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Abstract 

Background Development of a safe and effective vaccine is not enough to mitigate the 
ongoing COVID-19 pandemic. The public must also be willing to vaccinate. To overcome 
the multifaced problem of vaccine hesitancy and achieve adequate vaccine coverage 
requires well-structured and targeted vaccine interventions. It is important to gain insight 
into the design process used to set up COVID-19 vaccination interventions to help answer 
the question of how to successfully develop interventions to increase vaccination 
participation. This study identified the vaccination interventions executed in the 
Netherlands and investigated the theoretical framework and design process used to plan 
these interventions. 

Methods A mixed-methods study comprising of two phases was performed in the 
Netherlands. Phase 1 involved a document analysis of 27 documents provided by the 
Ministry of Health, Welfare, and Sport and RIVM to develop a matrix of executed COVID-
19 vaccination interventions. Phase 2 entailed qualitative, semi-structured interviews 
with 8 identified experts that have experience implementing, devising, and/or 
inventorying the national and local COVID-19 vaccine interventions. Purposive sampling 
was used to represent the various regions of the country. The interviews verified the 
interventions in the matrix and added insight into how and why these interventions were 
set up. 

Results Findings illustrated a lack of information and evidence of a theoretical framework 
used during the pre-planning of vaccination interventions in the Netherlands. The Theory 
of Change (ToC) approach is a powerful tool that can help successfully design 
interventions to improve vaccination uptake.  

Conclusion This research adds to the growing recognition of the vital role a systematic 
design theory such as the Theory of Change (ToC) plays in significantly increasing the 
positive effects of vaccine interventions. Reporting on the ToC on the executed and future 
vaccine interventions will be the subject of future work.  
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Introduction  

  

The ongoing COVID-19 pandemic is a massive global health crisis posing a tremendous 

burden on health systems globally. Since the virus outbreak in December 2019, effort has 

been directed into developing a vaccine. The production of a vaccine and instituting a 

well-functioning national vaccination program is the most viable and effective strategy to 

mitigate the pandemic (Pascal-Iglesias et al., 2021; Khalifa et al., 2020). In the 

Netherlands, several COVID-19 vaccine variants were approved in December 2020, and 

administration began in January 2021. As of August 2022, 82.2% of the Dutch population 

has had the primary series of COVID-19 shots, meaning either two shots of the Moderna 

or Pfizer vaccine or one from Janssen (Rijksoverheid, 2021). However, only 63.9% of these 

individuals over 18 have had the primary series plus the booster shot (Rijksoverheid, 

2021). The latter figure creates a vulnerability for the Dutch population as vaccine uptake 

needs to be between approximately 67% and 80% to reduce the spread of the disease 

and achieve herd immunity (Randolph & Barreiro, 2020). Developing a safe and effective 

vaccine is a significant first step. However, the public needs to be willing to get vaccinated 

to adequately protect us from the virus and achieve the herd immunity threshold. 

Increasing vaccine participation to achieve this percentage will require developing and 

implementing well-structured and targeted vaccine interventions. The first step is 

identifying vaccine-hesitant populations and understanding the barriers they face. 

Vaccine hesitancy, defined as the “refusal, delay, or acceptance with doubts about 

vaccine usefulness and safety,” is a significant obstacle to achieving widespread COVID-

19 immunization (Peretti-Watel et al., 2020). Studies in the U.S., Australia, Italy, and 

England suggest high rates of COVID-19 vaccine hesitancy (Burke et al., 2021; Khalifa et 

al., 2020; Latkin, 2021). However, the population groups experiencing hesitancy in these 

countries vary geographically and by social characteristics such as age, gender, ethnicity, 

and education level (Burke et al., 2020). Those that are young have a lower education 

level and/or a low income, belong to an ethnic minority group, as well as females are 

Problem	Statement
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identified to be the most hesitant to get the COVID-19 vaccine (Robertson et al., 2021; 

Nehal et al., 2021; Knight et al., 2021).  

Vaccine hesitancy is a complex and context-specific problem influenced by physical, 

emotional, social, and environmental determinants and barriers. Barriers relating to 

knowledge and beliefs range from the development speed of the vaccine to uncertainties 

regarding its effectiveness, side effects, and safety (Burke et al., 2021; Sanders et al., 

2021; Valckx et al., 2020). Physical and environmental barriers include vaccine shortages, 

inaccessible vaccination sites, and the inability to take time off work (Mouter et al., 2022). 

Herd immunity will be unachievable unless these factors are minimized using effective 

vaccine interventions. However, political pressure and time constraints to implement 

these interventions have limited their effectiveness. Because of the urgency of the 

current pandemic, several interventions took place at the same time, further challenging 

public health interventions to implement a vaccine hesitancy reduction strategy 

effectively. 

The Municipal Health Services (GGD) and its partner organizations in the Netherlands 

have started researching the intervention strategies that have already been implemented 

to increase COVID-19 vaccination uptake in groups with low vaccination coverage. 

However, no complete list of vaccinations executed in the Netherlands currently exists. 

Even less knowledge is available on the effectiveness of these interventions and the 

systematic process needed to develop them successfully. This study will not focus on 

evaluating the effectiveness of the interventions but instead take the first step in 

understanding the proper process to design them to be successful.  

This study will answer how to successfully develop an intervention to increase 

vaccination uptake among specific groups in society with low vaccination coverage. All 

executed interventions in the Netherlands will first be identified and examined to 

understand how they were designed. Acquiring this knowledge will help experts working 

for organizations that execute vaccination activities to better design interventions that 

effectively address behavior change and increase vaccination participation. This will also 
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allow policymakers to develop efficient and effective vaccination programs extending 

beyond the current COVID-19 pandemic.  

  

Extensive literature exists on the behavioral determinants and barriers of individuals 

that are hesitant to vaccinate (Li et al., 2021; Vallis et al., 2022). Combining this research 

with the already published literature concerning effective vaccine interventions is 

essential. This can help identify the best practical next step for increasing motivation and 

behaviors of receiving vaccinations, especially among the most vulnerable populations. 

However, few existing interventions have been explicitly designed to address vaccine 

hesitancy, and even fewer studies have evaluated the effectiveness of such interventions 

to improve behavior (Li et al., 2021; Vallis et al., 2022). Existing interventions include 

communication campaigns, incentivization, and reminders (Latkin et al., 2021; Knight et 

al., 2021). Instead, current research is mainly presented as recommendations and factors 

to keep in mind when practically executing interventions. These recommendations are 

mainly based on two types of research: research on COVID-19 vaccination-related 

information needs of different people and research in the field of behavior change. 

 Research shows that interventions guided by behavior change theories based on 

evidence-based ideologies are more effective than those without a theoretical framework 

(Kok et al., 2016). Existing research on vaccine hesitancy shows behavior change theory 

being more often used to identify the behavioral determinants than to design evaluate 

interventions (Hossain et al., 2021; Vallis et al., 2022). Li et al. (2021) found that using 

theory instead of the intuition and experience of researchers can increase the 

understanding of behavioral processes, permit systematic design of evidence-based 

interventions, and ultimately put behavioral science into practice. Theory-based 

interventions allow more than just investigation of vaccine hesitancy factors but rather 

also gives researchers the opportunity to understand the process of successfully designing 

interventions to address it (Li et al., 2021). This research can help develop effective public 

Existing	Research
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health strategies to promote participation of the COVID-19 vaccination and vaccinations 

for future pandemics.  

 

Public health interventions are inherently complex, encompassing multiple 

components at various levels of implementation (Breuer et al., 2016). Using a theoretical 

framework to inform and evaluate the interventions is a critical component of designing 

these complex interventions properly. One such framework is the Theory of Change (ToC). 

Originating from the works of Weiss et al. (1995), the ToC approach is a method that 

explains how an intervention is supposed to work, why it will work, whom it will benefit 

from, and the conditions required for success (Reinholz & Andrews, 2020). Often used to 

plan social change, it essentially provides a comprehensive illustration of how and why 

the desired change is expected to happen in a particular context (Breuer et al., 2016). The 

ToC is usually developed using a backward mapping approach which starts with the long-

term outcome and then maps the required process of change and the logical sequence of 

intermediated outcomes necessary to achieve the desired result (Church & Rogers, 2011). 

During this process of thinking, beliefs and assumptions about what needs to be in place 

for the ToC to occur are made explicitly clear, as well as the contextual factors which 

influence it (Breuer et al., 2016; Jones & Rosenberg, 2018).  

The Theory of Change (ToC) approach is widespread in public health literature. Its 

usage is especially prevalent by international development agencies, such as the 

Department for International Development in the U.K. (DFID), to plan their public health 

or social change interventions and provide the basis for the strategic plan of their 

programs (Vogel, 2012). In this context, ToC gives more specificity to the behavior change 

process guiding the work and assesses progress towards the outcomes they aim to 

deliver. This improves overall evaluation plans and gives agencies a more appropriate 

mechanism to judge the validity of the approach (Breuer et al., 2016). ToC can be similarly 

applied to drive COVID-19 vaccine acceptance. 

	Theoretical Framework
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The Theory of Change (ToC) is generalizable to broad and specific public health needs. 

In the case of vaccine interventions, a ToC can be created for the national COVID-19 

immunization program to guide its planning, implementation, and evaluation to reach all 

Dutch nationals with immunization services. The method can also be applied to describe 

the design of individual vaccine interventions targeting specific target groups at the 

municipal or community level. For example, Stadnick et al. (2022) used the ToC approach 

to develop two National Institutes of Health-funded implementation science projects 

aimed at promoting equitable access to COVID-19 vaccination for underserved 

communities. Using the ToC approach helped the intervention identify the necessary 

conditions, actions, and measures that were needed to vaccinate immigrants, refugees, 

Latinos, and people of color communities. While engaging with stakeholders in 

developing the ToC across both projects was resource-intensive, the study demonstrated 

the viability and usefulness of the ToC process in engaging diverse communities to 

address unique aspects of vaccine interventions not previously identified (Stadnick et al., 

2022). 

Research Questions  

The present study looks at the design process used to set up COVID-19 vaccination 

interventions in the Netherlands to help understand what interventions may or may not 

be promising to use in the current and future pandemics. The following research question 

is proposed: “What is the process of successfully developing a COVID-19 intervention to 

achieve high vaccination coverage?” with the following three sub-questions: 1) Which 

interventions are used in the Netherlands to increase vaccination uptake? 2) How have 

public health professionals designed these interventions? 3) How do these design 

processes compare to the Theory of Change (ToC) approach?  
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Research Methods 

  

A mixed-methods study was performed in the Netherlands following two phases; the 

first was developing a matrix of executed COVID-19 vaccination interventions followed by 

in-depth expert interviews. The matrix was developed from February to April 2022, while 

the interviews were conducted in May and June 2022. The study is part of a more 

extensive study on differences in vaccination participation undertaken by Utrecht 

University’s Department of Interdisciplinary Social Science: Public Health, in close 

collaboration with GGD GHOR NL, the RIVM Behavioral Unit, and UMC Utrecht – Julius 

Center.  

Developing a systematic overview of vaccination interventions executed in the 

Netherlands required mapping out various activities that were put in place to increase 

vaccination participation in the sub-populations with low vaccination coverage. The focus 

was to identify which vaccination initiatives exist in the Netherlands to decrease 

vaccination hesitancy, for which target groups, and which outcomes they have had.  

Phase two of this study involved synthesizing evidence from identified experts with 

experience implementing, devising, and/or inventorying the national and local 

interventions executed in the Netherlands. This entailed qualitative, in-depth interviews 

with key figures from various municipalities. In particular, the interviews intended to gain 

a greater understanding of the factors and target groups that the interventions appealed 

to, the success of the interventions and the design and development of COVID-19 

vaccination interventions. The expert interviews also aimed to validate the prepared 

matrix of interventions in the Netherlands developed in phase one.  

  

Study	Design
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Procedure & Materials  

A document analysis was performed to develop an overview of all national 

interventions that were executed in the Netherlands to increase the COVID-19 

vaccination rate. A total of 27 documents on vaccine interventions provided by the 

Ministry of Health, Welfare, and Sport and RIVM were primarily used1. Two authors 

searched through these documents to develop a comprehensive list of interventions 

executed in the Netherlands between January 2021 and March 2022. The RIVM CGU 

verified the list of documents used.   

For each intervention, who and what factor was target, when it took place, which 

organization implemented it, what it entailed, and its success or effectiveness were 

extracted. All data extracted was entered into a spreadsheet in Microsoft Excel (refer to 

Appendix C or attached Excel spreadsheet). The list of extracted interventions was 

reviewed and categorized based on the target group and factor that the intervention 

targeted by both authors separately. These categorizations were compared and 

discrepancies of approximately 10 interventions were resolved through discussion.  

Analysis 

A systematic narrative synthesis was conducted to summarize the findings of the 

interventions extracted from the included sources. The two authors analyzed the data 

focusing on the target group and factors of each targeted intervention. Results were 

compared, and the differences between less than five were resolved by discussion until 

an agreement was reached. Deductive coding was then used to categorize the executed 

interventions by the most important determinant and barrier that the intervention aimed 

to address. The nine final categories the researchers used in the matrix were based on 

the street interviews conducted as part of the overarching extensive study.  

                   
               

  

Phase	1:	Matrix	of	COVID-19	vaccination	interventions	in	the	Netherlands

1A#er an initial literature search produced scarce results, it was decided that a document analysis would likely be 
more effective in producing a comprehensive overview of existing interventions necessary to answer the first 
research question.
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Existing literature was used to code and categorize the street interviews. These include 

target-specific audience information, removal of practical barriers, general information, 

awareness of social norm, personal invitation, personal risk estimation, engaging in 

personal conversation, providing a reward, and providing information in native language. 

Refer to Matrix of COVID-19 Interventions in Appendix C or in the attached Excel 

spreadsheet for further clarity.  

    

Procedure 

A total of eight (8) interviews were conducted with people working at the 

implementing organizations responsible for the vaccination strategy in the Netherlands. 

Included organizations were: GGD Zuid-Limburg, GGD Gelderland-Midden’s Health and 

Safety Department, GGD Noord and Oost-Gelderland, GGD Utrecht, GGD Zuid-Holland 

Zuid’s Health and Youth Department, LCCB-platform of GGD GHOR, and the Ministry of 

Health, Welfare, and Sport. Each interview lasted 60 minutes and was conducted in Dutch 

via Microsoft Teams. The interviews were recorded after receiving verbal permission from 

the participant. 

Study Sample 

In the Netherlands, efforts to encourage vaccination participation are primarily 

coordinated by the Municipal Health Services (GGD). In general, the GGD in each region 

oversees vaccination sites and works with partner organizations to implement different 

types of intervention strategies to increase COVID-19 vaccination uptake. On the other 

hand, most of the research and public communication on the COVID-19 vaccination are 

coordinated by the Ministry of Health, Welfare, and Sport and the National Institute of 

Public Health and the Environment (RIVM). Because of their shared responsibility for the 

vaccination strategy, individuals working at these organizations were targeted to 

participate in the expert interviews.  

Phase	2:	Expert	interviews
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Fourteen individuals working at the national or regional organizations in rural and 

urban areas regions with specific characteristics such as the Dutch Bible Belt were 

contacted for the interviews via e-mail. Purposive sampling was applied to represent the 

various regions of the country. After receiving confirmation from participating, the 

interviewer scheduled an online interview and provided the matrix of COVID-19 

vaccination interventions in the Netherlands conducted in phase one. Participants were 

asked to review the matrix prior to the interview.  

Materials  

A semi-structured interview guide was used as the primary data collection instrument 

(see Interview Guide in Appendix D). This instrument is best suited to answer the research 

questions of this study, as in-depth interviews are ideal for collecting data on a person’s 

experiences (Mack et al., 2005). The topics for discussion consisted of open-ended 

questions seeking insight into the implementation, development process, and success of 

the interventions. Refer to the Topic List in Appendix A. 

Analysis 

All eight interviews were transcribed verbatim in the original language of Dutch and 

then translated into English. Early interpretations and short summaries of the interview 

data were kept while transcribing. The transcripts were then examined and synthesized 

using a thematic analysis approach (Braun and Clarke, 2006). This method focuses on 

identifying themes in the qualitative data based on their relation and potential for 

explanation to the specified research question as opposed to the frequency across the 

data (Braun and Clarke, 2006). The interview data was coded and grouped into categories 

and overarching themes using main topics of discussion as demonstrated in the interview 

guide (see Topic List in Appendix A). These include work function, developing 

interventions, implementing interventions, success of interventions, and the matrix of 

executed interventions. Refer to the Coding Tree in Appendix B. 
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Data analysis was supported using N-Vivo 12 quality analysis software. This program 

assisted the researcher in coding textual data, manipulating and searching for 

combinations of coding or words in the text, and categorizing and identifying the most 

frequently reported themes. Thus, this software helped to manage the qualitative data of 

the transcribed interviews and identify themes and was complementary to the thematic 

analysis approach of this study.  

  

The study adhered to the ethical principles outlined in the Law for Researching 

involving Human Subjects (WMO). Ethics approval (22-309) for the qualitative study was 

obtained from the Faculty Ethics Assessment Committee (FETC) of Utrecht University.  

Participation was completely voluntary, and informed consent was required from all 

participants. Permission to record the interview was obtained and recorded at the start 

of each interview. Any personal details were removed from the interview transcript data 

to assure anonymity. Interview data was accessed through a secure connection and 

stored on the Utrecht Universities OneDrive. Data is only accessible by the researchers 

and will be securely stored for ten years, after which it will be deleted.  

 

 

 

 

  

Ethical	Considerations
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Results 

     

The implemented interventions identified through the document analysis of phase 

one were categorized according to the primary determinant or barrier the intervention 

addressed. The categorization identified two main factors: increasing the dissemination 

of information (50%) and removing the physical barriers (23.4%). The dissemination of 

information included the following sub-categories: spreading general information, 

providing target group-specific information, informing about personal risk, and 

distributing information in foreign languages. Examples of other categories included 

sending personal invitations, setting up personal conversations, providing rewards for 

vaccinating, and creating awareness of social norms. The complete list of 94 identified 

interventions can be found in Appendix C or in the attached Excel spreadsheet2. 

Most of the experts interviewed agreed on the categorization of the matrix, noting 

that providing target group-specific information and removing practical barriers were the 

main interventions their organizations worked on. There was also consensus that the 

matrix seemed complete but noted that it is nearly impossible to create a complete list of 

all interventions in the Netherlands. One participant emphasized that this would require 

all 25 GGDs to be individually interviewed and taken through the matrix. One participant 

recommended redoing the list, given that the current version was generated at the height 

of the pandemic, and GGDs have now had more time to publish their interventions.  

    

It became clear that implementation organizations first focused on the mass 

vaccination of individuals that came to the vaccination sites on their own accord before 

switching to a more focused approach of targeting specific populations. Both existing and 

available data about the population in their region and the available data from the central  

 
          

Matrix	of	executed	interventions	in	the	Netherlands

2The matrix was developed using the native language of Dutch.

Target	groups	and	barriers	faced
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government on vaccination coverage guided their approach on which target groups to 

focus on. Overall, the expert responses overlap with the literature and government 

reports on which groups to target, such as the elderly or those less mobile, individuals 

with migration backgrounds, pregnant women, young people, and those with low 

education. However, small distinctions of the importance of which groups to target were 

made according to the number of individuals of that target group residing in the specific 

GGD region. For instance, the Limburg region mentioned a greater focus on asylum 

seekers in the Limburg region, while the Bible Belt, specifically in Gelderland, placed more 

emphasis on addressing religious people.  

 

As mentioned, providing information and removing physical barriers were found by 

both the matrix and experts interviewed as the primary goals of the interventions. The 

comprehensive information provided trustworthy medical knowledge, including the 

vaccine's safety, its side effects, the type of vaccine, and the overall benefit one could 

receive from getting vaccinated. Practical information about when and where to get their 

vaccination was also included. The information given to the public was consistent, but 

interviewees needed to adapt the method used to give that information to the specific 

group targeted.  

The two experts not working for a GGD discussed their collaboration with local 

organizations. These partnerships helped their organizations gain more insight into the 

target group. This allowed them to make the necessary adaptions to the dispensed 

information to better match that group's needs. For example, the VWS experts reported 

working with the Turkish community to translate documents into their mother tongue 

and provide an open space for community members to discuss their concerns and 

questions. However, these experts noted that they “really just rowed with the oars we 

had,” meaning that they only worked with partnerships that had already been established 

prior to the pandemic as “there was just really no time” to reach out to other, potentially 

better partnerships.  

Implemented	interventions
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All experts removed the physical barriers their constituents faced by bringing the 

vaccination locations closer to the most vulnerable groups of people in their region. 

Vaccination buses were cited as the most frequently used intervention. Only one GGD 

reported not using these buses in their region due to the prevalence of violence in the 

target neighborhoods and how that caused security concerns for the people providing the 

vaccines. Instead, this region opted to hire cars for their vaccinators to directly go and 

vaccinate those unable to come to the vaccination sites. Other popular interventions 

utilized were pop-up locations or dispensing mobile vaccination teams to individual 

neighborhoods or even specific households.  

  

Discussions about the process of how interventions were designed and implemented 

varied substantially. More specifically, the design process varied depending on the 

background, years of experience, and the subsequent role of the interviewed expert. For 

example, one expert with corporate executive experience had never worked in the health 

sector or on any health campaign before and therefore went on several site visits to 

observe the groundwork and gather information about the interventions being 

implemented. Another expert working at the GGD down south utilized his previous 

occupation as an epidemiologist to inform the design and implementation of 

interventions in his region. Development of interventions also differed depending on 

whether external organizations or outside specialists were used. Most experts from the 

GGDs reported not receiving help from people outside of their organization. At the same 

time, a few collaborated with behavior change specialists, communication advisors, the 

central government, or documentary creators. An exception was the expert previously 

working as a businessman. He found it essential to connect and troubleshoot with two 

neighboring GGDs to help build interventions and resolve any issues they were facing.  

Despite these differences, all participants went through a thorough consideration of 

which target groups to reach and how to reach them. These target groups were often 

mentioned to be the same vulnerable populations needing specialized intervention for 

Developing	interventions
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other medical and social needs in their regions. It was also clear that less thought and 

consideration was given to a specified strategy or design process and the goals that these 

actions needed to have, especially by the eight participants working at the various GGDs. 

One participant mentioned the lack of a systematic approach to preplanning was because 

“[the need for vaccine interventions] came about under great pressure and most GGD 

regions did not have time to enter into a quiet design process.” Participants often stated 

they “just [tried] something out” and that interventions were “quite ad hoc and 

[developed] very fast.” Interventions were “just born out of necessity,” and an “awful lot 

of trial and error” was used. A participant explained that developing vaccine interventions 

came from a “combination of experience that we already had and our ideas on how to 

approach a target audience. Nevertheless, for interventions that we did not have any 

experience with, for example setting up the information booths, it gains the experience by 

standing there and seeing what happens.” This was the first large pandemic that the 

world, and consequently, the country of the Netherlands, had experienced. Participants 

acted as quickly and efficiently as they could but with limited expertise in designing and 

executing large-scale vaccine interventions. 

Contrary to the eight participants working at the GGD’s, the remaining two who work 

for or directly with the Ministry of Health explained most of their interventions had been 

verified by a communication specialist, a behavior change specialist of the Netherlands 

National Institute of Public Health and the Environment (RIVM), and by politicians. Some 

advice was noted to be contradictory, but overall, the verification process these 

participants used resulted in making more informed choices and utilizing an intervention 

strategy that was more systematic than those used by experts at the GGDs. These two 

experts used their already established connections to share a greater dialogue with the 

target populations during the design phase than the GGDs. They found that needs of the 

target group could only be satisfied if the target group was involved in the development 

of the intervention. For example, one participant spoke about a documentary maker and 

behavior specialist working in collaboration with the target group to carefully map out 
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the circumstances of the target population, identify the languages they speak and specify 

their needs. This information was then used to create a digital intervention in the form of 

a video.  

   

The difficulty of measuring the success and effectiveness of the implemented 

interventions was stressed strongly by most of the participants. Success was heavily 

dependent on various factors, including the phase of the pandemic, the weather, usage 

of the Q.R. code, and the current vaccination requirements to travel. The lack of explicit 

predetermined definitions and goals set for each vaccination was also strongly highlighted 

by participants as one of the reasons why it was difficult to measure success. As one 

participant explains:  

“After all, what is successful? We also looked at effectiveness and effect measurements 

with the RIVM. [This was] quite tricky because there wasn't a lot of tracked measurements 

and there wasn't a prior determination of what success looked like or what effect it was 

supposed to have.”  
 

One participant explained that sometimes measuring success was “very practical”, 

going on to convey the story about how she investigated the success of an information 

stand with the team leader of the health promotion department at their GGD. As the 

participant explained, “How many people are coming? If you see an information stand 

where [only] one person comes four days in a row, you can indeed ask at some point if this 

intervention still worthwhile. However, then again, of course, that varies a lot.” 

Interestingly, some form of vaccination threshold was mentioned by only one participant. 

This participant stated that their GGD defined an intervention as successful if it reached 

more than 100 individuals and unsuccessful if it reached less than 30. However, in lieu of 

measuring the vaccination rate or the number of views the intervention received, success 

was often based on the experiences of field workers when they sensed an undeniable 

change because of the intervention. Participants noted that the interventions they found 

Success	of	interventions
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to be most successful were those that made it easier for the target group to get 

vaccinated and those that collaborated with partner organizations experienced in 

approaching the specific target group. Less successful interventions were those 

addressing social norms against vaccination, especially involving young people and those 

living along the Bible Belt. However, these were mere observations based on perception 

rather than hard evidence.  

  

Several participants recognized the importance of evaluating current and future 

vaccine interventions in a unified way. An evaluation process is required for assessment 

and policy purposes. “You can’t make a policy decision without having numbers to back 

up that decision”, as one participant put it. Many of the experts working at the GGDs 

expressed the pressure the RIVM and central government felt to show these figures or 

results and demonstrate the effectiveness of the interventions they implemented. 

However, one participant explained that “establishing [evaluation criteria] needs to be 

done in advance”, rather than after the fact. A participant from one of three GGDs located 

in the Gelderland region highlighted the existing progress in evaluating both now and 

future interventions by saying: 

“The three Gelderland GGDs have agreed to evaluate in an unambiguous way, so that 

we will use the same parameters and so on. We have also made contact nationwide. 

Look, if evaluations are going to be done now, let's start doing it as uniformly as possible 

by, for example, developing for that with each other. Our board has also said they think 

it is very important. We have also shared results with [our board] before and they also 

think that is very important in supporting us very much in that as well. [We want to] try 

to avoid that everyone is unnecessarily inventing their own wheel”. 

  

Evaluating	interventions
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Discussion 

This study summarizes the COVID-19 vaccine interventions implemented by the Dutch 

government and its partner organizations to improve vaccination uptake in the 

Netherlands. A total of 94 vaccine interventions were identified. Limited time and effort 

were found to be expended on adequately reporting on the identified interventions and 

the design process taken to execute them. Parallel to the document analysis, we 

interviewed the expert actually implementing the vaccine interventions in the 

Netherlands, focusing the interviews on a better understanding of how choices were 

made during the design phase and how the interventions were carried out. These 

interviews highlighted the scarcity of methods used in the design process and thereby the 

inability to evaluate whether an intervention was successful or not in increasing vaccine 

participation. Most interviewees acknowledged the importance of establishing evaluation 

criteria prior to implementation but revealed that public health professionals properly 

defined no measurement of success or evaluation criteria during the design phase.   

While developing safe and effective vaccines against COVID-19 is necessary, it is not 

sufficient to contain the COVID-19 virus unless we achieve high vaccine uptake. 

Implementation of vaccine interventions is a critical component for COVID-19 vaccines to 

achieve their full public health potential and increase vaccine coverage. The qualitative 

analyses of the study revealed that a proper design theory, such as the Theory of Change 

(ToC), was not utilized to develop the vaccine interventions implemented in the 

Netherlands. Instead, implementing organizations relied on trial and error, existing 

practical knowledge and their own intuition when designing and implementing vaccine 

interventions. While participants noted the importance of proper pre-planning, time 

constraints and capacity shortages prevented them from following proper protocol.  

The study anticipated that more of the 94 interventions identified would use ToC or 

another evidence-based design process during the implementation phase to assess 

progress towards the outcomes and modify implementations where necessary. The 

current findings shed light on this research gap between the COVID-19 vaccination 
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interventions conducted in the Netherlands and the process with which they were 

developed, executed, and evaluated.  

  

Using a systematic intervention design theory, such as the popular Theory of Change 

(ToC), is a crucial step that needs to be taken during the pre-planning phase when 

designing and implementing public health interventions. The urgency of the pandemic 

made it challenging to take this step, as vaccine interventions were implemented rapidly 

and simultaneously. However, the success of interventions to increase COVID-19 vaccine 

participation depends on taking this step. The case of the two previously mentioned 

National Institutes of Health-funded implementation science projects illustrates an 

effective usage of the ToC approach (see Figure 1) (Stadnick et al., 2021). This ToC does 

not evaluate a specific intervention but rather a more complex and integrated project, 

but the methodology and proper steps of a ToC are clearly labeled and therefore can be 

adapted to fit the Dutch context. This is especially true as the four identified themes are 

similar to the determinants and barriers identified as needing to be addressed by the 

vaccination program in the current study. It lists the necessary conditions required to 

eliminate the barriers, the actions needed to create these conditions, and the measures 

and indicators of the success of those actions. The proper design process of individual 

vaccine interventions should follow a similar ToC methodology. For instance, in the case 

of the vaccination buses, one of the necessary conditions would be having a safe and 

available as well as effective location to locate the bus. The actions needed to create this 

condition would entail reaching out to local organizations such as churches to use their 

parking lot as a location site. The measures and indicators to evaluate the success of these 

actions would be the approval of the vaccination site and measuring the site’s 

effectiveness would involve keeping track of the number of site visits by the public at the 

identified location.  

 

Implications	and	directions
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Figure 1. Integrated Theory of Change for two National Institutes of Health-funded 
implementation science projects (CO-CREATE and U.C. San Diego STOP COVID-19 CA) (Stadnick et 
al., 2021) 
 

    

Researchers are also recommended to expand the matrix that was developed during 

phase one. This will allow for a more complete overview of interventions that can be 

retroactively evaluated in the Dutch context. Retroactively evaluating the interventions 

using the ToC approach will help implementing organization understand which 

interventions would be promising to use or not use in the future. It will also inform what 

components of the intervention needs to be adapted or modified. It is also recommended 

that developing the ToC for these interventions should be completed through several 

expert workshops with behavioral scientists experienced in using the ToC approach. Given 

that there is no single way to develop or use the ToC, it is imperative that the stakeholders 

Recommendations	for	future	research
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reporting on ToC of each intervention be given a central method of reporting. As noted 

by Breuer et al. (2021), making this process explicit will help the GGDs implementing the 

interventions understand the expected pathways of change and judge the credibility and 

validity of the ToC. A checklist, such as the one created by Breuer et al. (2021) in Figure 2 

below, could provide a starting point for reporting on the ToC of the interventions and 

guide the development or evaluation of future vaccine interventions. Vaccine 

intervention experts could develop a similar checklist in the Dutch context for all 25 GGDs 

to use when planning their interventions.  

Data gathered from the individual application of the Theory of Change to the executed 

vaccine interventions will help prepare us for future pandemics. For example, it can help 

inform whom we need to engage as collaboration partners to implement the 

interventions and which individuals to include in the monitoring and evaluation team 

responsible for evaluating the executed implementation so that they can be properly 

adapted as necessary. Given that the ToC also explain what and who required for the 

various interventions, development of thoughtful and comprehensible materials and 

resources can also be underway. These materials can be easily translated to other types 

of viruses and vaccinations. The significant resources needed to deploy to perform these 

actions is especially important given the likelihood of future pandemics. Using a 

theoretical framework like ToC will result in the creation of appropriate public 

infrastructure in the form of resources and materials, develop the rules of what needs to 

be arranged and when, and build strong, trusting relations to successfully develop and 

implement future vaccination interventions in the Netherlands.  
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Figure 2. Checklist for reporting on the ToC approach. (Breuer et al., 2021) 
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Although this study provided valuable insights into how to successfully develop an 

intervention to increase vaccination uptake and identified all executed vaccine 

interventions in the Netherlands, limitations need to be considered. The main limitation 

of this research is the methodological considerations of the expert interviews. The 

interview questions were directed to fulfill the broader aims of the more expensive study 

that this research falls under. This inhibited the ability to ask more relevant questions 

regarding the specific objective of the current study. This research also is lacked full 

representation of all stakeholders due to the limited number of interviews conducted. 

Another limitation of this research is that the matrix was not as detailed as hoped due to 

the document analysis not delivering more specific information on each intervention. 

Ideally, the study would have liked to further investigate the topic of Theory of Change 

(ToC) and provide successful examples of its usage but time pressure and delays in the 

timeline to complete the first steps of the broader, more expensive study made this 

challenging. A further limitation of this research is that the matrix was completed from 

February to March 2022, when some interventions were still taking place, and others 

were being evaluated. 

Conclusion 

Eliminating the threat of the COVID-19 virus and achieving herd immunity will remain 

unachievable unless the majority of the public is willing to be vaccinated. Recent data 

shows that specific populations of individuals continue to be averse to being inoculated 

with the COVID-19 vaccine in the Netherlands. The present study examined how to 

successfully develop an intervention to increase vaccination uptake using the Theory of 

Change (ToC) theoretical framework. Reporting on the ToC on the executed and future 

interventions will be the subject of future work. 

  

Strengths	and	limitations
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Appendix 

   

1. Introduction – Begin with open-ended questions about work and function 
a. What kind of work do you do at the GGD/How long have you been 

working for the GGD (or as a general practitioner)? 
b. What was your role during the COVID pandemic with regard to 

interventions? To what extent do you have experience with 
implementing and/or devising and/or inventorying interventions? 

2. Implemented interventions 
a. In general, what have you done about COVID-19 vaccination 

interventions in your region? 
b. Which target groups did you focus on most? 

i. Was this mainly 1 target group or were these multiple target 
groups? 

c. What was the purpose of these most common interventions? 
i. Which factors did you want to respond to? 

ii. You can think of providing information/establishing social 
norms/removing practical barriers/responding to fear of COVID, 
etc. 

3. Development of interventions 
a. How have most of these COVID-19 vaccination interventions been 

developed in your region? 
b. Was there a particular process involved in developing these 

interventions? 
i. For example, was it systematic or based on ad hoc decisions or 

maybe on literature or perhaps during a team meeting? 
c. On what backgrounds was the development of interventions based? 

i. For example, ideas living in the field, scientific theories, theories 
of behavior change? 

4. Success of interventions 
a. Can you give an example of a successful intervention in your region? 

i. What were elements that were effective, what came out of that? 
b. When was an intervention judged successful? / How do you rate success? 

i. What are the active elements that an intervention must meet in 
order to be successful? 

A.	 Topic	List
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5. Matrix – Present intervention overview. Explain what this overview is and how it 
came about. 

a. You may have been able to look at the schedule, if you glance at it so 
quickly do you miss important interventions? 

b. We categorized these interventions with these factors. Do you think we 
missed factors?  

c. Our analysis of this overview showed that most interventions seem to 
focus on the dissemination of information. Does that match your view of 
what most interventions in your region have focused on? 

6. Conclusion  
a. Anything I missed? 
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B.	 Code	tree
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Please review the included excel for clarity of the Matrix. 

 

C.	 Matrix	of	COVID-19	Vaccine	Interventions	in	the	Netherlands
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Voor de expert doelgroep worden online Teams interviews gehouden. De interviews 

duren maximaal 60 minuten en worden, in geval van toestemming, opgenomen. 

 

Introductie onderzoek:  

• Er zijn in Nederland veel interventies uitgevoerd om burgers te informeren en te 

helpen beslissen om zich wel of niet tegen COVID-19 te laten vaccineren. Wij willen 

graag de stem horen van mensen die ervaring hebben met het uitvoeren, bedenken 

en/of inventariseren van de landelijke en lokale interventies die zijn ingezet om de 

COVID-vaccinatiegraad te verhogen.  

• Wij hebben geprobeerd een zo volledig mogelijk overzicht te maken van alle 

nationale interventies om de COVID vaccinatiegraad te verhogen en zouden dit 

overzicht graag bespreken met verschillende Experts (GGD medewerkers – 

medewerkers bij het Nationaal Kernteam Crisiscommunicatie (NKC) – huisartsen) 

• Het doel van het onderzoek is het valideren van het opgestelde interventie-

overzicht.  

• Benadruk: Het onderzoek richt zich op de nationale interventies uitgevoerd binnen 

verschillende organisaties, niet op het persoonlijk handelen van individuen.  

• Er worden vragen gesteld over de uitgevoerde nationale interventies (in 

samenwerking met de GGD of in opdracht van de Rijksoverheid), de factoren en 

doelgroepen, waar deze interventies zich op richten, de successen van interventies 

D.	 Expert	interview	guide
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en het opzetten en ontwikkelen van gerichte COVID-vaccinatie interventies in het 

algemeen. 

• Er zullen ook vragen gesteld worden over het proces, hoe zijn keuzes gemaakt in de 

praktijk en hoe zijn interventies uitgevoerd? 

• Respectvolle framing 

• Informed consent (> begrijp je waar je aan mee doet, vrijwillig, kan op ieder moment 

gestopt worden, data wordt beveiligd opgeslagen en alleen gezien door team, niet 

te herleiden naar jouw als persoon. Vind je het goed als het opgenomen wordt? 

Vragen over de soort vragen?. Ben je bereid? De “ja” van de participant recorden.  

Start interview 

(PRESS RECORD) 

Algemeen: We zullen niet ingaan op elke individuele interventie, dat zou te veel tijd 

kosten. Daarom proberen we het algemeen te houden. Voorbeelden zijn uiteraard 

welkom maar probeer uit te leggen hoe jouw GGD/jij als huisarts in het algemeen aan de 

interventies meegewerkt hebt.  

Vragen  

1. Introductie – Begin met open vragen over werk en functie 

a. Wat voor werk doe je bij de GGD/Hoe lang werk je al bij de GGD (of als 

huisarts)?  
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b. Wat was je rol tijdens de COVID pandemie m.b.t. interventies? > In 

hoeverre hebt je ervaring met het uitvoeren en/of bedenken en/of 

inventariseren van interventies?  

2. Geïmplementeerde interventies 

a. In het algemeen, wat hebben jullie zoal gedaan aan COVID-19 vaccinatie 

interventies in jouw regio?  

b. Op welke doelgroepen hebben jullie vooral ingezet?  

- was dit vooral 1 doelgroep of waren dit meerdere doelgroepen? 

c. Wat was het doel van deze meest voorkomende interventies?  

- op welke factoren wilden jullie inspelen? 

- je kunt hierbij denken aan informatie geven/sociale norm 

vestigen/praktische barrières wegnemen/inspelen op angst voor COVID 

etc etc 

3. Ontwikkeling van interventies 

a. Hoe zijn deze meeste COVID-19 vaccinatie interventies ontwikkeld in 

jouw regio?  

b. Werd er een bepaald proces doorlopen bij het ontwikkelen van deze 

interventies? 

– bijvoorbeeld, was het systematisch of gebaseerd op ad-hoc beslissingen 

of misschien op literatuur of misschien tijdens een teamoverleg? 
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c. Op welke achtergronden was het ontwikkelen van interventies 

gebaseerd? 

– bijvoorbeeld, ideeën die leven in het veld, wetenschappelijke 

theorieën, theorieën over gedragsverandering?  

4. Succes van interventies 

a. Kun je een voorbeeld geven van een succesvolle interventie in jouw 

regio?  

- wat waren elementen die werkzaam zijn, wat kwam daar uit?  

b. Wanneer werd een interventie als succesvol beoordeeld? / Hoe 

beoordeel je succes? 

- wat zijn werkzame elementen waar een interventie aan moet voldoen 

om succesvol te zijn?  

5. Matrix – Presenteer interventie-overzicht. Leg uit wat dit overzicht is en hoe het 

tot stand gekomen is.  

a. Wellicht heb je naar het schema kunnen kijken, als je er zo snel een blik 

op werpt mis je dan belangrijke interventies?  

b. We hebben deze interventies gecategoriseerd met deze factoren. Denk je 

dat we factoren gemist hebben? Factoren kaart laten zien zoals in 

straatinterviews 

c. In onze analyse van dit overzicht kwam naar voren dat de meeste 

interventies zich lijken te richten op het verspreiden van informatie. 
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Komt dat overeen met jouw beeld over waar de meeste interventies in 

jouw regio zich op hebben gericht?  

6. Afsluiting  

a. Is er iets wat ik vergeten ben over dit onderwerp of zijn er dingen die je 

toe zou willen lichten?  

 

 

 

 

 

 

 
 


