthy work environments and are more likely 
to suffer from unhealthy lifestyle behaviors [2–6]. For 
example, it is known that blue-collar workers often 
have high physical work demands, low job control, and 
high job insecurity compared to white-collar work-
ers. Furthermore, blue-collar workers more often have 
a less healthy diet, are more often overweight, smoke 
more often and are less physically active during leisure-
time [1–3]. This multifactorial problem impacts not 
only blue-collar workers, but also affects their employ-
ers and society as a whole due to the associated loss of 
productivity and health care costs [7, 8]. To promote 
health in this population, the implementation of Work-
place Health Promotion Programs (WHPPs) is needed 
[9–11].

Health promotion programs at the workplace have 
gained interest and have increasingly been implemented 
in occupational settings [12–14]. The workplace is a 
promising setting to promote healthy behavior among 
workers, since they spend a lot of time at the workplace, 
are working at a certain location, and can therefore be 
more easily reached [13, 15, 16]. However, when WHPPs 
are implemented at the workplace, the group of blue-
collar workers is often less reached and is more likely 
to drop out earlier than white-collar workers [16–18]. 
A misalignment with the needs, skills and capacities of 
blue-collar workers may be underlying this, as WHPPs 
are predominantly cognition-focused and therefore not 
always fit well to the needs and skills of the more often 
practically oriented blue-collar workers [19, 20].

A participatory approach with active cooperation of 
the target group is regarded as key element in the devel-
opment of a WHPP that is suited to the needs and skills 
of blue-collar workers [21, 22]. Citizen Science is such a 
participatory method which focuses on active participa-
tion of the target group and other important stakeholders 
in different stages of research, including the design and 
implementation [23, 24]. In this study the Citizen Science 
approach consisted of active involvement and co-creation 
with the target population. The approach was focused on 
acquiring insights into the needs of workers at both com-
panies to promote health through health interventions.

The Citizen Science approach has been applied for 
various purposes and in different settings [25, 26]. For 

example, a Citizen Science approach has been applied 
in a study focusing on the improvement of a communi-
ty’s health in a disadvantaged neighborhood [27]. This 
study showed that Citizen Science could be an effective 
strategy to engage the community and to develop and 
implement health promotion projects. Citizen Science 
therefore offers potential for the use in other settings, 
including health promotion in the occupational setting.

Despite the flexible implementation possibilities of 
Citizen Science, limited knowledge is available about 
the feasibility and effect of Citizen Science in an occupa-
tional setting. Citizen Science of this study was adapted 
to develop and implement WHPPs in collaboration with 
blue-collar workers to optimize the fit and reach of the 
WHPPs [28] but it interfered with the Covid-19 pan-
demic. As this is, to our knowledge, the first study that 
applied Citizen Science to co-create and implement a 
WHPP, it is valuable to gain insight into the experiences 
and the process of the Citizen Science approach and the 
resulting WHPPs, also with interfering events as a unex-
pected pandemic situation.

The aim of this study was to evaluate the process of a 
Citizen Science approach and the resulting WHPPs in 
two companies with the use of the Nielsen and Randall 
framework. The research questions that will be addressed 
are:

1)	 what are the experiences of the citizen science 
approach regarding the process components: com-
munication, participation, satisfaction, culture and 
events?

2)	 what are the experiences of the implemented result-
ing interventions regarding the process components: 
communication, participation, reach, satisfaction, 
tailoring, exposure, participation/utility, culture, 
readiness for change and perception?

Methods
Besides logbooks, data were collected through interviews 
with workers of both companies and a questionnaire at 
the construction company at the beginning (T0) and end 
of the intervention (T1).

Study design and population
The current process evaluation was part of a study to 
the application and evaluation of a Citizen Science 
approach at the workplace to promote blue-collar 
workers’ health [28]. This approach was applied as 
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a participatory strategy with the aim to develop and 
implement a health-promoting WHPP that was tai-
lored to the needs, possibilities and skills of the target 
population.

The study population consisted of blue-collar workers, 
working in 1) a construction company and 2) a container 
terminal company. Since the interventions were imple-
mented company-wide, a small number of white-collar 
workers was also invited – as requested by the manage-
ment of both companies - including supervisors and 
office workers. The construction company is specialized 
in building, renovation, restoration, and maintenance 
services. In total, the company has 30 blue-collar workers 
who work internally at the carpentry factory, 103 blue-
collar workers who work at temporary construction sites, 
and 176 white-collar workers with an office function. The 
container terminal company, has 445 blue-collar workers 
and 170 white-collar workers. This company is engaged 
in shipping and landside services, including transport, 
storage, and maintenance services for containers, gate 
and reefer services.

Human resource (HR) advisors, managers or preven-
tion workers at both companies invited workers to partic-
ipate in the intervention, to complete the questionnaire 
and to participate in the evaluation interviews. If desired, 
workers were able to actively participate as citizen scien-
tists. In the context of this study, citizen scientist were 
the intervention’s ambassadors thereby contributing to 
the promotion of the intervention, motivation of col-
leagues and division of activities.

The Medical Ethical Committee of the VU Univer-
sity Center (Amsterdam, the Netherlands) concluded 
that approval of the study protocol was not required for 
conducting this study (reference number: 2018.138). In 
advance of the study engagement, all included partici-
pants signed an informed consent.

Citizen science approach
The participatory nature of the Citizen Science approach 
consisted of active involvement and co-creation with 
the target population. This approach focused on acquir-
ing insights into the needs of workers regarding health 
improvement and possibilities at both companies to pro-
mote health through health interventions. For the imple-
mentation of a Citizen Science approach, the following 
steps were taken:

1.	 Dialogues with the workers;
2.	 Involvement of the management;
3.	 Collecting information and help from experts;
4.	 Providing feedback to the workers;
5.	 Developing a test phase.

In the first step, semi-structured interviews with work-
ers were conducted to identify barriers, facilitators and 
useful elements for the development and implementation 
of a WHPP. Ideas for elements of the intervention and 
how the intervention could be implemented in the com-
pany were generated together with the researchers.

In the second step, as a follow-up to the dialogues with 
the workers, ideas were discussed and examined on the 
practical feasibility and achievability with the managers, 
HR advisors and the prevention team.

In the third step, consultation took place with experts 
in the field to further develop elements, materials and 
intervention strategies. This group of experts consisted of 
experienced researchers in occupational health, experts 
or trainers in low health literacy communication, experts 
in the implementation of Citizen Science, and experts 
from the national occupational health institute of the 
construction industry.

In the fourth step, the outcomes of previous steps 
were discussed with workers who were involved from 
step 1 and those willing to participate at this point of the 
process. Attention was paid to the proposed content of 
Citizen Science, the outcomes of other stakeholders, the 
materials and the intended strategy.

In the fifth and last step, the health promotion inter-
ventions were tested and assessed on the feasibility and 
fit by some workers of both companies, including those 
involved as citizen scientists from the beginning and 
other workers. Feedback from the test phase was used 
to optimize, define and subsequently apply the WHPP 
within the company.

Resulting WHPPs: implemented intervention 
in the construction company and the terminal company
Based on the obtained insights into the barriers and facil-
itators, three elements were identified with data from the 
interviews and focus groups as important applying Citi-
zen Science to improve health at the workplace: 1. knowl-
edge and skills, 2. social support and social culture, and 
3. awareness about lifestyle behaviors. The strategies to 
implement these elements as a WHPP were aligned with 
the company’s specific barriers, possibilities and facilita-
tors [28].

For the construction company, three toolbox meet-
ings covering different health subjects were created with 
a focus on the improvement of knowledge and skills 
regarding physical activity at work and during leisure 
time, nutrition (balance and reading food labels) and goal 
setting. As toolbox meetings are an existing tool within 
the sector and company, this felt comfortable and appli-
cable for the target group to use as an intervention strat-
egy. Toolbox meetings consisted of 30-minute interactive 
sessions, in which workers discussed these topics and 
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shared their own experiences. Furthermore, ideas were 
shared during the meetings and an idea box was pro-
vided at each workplace to collect health-related ideas of 
workers.

The intervention at the terminal company consisted 
of two interactive workshops which were introduced 
as the Tip Top Fit intervention, with a focus on practi-
cal information and tips concerning health. During the 
first workshop, information was provided about life-
style, health and factors that might influence health at 
the workplace. Furthermore, workers were provided with 
health behavior tools, including a food diary and pedom-
eter. During the weeks after the first workshops, workers 
examined their lifestyle with the use of these tools. The 
second workshop focused on discussing the workers’ 
findings after workshop 1. There was also room for dis-
cussing individual goals and organizational suggestions 
for improvement.

Data collection
Data were collected by questionnaires, interviews, log-
books and a poll. Workers were asked to complete a 
questionnaire, comprising of questions regarding evalu-
ation elements, at baseline and after the intervention 
implementation. This evaluation included only the ques-
tionnaire data provided by the construction company. 
Questionnaire data from the terminal company was 
namely not suitable for evaluation due to a low response 
rate on both measurements and incomplete informa-
tion (responses). At T1, a total of four questionnaires 
were completed by workers of the terminal company. In 
addition, data on the evaluation questions in these ques-
tionnaires was missing and therefore not included for 
analysis. After the intervention period workers of both 
companies were asked to participate in interviews to 
evaluate the intervention. Both workers that participated 
as citizen scientist, and workers that were not involved as 
citizen scientists were asked to participate. In addition, 
paired interviews were conducted with the management 
and HR-advisors to evaluate the experiences regarding 
the process and the implemented intervention. Logbooks 
were kept by researchers to monitor the process through-
out the study period. At the terminal company workers 
were asked to give their opinion regarding the best ideas 
of the Tip Top Fit intervention. Workers were asked to 
rate four ideas through a poll with a score ranging from 
1 to 4, with a high score indicating the best idea. This Tip 
Top Fit poll was organized at the end of the intervention 
period for the workers of the terminal company.

To evaluate the process of Citizen Science and the 
resulting interventions, questionnaires were handed out 
and filled in at the start of the first meeting (baseline, T0) 
and at the end of the last intervention meeting (T1). At 

the construction company, 175 workers filled in the ques-
tionnaire at T1. A group of 133 workers filled in the ques-
tionnaire at T0 and T1 and was included for the analysis 
of the readiness for change. The questionnaire at T0 and 
T1 comprised validated questions related to health and 
lifestyle. The questionnaire at T1 comprised additional 
evaluation questions that covered the following process 
components of the Nielsen and Randall framework: par-
ticipation, reach, satisfaction, tailoring, exposure, cul-
ture, readiness for change, and perception [29–31]. These 
evaluation questions, included in the questionnaire at T1, 
were analyzed for this process evaluation. Workers were 
asked to reflect on evaluation statements that referred 
to the experienced involvement, room to discuss opin-
ions, connection of the intervention with desired health, 
the alignment of ideas to needs and wishes, the experi-
enced health changes, and the perceived support from 
colleagues and employer. The level of agreement with 
each statement was answered with a 5-Point Likert Scale. 
Finally, the intervention could be rated with a grade rang-
ing from 1 to 10, with higher grades indicating higher 
perceived satisfaction. An overview of the evaluation 
process is visualized in fig. 1.

After the intervention period, individual face-to-face 
semi-structured interviews and paired semi-structured 
interviews were conducted among workers, managers 
and HR advisors of both companies. A mix of citizen 
scientists and workers who were not involved as citizen 
scientist were included to collect different perspectives 
on the intervention. In total, 13 interviews took place, of 
which seven at the construction company and six inter-
views at the terminal company. In total 17 participants 
were included in the interviews. For the analyzation 
process, the interviews were recorded with consent of 
the interviewees. The duration of the interviews varied 
between 20 to 50 minutes. Interview topics, covering pro-
cess components of the Nielsen and Randal process eval-
uation framework, were predetermined and described in 
an interview guide [29].

During the study period logbooks were kept to record 
the progress, observe results and to collect notes. These 
logbooks, including field notes, were maintained by the 
principal researcher. Two separate logbooks were kept 
in Word documents to monitor the pilot phase and the 
implementation of interventions at both companies. The 
notes were organized by date to easily link the logbook 
information to the moment in the study process.

Process measure and evaluation components
To evaluate the intervention process, the framework 
of Nielsen and Randall was used [29]. This framework 
focuses on organizational workplace interventions and 
describes process components that could have influence 
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on the intervention results. The evaluation of process 
components was divided into three main themes: the 
intervention design and implementation, the context and 
mental models. These main themes were supported with 
accompanying process components for evaluation. The 
intervention design and implementation theme focused 
on the intervention exposure, activities and the strategy 
for the intervention implementation. Process compo-
nents within the theme of intervention design and imple-
mentation were: communication, participation, reach, 
satisfaction, tailoring, exposure and participation/utility. 
The context theme consisted of factors that hindered or 
facilitated the intervention implementation and was eval-
uated on the process components of culture and events. 

The theme of mental models provided insights into the 
perceptions and behaviors of the study population with 
process components of readiness for change and percep-
tion. An overview of all three themes with accompany-
ing process components, definition, operationalization, 
data collection instrument(s) and measurement moment 
is presented in Table 1. In this table the process compo-
nents are defined and operationalized with the use of 
questions. In addition, each process component contains 
information about the data collection instruments that 
are used to collect information and information about 
the moment of measurement.

For the evaluation of the Citizen Science approach, 
communication, participation, satisfaction, culture and 

Fig. 1  Process evaluation steps of the Citizen Science Approach and the resulting WHPPs
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events were included as process components. The pro-
cess components: communication, participation, reach, 
satisfaction, tailoring, exposure, participation/utility, cul-
ture, readiness for change and perception were included 
to evaluate the resulting WHPPs.

The Intervention design and implementation involved 
the following framework components: communication, 
participation, reach, satisfaction, tailoring, exposure, and 
participation/utility. Communication was operational-
ized as the adequacy of information and communication 
about the intervention, participation involved the expe-
rienced degree to which the workers felt involved dur-
ing the process and intervention and reach was defined 
as the level of attendance and participation of the target 
audience. Further, satisfaction was operationalized as 
the satisfaction with the intervention strategy, including 
the workers’ opinion regarding the appropriateness of 
tools and materials, intervention activities and interven-
tion approach. Tailoring involved the degree to which 
the intervention was suited to the workplace’s needs and 
health problems and fits the target group.

The last element included participation or utility, which 
referred to the extent to which the interventions were 
actually used by the workers.

The context involved the components culture and 
events. Culture was operationalized as company charac-
teristics and relations that could have influence on the 
facilitation and implementation of the Citizen Science 
approach and intervention. Events was defined as pos-
sible interfering occurrences that could influence the 
implementation and intervention process.

The third theme, mental models focused on the behav-
ioral aspects that could be driven by perceptions and 
readiness for change of the target population. Percep-
tions involved perceived change as to health promotion 
at the workplace the influence of the workplace on the 
workers’ health, while readiness for change comprises the 
readiness and motivation of the target group to change 
their lifestyle and apply intervention elements.

Data analysis
Quantitative data, collected with questionnaires, were 
analyzed using the IBM statistical software program 
SPSS version 22. Statistical analyses consisted of descrip-
tive statics, including frequencies, percentages and mean 
scores. Participants were included in data analysis if they 
filled in the evaluation questions from the questionnaire 
at T1.

Audio recordings of all interviews were transcribed 
and analyzed using the qualitative research software 
MAXQDA. Qualitative content analysis according to 
the methodological approach of Kuckartz was applied 
to analyze the interview data [32]. This method entails 

different steps for analyzing qualitative data, including 
the identification of patterns, summarizing codes, and 
mapping results according to the framework of Nielsen 
and Randall. To begin with, all transcripts were read to 
become familiar with the data. Repeated patterns were 
identified and summarized as codes and organized into 
subthemes according the process components of the 
framework of Nielsen and Randall. To ensure reliability 
and consistency of the coding process, the first two tran-
scripts were independently marked and coded by the first 
and second author (LL and SvdF). The codes were com-
pared and discussed to ensure correct classification and 
identification of subthemes based on the elements of the 
framework of Nielsen and Randall and the principles of 
thematic content analysis [29, 33]. Interview quotations 
were translated from Dutch to English.

Results
Two events during the study period influenced the Citi-
zen Science approach and interventions implementation. 
These events included organizational changes at the ter-
minal company and the Covid-19 pandemic. As a result, 
interventions were postponed because organization pos-
sibilities for intervention implementation were limited 
and some workers and health ambassadors dropped out.

Evaluation citizen science approach
Findings are reported according to the Nielsen and Ran-
dall framework, structured by three themes with accom-
panying process components (see Table  1). For the 
evaluation of the Citizen Science approach, the following 
two of the three evaluation themes were evaluated: inter-
vention design and implementation, and context. Pro-
cess components that were included in these themes and 
structured the study results consisted of: communica-
tion, participation, satisfaction, culture and events were 
included as process components for the evaluation of the 
Citizen Science approach.

Intervention design and implementation
At the construction company, workers were approached 
and informed by their managers. At the terminal com-
pany acquaintance with the intervention and the reg-
istration to participate was organized via sessions and 
through e-mail contact. Based on the interviews, some 
workers of the terminal company experienced that the 
overall communication went well. For example, one 
worker of the terminal company said: “yes, I definitely felt 
involved in the emails, and overall the communication 
went well.”

However, in both companies, some workers mentioned 
that the communication intensity decreased during the 
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course of the intervention and the preference for contin-
ued communication. As one worker said: “I least liked the 
attention for it, because at a certain moment there was no 
communication.” Also, a need for a clearer introduction 
and information provision to the managers at the begin-
ning of the intervention was mentioned, as one worker 
of the terminal company, for example, suggested: “We 
should have organized a meeting for the managers. That is 
something we should adapt in the future.”

According to the interviews, the majority of the inter-
viewed workers at both companies indicated that they 
were actively involved in the intervention. One worker 
of the construction company, for example, reported: 
“I certainly felt involved, but that’s because it’s a sub-
ject that interests me.” Another worker said: “Yes, I did 
felt involved. But, as I said, I am into the subject around 
nutrition, so then it interests you.” Workers of the termi-
nal company suggested that the involvement of managers 
could be optimized by organizing an information session 
for the managers.

As to the participation as health ambassador, some 
workers experienced to have little influence, and some 
workers mentioned that they actively motivated col-
leagues and promoted the intervention to colleagues. It 
was also expected that the impact of health ambassadors 
could be greater. As one worker of the terminal company 
reported: “Perhaps the expectation that they would start 
small projects.” Another worker added: “I also expected 
more from the ambassadors, that it would become more 
alive and that they would manage to involve more people.”

Interviewees experienced the involvement in con-
tent creation and the approach as positive and the open 
atmosphere created enough opportunities for questions. 
As one worker of the terminal company reported: “I 
liked it the most to be involved in the beginning and dur-
ing the conversations to find out what should be included 
in the intervention. There was more room for conversa-
tions, more people were present and I was able to share 
my ideas.”

Context
According to interviewees of the construction company, 
their company is open-minded, which offers room for 
opinions from workers. Besides, most workers indicated 
that they felt supported by their employer. Although 
workers at the terminal company indicated that they 
have a pleasant culture at the workplace, they indicated 
the need for more guidance and involvement from the 
employer/supervisor.

Furthermore, workers mentioned in the interview 
that the employer should emphasize the importance 

of participation in the intervention with special atten-
tion for the workers’ health. One worker, for example, 
expressed this opinion as: “It must become healthier, but 
not only to reduce absenteeism. Then people would start 
to think that it is only in favor of the employer.”

Some differences as to the culture among older and 
younger workers seemed to appear from the interviews. 
According to the interviewees, the older generation 
within the companies are less concerned about their 
health, compared to the younger generation of workers.

Workers in both companies mentioned in the inter-
view that the mentality is characterized by an ‘alpha’ 
culture with dominant male leadership and an indi-
vidualistic attitude. In addition, workers of the ter-
minal company indicated that there is a conservative 
and distrustful attitude, which negatively influences 
the willingness. One worker said: “We have been used 
to something for years and when something changes, 
it is always an issue. The fear of changing something.” 
Besides, workers do not always feel comfortable to talk 
about personal topics such as health.

According to some workers, physical work-related 
factors and a high workload might have influenced 
the intervention implementation to some extent. For 
example, one worker of the construction company said: 
“The pressure is quite high. You also have to deal with 
deadlines.”

While some workers at the construction company 
were more aware about their health due to the pan-
demic, others indicated that they were eating less 
healthily and were struggling to be physically active. 
For example, one worker reported: “We talk more often 
about health, especially now during corona you are 
more aware of it.” Another worker indicated: “I notice 
that I became an emotional eater during that time.”

During the study period there were organizational 
changes that led to the drop out of workers and ambas-
sadors and delay in the implementation of the interven-
tion. According to the logs, it was difficult to schedule 
workshops and training courses. Moreover, another 
big ‘event’ that influenced the intervention process and 
approach was the Covid-19 pandemic. According to the 
logs, this led to a postponement of the intervention and 
limitation of the organization’s possibilities.

Evaluation resulting WHPPs
For the evaluation of the Citizen Science approach, 
the following three evaluation themes were evaluated: 
intervention design and implementation, context, and 
mental models. To evaluate the study results of the 
Citizen Science approach according to these themes, 
the following process components were included: 



Page 10 of 15Lelie et al. BMC Public Health         (2022) 22:1610 

communication, participation, reach, satisfaction, tai-
loring, exposure, participation/utility, culture, readi-
ness for change and perception were included as 
process components for the evaluation of the resulting 
WHPPs. An overview of the three evaluation themes 
with accompanying process components and opera-
tionalization are presented in Table 1.

Intervention design and implementation
Some workers of the construction company reported in 
the interview they obtained some prior knowledge about 
the toolbox before the start, which involved mainly infor-
mation about the toolbox in general and the included 
topics of the toolbox. Interviewees who indicated that 
they had no prior knowledge about the intervention, 
indicated that they started their intervention with no 
specific expectations.

Questionnaire data showed that a majority of the work-
ers who had filled in the questionnaire (62%, n = 109/175) 
felt involved during toolboxes. With regard to the state-
ment about the probability of expressing an opinion dur-
ing sessions, 72% (n = 126/175) of the participants at the 
construction company agreed.

With regard to the participation, it was mentioned in 
the interview that involvement was especially experi-
enced at the beginning of the intervention. According to 
the logs of the terminal company, during meetings with 
workers and employers about the approach of the inter-
vention, there was little interaction with and input from 
the workers. As communicated by a worker, most work-
ers did not feel comfortable having the meeting together 
with the employer/management. In contrast to the termi-
nal company, logs of the construction workers indicated a 
positive atmosphere with a lot of interaction during tool-
box sessions, especially in small groups. During sessions 
with larger groups, more resistance was felt.

According to the interviewees and the logs, improve-
ment of the participation and involvement throughout 
the intervention mainly consisted of the advice to narrow 
the group sizes. One worker of the construction company 
said: “In a group it is just striking that some do not dare 
to ask questions, they are afraid that they will be laughed 
at. It would be better to organize it one on one or in small 
groups.”

From the questionnaire data, it appeared that about 
83% of the workers who filled in the questionnaire 
(n =  151/175) indicated that they were present at tool-
box  1 and 77% (n =  135/175) indicated that they were 
present at toolbox 2.

Workers of both companies agreed upon the fact that 
it is not feasible to reach everyone with the intervention, 
since it does not fit everyone’s interests. The older gen-
eration in particular was mentioned as difficult to reach, 

as one worker of the terminal company reported: “The 
older generation thinks very differently. They are much less 
concerned about their health. They don’t take it seriously.”

Moreover, planning outside working hours was experi-
enced as a pressure on flexibility. As described in the logs, 
the management of the terminal company had decided 
that the workshops had to be followed in the workers’ 
own time because it was considered impossible for the 
company to give the workers time off to follow the work-
shops. According to workers of the terminal company, 
the relatively low attendance was probably due to a misfit 
with interests and the unfavorable planning. As indicated 
in the logs of both companies, not all workers were able 
to attend sessions because, for example, they had to work 
changing shifts or because they were following another 
course at that time.

Workers of the construction company indicated that 
they appreciated the non-committal nature of partici-
pation. In contrast, workers of the terminal company 
indicated that not making the session mandatory may 
have affected the reach negatively. One worker of the 
terminal company said: “It would be a very good way 
to oblige, because this is optional and the toolbox is 
mandatory.”

Satisfaction with the toolbox health was rated with 
a mean score of 6.7 (SD = 1.4). A minority of 14% 
(n =  25/175) of the workers rated the satisfaction as 
insufficient and scored it with a 5 or lower. According to 
the interviews, overall, the toolbox was experienced as 
fun and interesting, being a good initiative and concept 
to draw more attention to health in the workplace. One 
worker terminal company said: “I think the positive aspect 
about the toolbox is that you try to raise some awareness 
about health.” Another worker reported: “For me it was 
like a reset.”

From the poll about the ideas of Tip Top Fit interven-
tion within the terminal company, the idea of present-
ing flyers with tips and tricks about nutrition/sleep/work 
during night shifts was perceived as the best idea with 
a total score of 265 (29%, n = 265/902). With a score of 
223 points (25%, n = 223/902) the idea of health informa-
tion provision became second, followed up by the idea of 
using stickers to visualize healthy food choices with 219 
points (24%, n = 219/902), and the idea to encourage to 
take the stairs instead of the elevator with 195 points 
(22%, n = 195/902).

As to the appropriateness of tools and materials, some 
workers reported that they experienced the use of the 
pedometer and the food diary useful, others indicated 
that they used them not often or not at all. Moreover, it 
was mentioned that a one-hour session may not be func-
tional enough and that there was a need for structural 
repetition.
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Most workers agreed that they would recommend the 
intervention for other companies. One worker of the 
construction company, for example, said: “In this particu-
lar branch of construction work it is very difficult to eat 
really healthy, but I do think this toolbox is advisable for 
other companies.”

Based on the questionnaire, just over half of the work-
ers at the construction company agreed on the statement 
concerning the alignment of ideas with individual wishes 
to make the workplace healthier (54%, n =  94/175). 
Moreover, a small majority of the participants (51%, 
n = 90/175) agreed on the statement “The health toolbox 
matches the wishes I have with regard to my own health”; 
36% (n = 63/175) neither agreed nor disagreed and 11% 
(n = 20/175) disagreed with the statement.

As to the perceived intervention fit with the problems 
and needs of the workplace, some workers of the con-
struction company mentioned that the intervention did 
not match the interests and needs of some of the con-
struction personnel. One worker reported: “As I men-
tioned, we get enough daily exercise on a day of work.” 
Another worker said: “I think office workers would benefit 
more from it, because they have a sedentary profession.” 
Some felt it was not suited for their organization because 
it was not in balance with the high workload. For exam-
ple, one worker said: “The pressure is quite high. You also 
have to deal with deadlines.” As noted in the logs, there 
was uncertainty as to whether the approach would match 
the target group.

In contrast, some workers of the terminal company 
reported that the intervention was well suited to their 
interests and work environment. One worker reported: “I 
thought it was useful. Especially the information regard-
ing night shifts, what you can and cannot eat and how 
the biological clock works. Now I am aware of what to eat 
when I’m feeling tired.”

About half of the workers working at the construc-
tion company (49%, n = 86/175) neither agreed nor disa-
greed with the statement regarding the perceived health 
change. About 28% (n =  49/175) agreed that the work-
place has become healthier, while 18% (n = 31/175) disa-
greed on the statement.

While some workers of both companies experienced 
health improvements, others mentioned they noticed 
little or no change at the workplace. One worker of the 
construction company reported: “I don’t think something 
changed yet. We’ve had the toolbox, but I don’t think peo-
ple are working on it yet.” Another worker said: “I don’t 
think you can change that with a toolbox, that’s very dif-
ficult I think.”

Some workers at the construction company mentioned 
that they were not aware of the existence of an idea 
box nor the implementation of the ideas. One worker 

reported: “At least I haven’t seen an idea box.” Another 
worker said: “I think that idea box was used minimally.” A 
possible reason for the minimal use of the supplied ideas 
box may be related to the fact that the construction com-
pany already had a general idea box.

With regard to the use of implemented interventions, 
some of the workers at both companies indicated in the 
interviews that they had made some positive adjust-
ments. One worker of the terminal company said: “I did 
start with fitness and also started living healthier. At least, 
I try.” According to some workers of the terminal com-
pany, the information and shared experiences were very 
helpful to make healthy improvements in their diet. Some 
mentioned that they eat more consciously and healthfully 
during night shifts and that they exercise more often.

At the construction company, a number of workers 
mentioned that they stopped eating more fruit and did 
not use the idea box anymore. In contrast, others indi-
cated that they try to eat healthier, exercise more and 
snack less unhealthy. One worker said: “Eating healthier, 
you try to think about that more often.”

Context
About half of the workers at the construction company 
(49%, n =  86/175) neither agreed nor disagreed on the 
statement about the experience that it was easier to talk 
about health with colleagues after the toolbox. With 22% 
(n =  38/175), the number of workers who agreed was 
almost equal to the number of workers who disagreed 
on this statement (21%, n = 37/175). Also, mixed results 
appeared on the perceived support from colleagues as 
well as from the employer.

Mental models
A majority of 52% (n = 70/133) (T0) and 51% (n = 68/133) 
(T1) indicated that they were already living a healthy 
life. In addition, a percentage of 38% (n =  51/133) who 
intended to live healthier at T0, remained unchanged at 
T1.

Some workers were satisfied with their current lifestyle 
and therefore felt no need to change. One worker of the 
construction company said: “We are physically active 
enough already. I walk about 12,000 steps a day.” Another 
worker of the construction company reported: “I’ve just 
lived the same as I always live, I’m not going to change 
anything. Because I know that I eat healthy, eat enough 
vegetables and enough fruit, sometimes even too much.”

Data from the questionnaire underlines the influ-
ence of the workplace’s health on workers. While 31% 
(n =  54/175) neither agreed nor disagreed on the state-
ment “It helps me personally if the workplace becomes 
healthier”, a total of 54% (n =  95/175) agreed to 
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strongly agreed on the statement (47%, n =  83/175; 7%, 
n = 13/175).

Discussion
The current study evaluated the process and experiences 
of applying a Citizen Science approach to co-create and 
implement WHPPs. The study findings emphasize the 
importance of sustained engagement over time, pay-
ing attention to the communication and involvement 
throughout the entire development and implementation 
process. Besides the workers’ involvement, it appeared 
that there was a need for more guidance and involve-
ment from the employer and managers. According to the 
workers this could have been optimized with better infor-
mation provision. Moreover, it appeared that a misalign-
ment with the interests of all workers and the unfavorable 
planning outside working hours would have negatively 
influenced the willingness to participate and the reach. 
Continuous information provision, sustained engage-
ment over time, better alignment with the workplace’s 
culture were considered to be important improvements 
for optimal involvement and reach. Finally, factors that 
influenced the approach were the social culture, includ-
ing generation differences in willingness and interests, 
and interfering events, such as high workload, organiza-
tional changes, and the unforeseen Covid-19 pandemic.

With regard to the evaluation of the resulting WHPPs, 
the toolbox was moderate positively experienced among 
workers of the construction company. Smaller groups 
might positively influence the feeling of openness among 
workers, which could lead to more involvement and 
interaction during the sessions. Furthermore, the unfa-
vorable planning outside working hours was perceived 
as a pressure on flexibility and affected the reach. Work-
ers indicated the need for structural repetition. One-
hour sessions may not be functional enough to achieve 
the desired health improvement. With regard to health 
improvement at the workplace, experiences varied from 
recognizing some health improvement to temporary 
change or experiencing no change. Looking at the readi-
ness for change, the intention to live healthier remained 
unchanged at both companies, whereas the general 
health perception was improved after the intervention 
period.

The results of this process evaluation indicate that 
the implementation of WHPPs in this particular set-
ting requires sustained investment in motivating and 
engaging workers. The environment seems to play an 
important role in the engagement of workers. Workers 
indicated the need for more guidance and involvement 
from the employer and managers through proper infor-
mation provision and favorable planning. These results 

seem to be consistent with other research, which found 
that support and commitment from the company, includ-
ing management, is vital for effective implementation 
of health interventions [34, 35]. Providing the ability to 
actively participate in the intervention through favora-
ble planning is considered to be an important element of 
organizational support. In the construction industry, this 
often seems to be difficult to realize because of the tar-
get driven-culture, which makes the management more 
reluctant to allocate time for participation in interven-
tions [36]. The previous study already showed that the 
participative approach, including the role of citizen sci-
entist, would be challenging to implement due to the 
workload and lack of time [28]. Results from the current 
process evaluation underline this challenge and indi-
cate that possibly more organizational support through 
favorable planning could improve the engagement and 
reach. The lack of time among workers is important in 
the implementation of a Citizen Science approach, since this 
could have resulted in less participation and involvement of 
workers and more guidance from the researchers [28].

Organizational changes at the terminal company and 
the Covid-19 pandemic at the construction company 
influenced the planned co-created intervention imple-
mentation. The organization’s social culture seems to 
be another factor that holds an important role in effec-
tive implementation of a WHPP with Citizen Science 
approach. Aside from the generation differences, not all 
workers were interested in or open for improving their 
health. Besides, health appeared to be considered as a 
personal topic and was therefore often not discussed at 
the workplace. These findings are in line with previous 
research among blue-collar (construction) workers show-
ing that the social culture, characterized by the mascu-
linity, could negatively influence the health behavior and 
acceptance of WHPPs [37, 38]. Paying attention to the 
improvement of social support and culture can therefore 
be regarded as an important starting point for the imple-
mentation process.

With regard to the intervention strategy and the 
intended health improvement, results emphasize the 
importance of structural repetition. As was experienced 
by the workers, a more intensive approach with longer 
time span would be needed to enable improvement of the 
health of blue-collar workers at the workplace. One-hour 
sessions with health information were regarded as not 
functional enough and workers indicated that the atten-
tion to live healthier decreased over time. According to 
previous research, the establishment of a culture in which 
sustained health improvement is supported and a healthy 
lifestyle becomes a standard, is regarded as essential ele-
ment that requires long term efforts [13, 39].
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The current study provides insights into the imple-
mentation and experiences of a Citizen Science approach 
and the resulting WHPPs to promote blue-collar work-
ers’ health in two companies. Study results showed that 
overall, the workers were satisfied with the experienced 
involvement, especially at the beginning of the interven-
tion. However, results also showed that organizational 
and social cultural factors created hindering conditions 
for the Citizen Science approach and the implementa-
tion of the health promotion interventions. These factors, 
which can be classified into contextual and personal fac-
tors, were identified during the preceding Citizen Science 
steps as possible barriers for Citizen Science to improve 
health at the workplace [28], such as a high work pres-
sure, lack of time, lack of social support, masculine cul-
ture, and a negative attitude.

Results of this evaluation showed that the high work 
pressure and lack of time together with unfavorable 
planning outside working hours made it difficult to par-
ticipate or be actively involved as health ambassador. 
As to the lack of social support and the masculine and 
negative culture, this would have negatively influenced 
the willingness to participate as well as the reach and 
involvement. Suggested by the workers, the involvement 
of the employer and management could be improved by 
organizing information sessions for the employer and 
management. Moreover, support from the employer and 
management also includes finding ways to incorporate 
the intervention into the work schedules and thereby 
limit the pressure on flexibility of the workers. For exam-
ple, the intervention can be included as part of existing 
and planned mandatory sessions, so that the interven-
tion sessions would not have been organized in the work-
ers’ spare time. With regard to the social culture, results 
underline the importance of creating an open environ-
ment in which health can be discussed. Taking into 
account the present masculine culture and the negative 
attitude, it seems important to organize the interventions 
in small groups. According to the logs and the feedback 
of workers, small groups are preferred and would posi-
tively influence the feeling of openness among workers, 
which could lead to more involvement and interaction. 
Overall, the current results show the importance of tak-
ing contextual and personal factors into account.

The obtained insights also showed possibilities and the 
ability of using a Citizen Science approach to improve 
health in occupational settings with blue-collar workers. 
The overall satisfaction and involvement of the approach 
and interventions was positively experienced by the 
workers. However, since barriers and facilitators differ in 
organizational settings, further research would be valu-
able to evaluate how and to what extent a Citizen Science 
approach could be successfully applied to co-create and 

implement health interventions to promote health in 
other occupational settings.

Moreover, this evaluation shows that despite align-
ing the strategies with the company’s identified barri-
ers, in practice it may not always be possible to actually 
tackle these barriers. Therefore, continuous monitoring 
could be helpful in order to anticipate on external fac-
tors and increase the adaptability of the approach and 
implementation. For future studies it may be valuable to 
view the evaluation as a dynamic process. For example, 
the Dynamic Integrated Evaluation Model developed by 
Von Thiele Schwarz et  al. [40] integrates the evaluation 
throughout the intervention. Herewith, the evaluation is 
not conducted afterwards, but considered as an iterative 
process that continuously provides insights, allows for 
adjustments during the process, which also strengthens 
the co-creation.

One strength of the current study is the use of quantita-
tive and qualitative data. The use of different data sources 
contributed to a thorough evaluation of the experiences 
and the process of development and implementation. 
Qualitative data and information from the logbooks pro-
vided in-depth details and nuances that complemented 
the questionnaire results. Also, the use of the theoretical 
framework from Nielsen and Randall could be regarded 
as a strength. Process components of the framework 
provided a structured approach to the evaluation. This 
approach made it possible to highlight different perspec-
tives based on the extensive and detailed evaluation of 
the intervention design and implementation, the context 
and mental models.

There were also some limitations in the current pro-
cess evaluation. The framework of Nielsen and Randall 
was used to evaluate both the Citizen Science approach 
as well as the resulting interventions. However, for some 
components of the framework, including the compo-
nent satisfaction, more information was collected aimed 
at the evaluation of the interventions. As a result, it was 
not possible to include all components of the framework 
for the evaluation of the Citizen Science approach. Fur-
thermore, because of the low response and incomplete 
questionnaire data availability at the terminal company, 
questionnaire data could be analyzed from the construc-
tion company only. Aside from the fact that this could 
somewhat have limited the generalizability of the results, 
the quantitative evaluation data could not be compared 
between the two companies. Due to the missing ques-
tionnaire results, we were also unable to cross verify the 
findings with the qualitative results.

In addition, the representativeness may also be influ-
enced by the possibility that workers who were positive 
minded towards the intervention, were more likely to fill 
in the questionnaires and participate in the interviews. 
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However, with the use of different perspectives from citi-
zen scientists and workers together with different data 
sources, including interviews, questionnaires and log-
books, we were able to cross verify results and reduce the 
risk of biased study findings and conclusions.

Another limitation is the difference in the type of infor-
mation to evaluate the Citizen Science process and the 
resulting interventions equivalent. For the evaluation of 
both interventions and the Citizen Science process, the 
aim was to collect the same type of information. How-
ever, due to a major reorganization and the covid-19 pan-
demic, this was not feasible within the terminal company 
resulting in too few questionnaire data. Thus, more infor-
mation was obtained from the construction company. As 
there was too little data available from the terminal com-
pany to compare the results side by side, the results have 
been combined and the striking differences between the 
two companies have been indicated when this was the case.

Finally, another limitation of the present study is the 
lack of documentation on the exact distribution of the 
number of blue-collar and white-collar workers who 
participated in the interviews and questionnaires. As 
this missing information hinders the method’s repro-
ducibility, we must conclude that this is a deficiency of 
our study. Nevertheless, because this study focuses only 
on the process and not on the effectiveness, we think 
that the impact on the results is acceptable and that the 
results give a useful impression of the citizen science 
approach for the implementation of a worksite health 
promotion program for blue collar workers.

Conclusions
The first study objective focused on the evaluation of the 
experienced Citizen Science approach. Overall, satisfac-
tion and involvement of the approach and interventions 
was positively experienced by the workers, especially at 
the beginning. Organizational and social cultural fac-
tors created hindering conditions for the Citizen Science 
approach and the implementation of the health promo-
tion interventions. Continuous information provision 
and engagement over time, better alignment with the 
workplace’s culture and favorable planning were consid-
ered to be important factors for facilitating involvement, 
reach and satisfaction of the workers in a Citizen sci-
ence approach to design and implement a WHPP. With 
regard to the second study objective about the worker’s 
experiences of the implemented WHPPs, involvement 
and interaction were particularly experienced in small 
grouped sessions and one-hour sessions were perceived 
as not functional. Workers indicated a need for structural 
repetition. The addressed improvements with regard to 
contextual and personal factors need be considered when 

designing and implementing WHPPs with Citizen Sci-
ence approach among blue-collar workers. Besides, more 
studies evaluating the process of WHPPs with Citizen 
Science approach among blue-collar workers could pro-
vide further insights into the implementation process and 
successfulness of the Citizen Science approach.

Abbreviations
WHPPs: Workplace Health Promotion Program; CS: Citizen Science; T1: Baseline 
measurement; T2: Follow-up measurement.

Acknowledgements
The authors acknowledge the two companies involved in this study, with 
special appreciation to the workers for their contributions.

Authors’ contributions
KIP, HFvdM, CTJH and AJvdB. were responsible for the conceptualization. 
MvdB, HFvdM and KIP were responsible for the data curation. KIP, HFvdM, CTJH 
and AJvdB were responsible for the funding acquisition. MvdB and LL were 
responsible for the methodology and project administration. HFvdM and 
KIP provided supervision and HFvdM, KIP, CTJH, AJvdB, MvdB and SvdF were 
responsible for review and input for editing. LL was responsible for writing the 
original draft. All authors read and approved the final manuscript.

Funding
This research was funded by the Netherlands Organization for Health Research 
and Development (ZonMw), grant number 531 001409. The funder was not 
involved in the determination of the study.

Availability of data and materials
The datasets generated during and/or analyzed during the current study are 
not publicly available due to privacy motives of the participants, but are avail-
able from the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
The Medical Ethical Committee of the VU University Center (Amsterdam, the 
Netherlands) concluded that approval of the study protocol was not required 
for conducting this study (reference number: 2018.138). Informed consent 
was obtained from all respondents involved in the study. All methods were 
performed in accordance with the Declaration of Helsinki.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1 Department of Public and Occupational Health, Amsterdam Public Health 
Research Institute, Amsterdam UMC, Vrije Universiteit Amsterdam, 1007, MB, 
Amsterdam, The Netherlands. 2 Department of Public and Occupational Health, 
Amsterdam Public Health Research Institute, Coronel Institute of Occupational 
Health, Netherlands Center for Occupational Diseases, Amsterdam UMC loca-
tion AMC, University of Amsterdam, 1100, DD, Amsterdam, The Netherlands. 
3 Centre for Nutrition, Prevention and Health Services, National Institute for Pub-
lic Health and the Environment, 3721, MA, Bilthoven, The Netherlands. 

Received: 19 January 2022   Accepted: 20 June 2022

References
	1.	 Schreuder K, Roelen C, Koopmans P, Groothoff J. Job demands and health 

complaints in white and blue collar workers. Work. 2008;31:425–32.



Page 15 of 15Lelie et al. BMC Public Health         (2022) 22:1610 	

	2.	 Alavinia SM, Van Den Berg TI, Van Duivenbooden C, Elders LA, Burdorf 
A. Impact of work-related factors, lifestyle, and work ability on sickness 
absence among Dutch construction workers. Scand J Work Health. 
2009;35:325–33.

	3.	 Heikkilä K, Fransson EI, Nyberg ST, Zins M, Westerlund H, Westerholm P, 
et al. Job strain and health-related lifestyle: findings from an individual-
participant meta-analysis of 118 000 working adults. Am J Public Health. 
2013;103:2090–7.

	4.	 Andersen LL, Fallentin N, Thorsen SV, Holtermann A. Physical workload 
and risk of long-term sickness absence in the general working popula-
tion and among blue-collar workers: prospective cohort study with 
register follow-up. Occup Environ Med. 2016;73:246–53.

	5.	 Dieker AC, IJzelenberg W, Proper KI, Burdorf A, Ket JC, van der Beek AJ, 
Hulsegge G. The contribution of work and lifestyle factors to socioeco-
nomic inequalities in self-rated health-a systematic review. Scand J Work 
Health. 2019;45:114–25.

	6.	 Coenen P, Huysmans MA, Holtermann A, Krause N, van Mechelen W, Straker 
LM, et al. Do highly physically active workers die early? A systematic review 
with meta-analysis of data from 193 696 participants. Br J Sports Med. 2018.

	7.	 Loeppke R, Taitel M, Haufle V, Parry T, Kessler RC, Jinnett K. Health and pro-
ductivity as a business strategy: A multiemployer study. J Occup Environ 
Med. 2009;51:411–28. https://​doi.​org/​10.​1097/​JOM.​0b013​e3181​a39180.

	8.	 Nagata T, Mori K, Ohtani M, Nagata M, Kajiki S, Fujino Y, et al. Total 
health-related costs due to absenteeism, Presenteeism, and medical and 
pharmaceutical expenses in Japanese employers. J Occup Environ Med. 
2018;60:e273–80. https://​doi.​org/​10.​1097/​JOM.​00000​00000​001291.

	9.	 Sorensen G, Landsbergis P, Hammer L, Amick BC 3rd, Linnan L, Yancey A, 
et al. Workshop Working Group on Worksite Chronic Disease Prevention. 
Preventing chronic disease in the workplace: a workshop report and rec-
ommendations. Am J Public Health. 2011;101 Suppl 1(Suppl 1):S196–207. 
https://​doi.​org/​10.​2105/​AJPH.​2010.​300075.

	10.	 Hymel PA, Loeppke RR, Baase CM, Burton WN, Hartenbaum NP, Hudson 
TW, McLellan RK, Mueller KL, Roberts MA, Yarborough CM, Konicki DL, Lar-
son PW. Workplace health protection and promotion: a new pathway for 
a healthier--and safer--workforce. J Occup Environ Med. 2011;53(6):695–
702. https://​doi.​org/​10.​1097/​JOM.​0b013​e3182​2005d0.

	11.	 Sorensen G, Emmons K, Hunt MK, Johnston D. Implications of the results 
of community intervention trials. Annu Rev Public Health. 1998;19:379–
416. https://​doi.​org/​10.​1146/​annur​ev.​publh​ealth.​19.1.​379.

	12.	 Soler RE, Leeks KD, Razi S, Hopkins DP, Griffith M, Aten A, et al. Task Force 
on Community Preventive Services. A systematic review of selected inter-
ventions for worksite health promotion. The assessment of health risks 
with feedback. Am J Prev Med. 2010;38(2 Suppl):S237–62. https://​doi.​org/​
10.​1016/j.​amepre.​2009.​10.​030.

	13.	 Goetzel RZ, Henke RM, Tabrizi M, Pelletier KR, Loeppke R, Ballard DW, et al. Do 
workplace health promotion (wellness) programs work? J Occup Environ 
Med. 2014;56(9):927–34. https://​doi.​org/​10.​1097/​JOM.​00000​00000​000276.

	14.	 Mattke S, Liu H, Caloyeras JP, Huang CY, Van Busum KR, Khodyakov D, 
Shier V. Workplace wellness programs study. Santa Monica, CA: RAND 
Corporation, RR-254-DOL; 2013. http://​www.​rand.​org/​pubs/​resea​rch_​
repor​ts/​RR254.​html. Accessed 20 July 2021.

	15.	 van der Put AC, van der Lippe T. Work environment and worksite 
health promotion in nine European countries. J Occup Environ Med. 
2020;62(4):272–8. https://​doi.​org/​10.​1097/​JOM.​00000​00000​001803.

	16.	 Stiehl E, Shivaprakash N, Thatcher E, Ornelas IJ, Kneipp S, Baron SL, et al. 
Worksite health promotion for low-wage workers: A scoping literature 
review. Am J Health Promot. 2018;32:359–73.

	17.	 White M, Adams J, Heywood P. How and why do interventions that 
increase health overall widen inequalities within populations. Soc Inequal 
Public Health. 2009;65:82.

	18.	 Magnée T, Burdorf A, Brug J, Kremers SP, Oenema A, van Assema P, et al. 
Equity-specific effects of 26 Dutch obesity-related lifestyle interventions. 
Am J Prev Med. 2013;44:e61–70.

	19.	 Berkman ND, Sheridan SL, Donahue KE, Halpern DJ, Viera A, Crotty K, 
et al. Health literacy interventions and outcomes: an updated systematic 
review. Evid Rep Technol Assess. 2011;199:1–941.

	20.	 Ivd H, Rademakers J, Schipper M, Droomers M, Sørensen K, Uiters E. 
Health literacy of Dutch adults: A cross sectional survey. BMC Public 
Health. 2013;13:179.

	21.	 Stuber JM, Middel CN, Mackenbach JD, Beulens JW, Lakerveld J. Suc-
cessfully recruiting adults with a low socioeconomic position into 

community-based lifestyle programs: A qualitative study on expert 
opinions. Int J Environ Res Public Health. 2020;17:2764.

	22.	 van de Ven D, Robroek SJ, Burdorf A. Are workplace health promotion 
programmes effective for all socioeconomic groups? A systematic review. 
Occup Environ Med. 2020.

	23.	 Consortium S. Green Paper on Citizen Science: Towards a better Society of 
Empowered Citizens and Enhanced Research: Brussels: European Commis-
sion; 2014. Available online: https://​ec.​europa.​eu/​digit​al-​single-​market/​en/ 
news/green-paper-citizen-science-europe-towards-society-empowered-
citizens-and-enhanced-research (accessed on august 16th 2020)

	24.	 Hinckson E, Schneider M, Winter SJ, Stone E, Puhan M, Stathi A, et al. 
Citizen science applied to building healthier community environments: 
advancing the field through shared construct and measurement devel-
opment. Int J Behav Nutr Phys Act. 2017;14:133.

	25.	 Louv R, Dickinson JL, Bonney R. Citizen science: public participation in 
environmental research. Ithaca: Cornell University Press. The art and sci-
ence of multi-scale citizen science support (humboldt.edu); 2012.

	26.	 Wiggins A, Wilbanks J. The rise of citizen science in health and biomedical 
research. Am J Bioeth. 2019;19:3–14.

	27.	 Den Broeder L, Lemmens L, Uysal S, Kauw K, Weekenborg J, Schönen-
berger M, et al. Public health citizen science; perceived impacts on citizen 
scientists: A case study in a low-income neighbourhood in the Nether-
lands. Citiz Sci Theory Pract. 2017;2:7.

	28.	 van den Berge M, Hulsegge G, van der Molen HF, Proper KI, Pasman HRW, 
den Broeder L, et al. Adapting citizen science to improve health in an occu-
pational setting: preliminary results of a qualitative study. Int J Environ Res 
Public Health. 2020;17(14):4917. https://​doi.​org/​10.​3390/​ijerp​h1714​4917.

	29.	 Nielsen K, Randall R. Opening the black box: presenting a model for 
evaluating organizational-level interventions. Eur J Work Org Psych. 
2013;22(5):601–17. https://​doi.​org/​10.​1080/​13594​32X.​2012.​690556.

	30.	 Campbell N, Gaston A, Gray C, Rush E, Maddison R, Prapavessis H. The 
short QUestionnaire to ASsess health-enhancing (SQUASH) physical 
activity in adolescents: A validation using doubly labeled water. J Phys 
Act Health. 2016;13:154–8.

	31.	 Van den Brink C, Ocké M, Houben A, Van Nierop P, Droomers M. Validering 
van standaardvraagstelling voeding voor Lokale en Nationale Monitor 
Volksgezondheid. 2005. Available online: https://www.rivm.nl/publica-
ties/validering-van-standaardvraagstelling-voeding-voor-lokale-en-
nationale-monitor (accessed on March 2022).

	32.	 Kuckartz U. Qualitative text analysis: A guide to methods, practice and 
using software. Los Angeles: SAGE; 2014.

	33.	 Green J, Thorogood N. Qualitative methods for health research. Sage 
Publications. London: Sage Publications; 2013.

	34.	 Fordjour A, Albert G, C, Kwarteng L. Factors associated with effective 
implementation of psychological health interventions in the construc-
tion industry. J Civil Eng R Tech. 2020;2(1-17). https://​doi.​org/​10.​47363/​
JCERT/​2020(2)​105.

	35.	 Williams B, Perillo S, Brown T. What are the factors of organisational culture in 
health care settings that act as barriers to the implementation of evidence-
based practice? A scoping review, Nurse Education Today. 2015;35:e34–41.

	36.	 Briner RB, Rousseau DM. Evidence-based I-O psychology: not there yet. 
Indust Org Psych: Perspectives on Science and Practice. 2011;4(1):3–22. 
https://​doi.​org/​10.​1111/j.​1754-​9434.​2010.​01287.x.

	37.	 Lingard H, Turner M. Improving the health of male, blue collar con-
struction workers: A social ecological perspective. Constr Manag Econ. 
2015;33:18–34.

	38.	 Kolmet M, Marino R, Plummer D. Anglo-Australian male blue-collar work-
ers discuss gender and health issues. Int J Mens Health. 2006;5:81–92.

	39.	 Robert Wood Johnson Foundation. RWJF’s model for advancing a culture 
of health. Available at: http://​www.​rwjf.​org/​en/​blogs/​cultu​re-​of-​health/​
2013/​05/​about​cultu​reofh​ea.​html. Accessed 2 Nov 2021.

	40.	 von Thiele SU, Lundmark R, Hasson H. The dynamic integrated evaluation 
model (DIEM): achieving sustainability in organizational intervention 
through a participatory evaluation approach. Stress and health: journal of 
the International Society for the Investigation of Stress. 2016;32(4):285–
93. https://​doi.​org/​10.​1002/​smi.​2701.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.1097/JOM.0b013e3181a39180
https://doi.org/10.1097/JOM.0000000000001291
https://doi.org/10.2105/AJPH.2010.300075
https://doi.org/10.1097/JOM.0b013e31822005d0
https://doi.org/10.1146/annurev.publhealth.19.1.379
https://doi.org/10.1016/j.amepre.2009.10.030
https://doi.org/10.1016/j.amepre.2009.10.030
https://doi.org/10.1097/JOM.0000000000000276
https://www.rand.org/pubs/research_reports/RR254.html
https://www.rand.org/pubs/research_reports/RR254.html
https://doi.org/10.1097/JOM.0000000000001803
https://ec.europa.eu/digital-single-market/en/
https://doi.org/10.3390/ijerph17144917
https://doi.org/10.1080/1359432X.2012.690556
https://doi.org/10.47363/JCERT/2020(2)105
https://doi.org/10.47363/JCERT/2020(2)105
https://doi.org/10.1111/j.1754-9434.2010.01287.x
https://www.rwjf.org/en/blogs/culture-of-health/2013/05/aboutcultureofhea.html
https://www.rwjf.org/en/blogs/culture-of-health/2013/05/aboutcultureofhea.html
https://doi.org/10.1002/smi.2701

	The process evaluation of a citizen science approach to design and implement workplace health promotion programs
	Abstract 
	Background: 
	Methods: 
	Results: 
	Discussion: 
	Conclusions: 

	Background
	Methods
	Study design and population
	Citizen science approach
	Resulting WHPPs: implemented intervention in the construction company and the terminal company
	Data collection
	Process measure and evaluation components
	Data analysis

	Results
	Evaluation citizen science approach
	Intervention design and implementation
	Context

	Evaluation resulting WHPPs
	Intervention design and implementation
	Context
	Mental models


	Discussion
	Conclusions
	Acknowledgements
	References


