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General Introduction






General Introduction

General Introduction
Every story has a beginning ...

In December 2019, when the first official COVID-19 case was identified in China, I was doing
my master’s degree in Health and Social Psychology at Maastricht University, the Nether-
lands. At that time, we could still attend on-site education, and the idea of online or hybrid
education was not in the air. Everything appeared to be normal. We were following the news
on COVID-19 from afar. Only a few months later, the first official case in the Netherlands
was identified in February 2020, and everything changed in the blink of an eye. The World
Health Organization declared COVID-19 a pandemic in March 2020, leading to a feeling of
uneasiness due to many uncertainties regarding the virus, not only for me but also for other
(international) students.

It was real. It was with us. Our new hobby became tracking the number of COVID-19
cases and hospitalizations on a daily basis. The Dutch news was disclosing the prospect of
the Netherlands’ first lockdown occurring soon. As master’s students, my friends and I were
anxiously discussing the potential consequences of the lockdown: staying in the Netherlands,
turning home, the possibility of an air traffic ban, catching the virus...

The Dutch government announced the first lockdown on March 15, 2020. We,
Maastricht University students, received an email from the university indicating that due to
the new regulations pertaining to the lockdown, the education would continue online, and
the university premises would be closed until further notice. While many students returned
home immediately, I was naively optimistic and assured myself that everything would be
back to normal in May 2020. Yet, although we saw decreases in the numbers of cases and
hospitalizations in the summer of 2020, prompting the Dutch government to relax some of the
COVID-19 regulations, we did not return to campus education. That summer, I completed
my master’s degree online.

During the summer of 2020, Maastricht University was preparing for the new academic
year. In the light of the government’s slightly loosened advice, the university decided to offer
hybrid education in the academic year 2020-2021, which allowed students to come to campus.
In order to safely welcome students to the university facilities, Maastricht University imple-
mented the guidelines issued by the National Institute for Public Health and the Environment
(RIVM) and the Dutch government within the university, such as keeping a 1.5m distance from
others, avoiding crowds, regular testing, and isolating when having symptoms. Apart from
the university’s regulations and infrastructural modifications, the key to combating the virus
was human conduct, including whether students adhered to COVID-19 regulations or not.

The University Board asked a group of their own experts on behavior change, health
promotion, and epidemiology to provide support in dealing with the COVID-19 pandemic
within the university. Since there was a limited amount of literature available on determi-
nants of students’ adherence to COVID-19 guidelines within a university setting, and since
Maastricht University is not only an educational but also a scientific institute, this group
decided to provide empirically collected information to the University Board and use their
expertise in behavior change to develop theory- and evidence-based interventions to support
the board in addressing COVID-19 within the university.

... and this was the beginning of my PhD story and this thesis.



Chapter 1

The COVID-19 Pandemic

The coronavirus disease (COVID-19), caused by the severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2), was officially identified first in Wuhan, China in
December 2019 (Adhikari et al., 2020; Ali & Alharbi, 2020). The initially identified cases
were found to be linked to a Seafood Market in Wuhan, implying that the virus was
spread from animal to human, specifically from bat to human. However, no link to the
animal market was found in the later cases, indicating a human-to-human transition of
the virus (Adhikari et al., 2020). SARS-CoV-2 belongs to the family of coronaviruses,
which are zoonotic in nature and transmit from animal to human through direct or
indirect contact. Human coronaviruses can also transmit from human to human. To
date (2022), there have been seven coronaviruses detected in humans: HCoV-229E,
HCoV-0C43,SARS-CoV, HCoVNL63, HCoV-HKU1, MERS-CoV, SARS-CoV-2. From
these, SARS-CoV, and MERS-CoV led to epidemics, i.e., SARS in 2003, MERS in 2012,
and SARS-CoV-2 led to a pandemic, i.e., COVID-19 in 2020 (Abdelrahman et al., 2020;
Adhikari et al., 2020; Ali & Alharbi, 2020; Chatterjee et al., 2020). Human-to-human
transmission of SARS-CoV-2 occurs mainly via respiratory droplets from an infected
person’s cough or sneeze. Close contact with an infected person and aerosol transmission
are two further modes of transmission (Adhikari et al., 2020; Ciotti et al., 2020).

The most common acute symptoms of COVID-19 disease are fever, cough and
shortness of breath, while diarrhea, vomiting, and abdominal pain are less common
(Ciotti et al., 2020; Rehman et al., 2021). COVID-19 cases range from mild to severe,
however, there are also asymptomatic people who are infected with the virus but do
not show any symptoms (Bai et al., 2020; Gao et al., 2021; Kronbichler et al., 2020). The
severity of outcomes depends on the person’s underlying conditions, such as cancer,
diabetes, and cardiovascular diseases (Chatterjee et al., 2020; Ciotti et al., 2020). Some
people, who have recovered from COVID-19 disease, may continue experiencing the
symptoms or develop new ones. The persistence of symptoms such as fatigue, headache,
shortness of breath, and cognitive or mental impairments for weeks or months after
the initial infection from SARS-CoV-2 is called “long COVID” or “post-COVID
syndrome” (Raveendran et al., 2021; Yong, 2021). As the virus profile changes due to
mutations, the symptoms may alter as well.

COVID-19 Preventive Behaviours

In the earlier stages of the pandemic, health authorities recommended that everyone
comply with preventive behaviours to minimise the spread of the virus. Due to the
possibility of human-to-human transmission, suggested preventive behaviours aimed

at limiting physical contact and included behaviours such as physical distancing,
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General Introduction

avoiding crowds, washing hands with soap, using hand sanitizer, wearing face masks,
getting tested, and isolating when having symptoms or being in touch with someone
who has COVID-19 (Adhikari et al., 2020; Ali & Alharbi, 2020; Chatterjee et al., 2020;
Mishra & Tripathi, 2021). After the development and approval of COVID-19 vaccina-
tions, health authorities extended their recommendations and suggested that everyone
get vaccinated against COVID-19 in addition to maintaining compliance with other
preventive measures (World Health Organization, 2020a). COVID-19 vaccines were
shown to increase immunization and prevent the severe consequences of getting
infected with the virus (Barda et al., 2021; Deplanque & Launay, 2021; Niessen et al.,
2022; Zheng et al., 2022). Although these preventive behaviours were considered a way
out of this pandemic, reaching this goal could only be accomplished by high levels of
public adherence to these measures.

Higher Education and the COVID-19 Pandemic

The COVID-19 pandemic had an impact not only on the health of people but also
on society, the economy, and education. Due to the measures taken to control the
spread of the virus, such as lockdowns and social distancing, traditional forms of
education have been disrupted, and many educational institutes adopted online and
remote teaching methods, which were new to many teachers and students (Mishra et
al., 2020; Rashid & Yadav, 2020). The negative impact of the transition to fully online
education on the educational and personal development and well-being of students in
the first year of the COVID-19 pandemic was discussed, and the factors behind this
negative impact ranged from technical to social and psychological challenges, such as
computer-related issues, perceived higher workload, future job insecurities, anxiety,
and lack of social contact (Aristovnik et al., 2020; Nurunnabi et al., 2020; Sahu, 2020).
Amid the COVID-19 pandemic, educational institutions were searching for solutions
to safely return to campus education to limit future negative impacts on students’
development and well-being.

In the Netherlands, the Dutch government announced stricter measures and the
first national lockdown directly after the World Health Organization (WHO) declared
COVID-19 a pandemic in March 2020 (Government of the Netherlands, 2020a, 2020b;
World Health Organization, 2020b). This led to the closure of all non-essential stores
as well as schools and universities (Government of the Netherlands, 2020b). Higher
educational institutes were asked to offer fully online education to their students. For
employees, the new norm was “work-from-home” (Government of the Netherlands,

2020a). On June 15", 2020, higher education institutions were allowed to reopen again
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Chapter 1

to alimited degree. Exams and practical trainings were allowed to take place on campus
(De Boer, 2021; Government of the Netherlands, 2020c). During the summer of 2020,
the Dutch governments recommendations for higher education were that on-site
education was possible, but activities took place in small groups, and everyone had
to follow the 1.5m distancing rule. Other measures included such as washing hands,
staying at home and getting tested when having symptoms, and avoiding crowds
(Government of the Netherlands, 2020d, 2020e).

Maastricht University and the COVID-19 Pandemic

Following the measures taken by the Dutch government, Maastricht University (UM)
offered entirely online education until the end of the academic year 2019 - 2020.
In the academic year thereafter (2020 - 2021), the UM Board decided to continue
with hybrid education, the combination of online and on-site education, to prevent
the negative impact of solely online education on students. To ensure the safety of
students and staff members, UM developed a safety protocol, which was based on the
guidelines of the National Institute for Public Health and the Environment (RIVM)
and the Dutch government. The protocol included regulations such as keeping >1.5
m-distance, washing or disinfecting hands, staying at home, or getting tested when
having complaints. In addition to these regulations, the university made infrastructural
adjustments, such as walking lines, removing seats to limit the number of people sitting
at one table, and sufficient ventilation. Moreover, the number of students was limited
depending on the size of the room to make sure that >1.5 m-distancing regulation
was followed. Corona stewards and security were employed to enforce COVID-19

regulations within the university facilities.

Applying Planned Behavior Change Within a University Setting

The COVID-19 pandemic highlighted the significance of human behavior in disease
prevention and health promotion. The effectiveness of measures recommended by
health authorities and governments to prevent and control the spread of the virus was
primarily reliant on human behavior. As a result, people’s adherence to COVID-19
measures was one of the key factors in combating the pandemic. Insights from disci-
plines such as health psychology, health promotion, applied social psychology and
communication science shed light on how to use evidence and theories to develop
interventions to modify the behavior of both individuals and other relevant stake-
holders (Bavel et al., 2020; Betsch, 2020; West et al., 2020). Therefore, having experts

with a behavioral science background in the planning committees, which also involve
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representatives from adopting and implementing organizations, was critical for making
decisions on policies and guidelines.

Changing behavior is not easy, and in the case of a pandemic, fast, wide-scale
behavior change was even more challenging. As a result, the need for immediate
behavior change interventions and expertise in behavior change were essential. Planned
behavior change starts with a problem analysis. This phase includes an in-depth
understanding of the problem at hand by focusing on its effects on the quality of life
of people, the identification of behaviors that are leading to the problem, and factors
associated with these problematic behaviors (Kok et al., 1996). Also, in the case of
combatting the COVID-19 pandemic at Maastricht University, a needs assessment
to gather information on the problem and its underlying factors was the first step to
achieving behavior change. Upon a full understanding of the problem, the subsequent
steps are the planning of a behavior change (program) and its implementation and
evaluation (Kok et al., 1996; Wight et al., 2016). There are several tools that foster the
systematic planning of intervention development. In this dissertation, we used Core

Processes and Intervention Mapping.

Core Processes

Core Processes is a six-step approach to systematically finding answers to planning
questions during intervention development (Ruiter & Crutzen, 2020). It helps
researchers ensure that they use expert knowledge, empirical findings, and theories
thoroughly in different steps of intervention development (e.g., intervention design,
implementation, etc.). These six steps have a fixed order starting from 1) posing
questions, 2) brainstorming on possible answers to the questions within the expert
group, 3) searching empirical evidence to support or refute the answers, 4) searching
theories (through three approaches: the topic approach, the concept approach and
the general theories approach; again, with a fixed order), 5) conducting new research
if necessary, and 6) finalizing the list of answers. Core Processes can be used in every

step of intervention development.

Intervention Mapping

Intervention Mapping (IM) is a planning protocol for theory- and evidence-based
intervention development (Bartholomew Eldredge et al., 2016; Fernandez et al.,
2019a). This dissertation used the IM framework extensively while conducting studies
and developing interventions. The perspectives of the IM protocol are: 1) the use of
available empirical findings and theories to inform the planned development of a health

promotion intervention, 2) a participatory approach, where people who form the target
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population, or other stakeholders such as adopters and implementers, are involved in
the decision-making process of intervention design, implementation, and evaluation,
3) the socio-ecological model, in which human behavior is not only determined by
individuals but also by the social, organizational, build, and policy environments in
which individuals live and work.

IM involves six reiterative and cumulative steps that inform the intervention devel-
opment, and the planning of implementation and evaluation (Bartholomew Eldredge
et al., 2016; Fernandez et al., 2019a). Step 1 is the Logic Model of the Problem, where
intervention developers conduct a needs assessment to gather information on the health
problem, problematic behaviors, and environmental conditions. Moreover, the deter-
minants of problematic behaviors and environmental conditions are identified. Step 2
is the Logic Model of Change, where intervention developers state the desired behaviors
and sub-behaviors (performance objectives) for individual and environmental agents
to achieve the behavior change. Determinants of the desired behaviors are selected as
targets for the planned intervention. Step 3 is the Program Design, where intervention
developers select theory- and evidence-based behavior change methods, which can
be determinant specific or work on more than one determinant. These methods are
translated into practical applications by meeting the parameters of their effectiveness
(Kok, 2014; Kok et al., 2016). Step 4 is the Program Production where the actual program
components are developed, such as drafting the messages, and pre- and pilot tested.
Step 5 is the Program Implementation Plan, where strategies for the program adoption,
implementation and maintenance were developed (Fernandez et al., 2019b). Step 6
is the Evaluation Plan, where the effect and process evaluation of the intervention is

planned. Steps 5 and 6 are already anticipated from the start.

Overview of This Thesis

Maastricht University opted for hybrid education in the academic year 2020 - 2021.
This decision also brought the responsibility of creating a safe environment for students
and employees of the university. In addition to the various teams that are ensuring
the safety in the university, the University Board requested support in tackling the
COVID-19 pandemic at the university from our team involving experts from different
disciplines. This dissertation concerns the studies that were conducted and interven-
tions that were developed during the period of September 2020 — September 2021 to
support the University Board in their decision-making process towards containment

of the virus and providing a safe working and studying environment.
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From September to December 2020, the focus was mainly on students’ adherence
to guidelines of the university, such as distancing, testing, and isolation. Despite the
infrastructural changes to facilitate the safety of university students and staff, the
COVID-19 pandemic demonstrated the importance of behavioral change. Hence,
enhancing adherence to COVID-19 guidelines was one of the goals (also worldwide)
to achieve safety. To attain this goal, the reasons behind (or determinants of) people’s
adherence behavior needed to be studied. Therefore, Chapter 2 (Study 1) explores
the barriers and facilitators behind university students’ (non)adherence to COVID-19
guidelines within the university by means of interviews with students, stewards, and
security/crowd control officials.

The findings of the qualitative inquiry shed light on determinants of students’
adherence to guidelines. However, having knowledge of determinants does not neces-
sarily mean that all determinants are relevant targets for an intervention that aims to
increase adherence. The most relevant ones (most important and changeable) need to
be selected as targets of future interventions. Therefore, we conducted a quantitative
study (in October —- November 2020) to identify the determinants of students’ adherence
to COVID-19 guidelines of the university. The studied behaviors were 1) adherence to
general COVID-19 guidelines, and the two most important specific guidelines: 2) keeping
atleast 1.5 m distance, and 3) staying at home and getting tested when having symptoms.
Chapter 3 (Study 2) identifies the most relevant determinants of students’ adherence to
COVID-19 guidelines of the university and describes a small intervention, a Christmas/
New Year message, for a safe festive break, by targeting those relevant determinants.

Until COVID-19 vaccines became available in the Netherlands in January 2021
(Rijksoverheid, 2022), the emphasis was on behaviors to avoid infection and spread
of the virus (Khan et al., 2021). After availability, a new behavior was added, namely
vaccination uptake. The elderly (being a high-risk population) and care workers were
prioritized for immunization. Based on age categories (from older adults to youngsters),
batches of people were invited to be vaccinated (National Institute for Public Health and
the Environment, 2020). University students became eligible for the vaccination against
COVID-19 in June/July 2021. High vaccination uptake was considered important to
improve safety for students and personnel when on campus. To support vaccination
uptake, an intervention was developed to support Maastricht University students in
their vaccination decision making. The development was preceded by a survey study in
March 2021. Chapter 4 (Study 3), therefore, examines university students’ intention to
get the COVID-19 vaccine, select the most relevant determinants of students’ intention
to vaccinate against COVID-19, and gather information on the channels for effective

communication about COVID-19 vaccination.
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Due to the continuously changing profile of the COVID-19 pandemic, speedy
development of interventions was required to act promptly. Following the Intervention
Mapping framework, we developed an online vaccination intervention (i.e., vaccination
webpage), which was launched once students became eligible for the COVID-19
vaccine. The vaccination webpage included videos on COVID-19 vaccination, a
frequently asked questions section, and interviews with university experts covering
the relevant determinants of students’ vaccination intention. Chapter 5 introduces the
development of the online intervention following the Intervention Mapping steps and
discusses the lessons learned from the speedy process of intervention development.

After battling the COVID-19 pandemic for the academic year (2020 - 2021),
societies were in a different phase, preparing to return to normal. As the COVID-19
pandemic harmed students and staff members, and given the increase in vaccination
coverage, universities were eager to welcome the students and staff back to their
faculties in September 2021 (Brammer & Clark, 2020). Therefore, the new goal was
to make this transition as smooth and safe as possible. When preparing for the new
academic year, two factors were deemed important and needed to be investigated by
considering the stakeholders’ perspectives on 1) perceived safety of personnel within
the university despite the increase in vaccination coverage, and 2) return to normal
education and work environments after spending more than one year at home.
Therefore, we conducted a study to support the university board in their decision-
making for the new academic year. Chapter 6 (Study 4) explores the feelings of safety
among university personnel when imagining returning to Maastricht University in
September 2021, by asking them about (a) positive and negative attitudinal beliefs,
(b) trust and worries, and (c) preventive measures, especially COVID-19 vaccination
uptake.

Chapter 7 provides a discussion of the studies that were conducted and the inter-
ventions that were developed and discusses the methodological, practical, and future
considerations. After the discussion, the dissertation ends with a general summary of

the conducted research and its findings, and an impact paragraph.

16



General Introduction

References

Abdelrahman, Z., Li, M., & Wang, X. (2020). Comparative Review of SARS-CoV-2, SARS-CoV,
MERS-CoV, and Influenza A Respiratory Viruses. Frontiers in Immunology, 11. https://www.
frontiersin.org/articles/10.3389/fimmu.2020.552909

Adhikari, S. P, Meng, S., Wu, Y.-].,, Mao, Y.-P, Ye, R.-X., Wang, Q.-Z., Sun, C,, Sylvia, S., Rozelle,
S., Raat, H., & Zhou, H. (2020). Epidemiology, causes, clinical manifestation and diagnosis,
prevention and control of coronavirus disease (COVID-19) during the early outbreak period:
A scoping review. Infectious Diseases of Poverty, 9(1), 29. https://doi.org/10.1186/s40249-020-
00646-x

Alj, I, & Alharbi, O. M. L. (2020). COVID-19: Disease, management, treatment, and social impact.
Science of The Total Environment, 728, 138861. https://doi.org/10.1016/j.scitotenv.2020.138861

Aristovnik, A., Kerzi¢, D., Ravselj, D., Tomazevi¢, N., & Umek, L. (2020). Impacts of the COVID-19
Pandemic on Life of Higher Education Students: A Global Perspective. Sustainability, 12(20),
Article 20. https://doi.org/10.3390/su12208438

Bai, Y., Yao, L., Wei, T, Tian, E, Jin, D. Y., Chen, L., & Wang, M. (2020). Presumed asymptomatic carrier
transmission of COVID-19. Jama, 323(14), 1406-1407. https://doi.org/10.1001/jama.2020.2565

Barda, N., Dagan, N., Cohen, C., Hernan, M. A., Lipsitch, M., Kohane, I. S., ... Balicer, R. D. (2021).
Effectiveness of a third dose of the BNT162b2 mRNA COVID-19 vaccine for preventing severe
outcomes in Israel: an observational study. The Lancet, 398(10316), 2093-2100. https://doi.
0rg/10.1016/S0140-6736(21)02249-2

Bartholomew Eldredge, L. K., Markham, C. M., Ruiter, R. A. C., Fernandez, M. E., Kok, G., & Parcel,
G. S. (2016). Planning health promotion programs: an intervention mapping approach. John
Wiley & Sons.

Bavel, J. J. V., Baicker, K., Boggio, P. S., Capraro, V., Cichocka, A., Cikara, M., Crockett, M. J,Crum,
A.]., Douglas, K. M., Druckman, J. N., Drury, J., Dube, O., Ellemers, N., Finkel, E. J., Fowler,
J. H,, Gelfand, M., Han, S., Haslam, S. A., Jetten, J., ... Willer, R. (2020). Using social and
behavioural science to support COVID-19 pandemic response. Nature Human Behaviour,
4(5), 460-471. https://doi.org/10.1038/s41562-020-0884-z

Betsch, C. (2020). How behavioural science data helps mitigate the COVID-19 crisis. Nature Human
Behaviour, 4(5), Article 5. https://doi.org/10.1038/s41562-020-0866-1

Brammer, S., & Clark, T. (2020). COVID-19 and Management Education: Reflections on Challenges,
Opportunities, and Potential Futures. British Journal of Management, 31(3), 453-456. https://
doi.org/10.1111/1467-8551.12425

Chatterjee, P., Nagi, N., Agarwal, A., Das, B., Banerjee, S., Sarkar, S., Gupta, N., & GangakhedKkar, R.
R. (2020). The 2019 novel coronavirus disease (COVID-19) pandemic: A review of the current
evidence. The Indian Journal of Medical Research, 151(2-3), 147-159. https://doi.org/10.4103/
ijmr.IJMR_519_20

Ciotti, M., Ciccozzi, M., Terrinoni, A., Jiang, W.-C., Wang, C.-B., & Bernardini, S. (2020). The
COVID-19 pandemic. Critical Reviews in Clinical Laboratory Sciences, 57(6), 365-388. https://
doi.org/10.1080/10408363.2020.1783198

De Boer, H. (2021). COVID-19 in Dutch higher education. Studies in Higher Education, 46(1),
96-106. https://doi.org/10.1080/03075079.2020.1859684

Deplanque, D., & Launay, O. (2021). Efficacy of COVID-19 vaccines: From clinical trials to real
life. Therapies, 76(4), 277-283. https://doi.org/10.1016/j.therap.2021.05.004

17



Chapter 1

Fernandez, M. E., Ruiter, R. A. C., Markham, C. M., & Kok, G. (2019a). Intervention Mapping:
Theory- and Evidence-Based Health Promotion Program Planning: Perspective and Examples.
Frontiers in Public Health, 7. https://doi.org/10.3389/fpubh.2019.00209

Fernandez, M. E,, ten Hoor, G. A., van Lieshout, S., Rodriguez, S. A., Beidas, R. S., Parcel, G., Ruiter,
R. A. C., Markham, C. M., & Kok, G. (2019b). Implementation Mapping: Using Intervention
Mapping to Develop Implementation Strategies. Frontiers in Public Health, 7. https://www.
frontiersin.org/articles/10.3389/fpubh.2019.00158

Gao, Z., Xu, Y, Sun, C., Wang, X, Guo, Y., Qiu, S., & Ma, K. (2021). A systematic review of asymp-
tomatic infections with COVID-19. Journal of Microbiology, Immunology and Infection, 54(1),
12-16. https://doi.org/10.1016/j.jmii.2020.05.001

Government of the Netherlands (2020a). New measures to stop spread of coronavirus in the Nether-
lands. https://www.government.nl/latest/news/2020/03/12/new-measures-to-stop-spread-of-
coronavirus-in-the-netherlands

Government of the Netherlands (2020b). COVID-19: Additional measures in schools, the hospitality
sector and sport. https://www.government.nl/latest/news/2020/03/15/additional-measures-in-
schools-the-hospitality-sector-and-sport

Government of the Netherlands (2020c). Tackling coronavirus: the next step. https://www.government.
nl/latest/news/2020/05/19/tackling-coronavirus-the-next-step

Government of the Netherlands (2020d). From 1 July: staying 1.5 metres apart remains the norm.
https://www.government.nl/ministries/ministry-of-health-welfare-and-sport/news/2020/06/
24/from-1-july-staying-1.5-metres-apart-remains-the-norm

Government of the Netherlands (2020e). Regaining control over coronavirus with local measures.
https://www.government.nl/latest/news/2020/08/06/regaining-control-over-coronavirus-
with-local-measures

Khan, M., Adil, S. E, Alkhathlan, H. Z., Tahir, M. N., Saif, S., Khan, M., & Khan, S. T. (2021).
COVID-19: A Global Challenge with Old History, Epidemiology and Progress So Far. Molecules,
26(1), Article 1. https://doi.org/10.3390/molecules26010039

Kok, G. (2014). A practical guide to effective behavior change: How to apply theory-and evidence-
based behavior change methods in an intervention. European Health Psychologist, 16(5),
156-170. https://doi.org/10.31234/o0sf.io/r78wh

Kok, G., Gottlieb, N. H., Peters, G.-J. Y., Mullen, P. D,, Parcel, G. S., Ruiter, R. A. C., Fernandez, M.
E., Markham, C., & Bartholomew, L. K. (2016). A taxonomy of behaviour change methods: An
Intervention Mapping approach. Health Psychology Review, 10(3), 297-312. https://doi.org/1
0.1080/17437199.2015.1077155

Kok, G., Schaalma, H., De Vries, H., Parcel, G., & Paulussen, T. (1996). Social Psychology and
Health Education. European Review of Social Psychology, 7(1), 241-282. https://doi.org/
10.1080/14792779643000038

Kronbichler, A., Kresse, D., Yoon, S., Lee, K. H., Effenberger, M., & Shin, J. I. (2020). Asymptomatic
patients as a source of COVID-19 infections: A systematic review and meta-analysis. Inter-
national Journal of Infectious Diseases, 98, 180-186. https://doi.org/10.1016/j.ijid.2020.06.052

Mishra, L., Gupta, T., & Shree, A. (2020). Online teaching-learning in higher education during
lockdown period of COVID-19 pandemic. International Journal of Educational Research
Open, 1, 100012. https://doi.org/10.1016/j.ijedro.2020.100012

Mishra, S. K., & Tripathi, T. (2021). One year update on the COVID-19 pandemic: Where are we
now? Acta Tropica, 214, 105778. https://doi.org/10.1016/j.actatropica.2020.105778

18



General Introduction

National Institute for Public Health and the Environment (2020). First COVID-19 vaccination in
the Netherlands on 8 January 2021. https://www.rivm.nl/en/news/first-covid-19-vaccination-
on-8-january-2021

Niessen, F. A., Knol, M. ], Hahné, S.]. M., Bonten, M. J. M., & Bruijning-Verhagen, P. C.J. L. (2022).
Vaccine effectiveness against COVID-19 related hospital admission in the Netherlands:
A test-negative case-control study. Vaccine, 40(34), 5044-5049. https://doi.org/10.1016/j.
vaccine.2022.06.011

Nurunnabi, M., Almusharraf, N., & Aldeghaither, D. (2020). Mental Health and Well-Being during
the Covid-19 Pandemic in Higher Education: Evidence from G20 Countries. Journal of Public
Health Research, 9(1_suppl), jphr.2020.2010. https://doi.org/10.4081/jphr.2020.2010

Rashid, S., & Yadav, S. S. (2020). Impact of Covid-19 pandemic on higher education and
research. Indian Journal of Human Development, 14(2), 340-343. https://doi.org/10.1177/
0973703020946700

Raveendran, A. V., Jayadevan, R., & Sashidharan, S. (2021). Long COVID: An overview. Diabetes &
Metabolic Syndrome: Clinical Research ¢ Reviews, 15(3), 869-875. https://doi.org/10.1016/j.
dsx.2021.04.007

Rehman, M. E ur, Fariha, C., Anwar, A., Shahzad, N., Ahmad, M., Mukhtar, S., & Farhan Ul Haque, M.
(2021). Novel coronavirus disease (COVID-19) pandemic: A recent mini review. Computational
and Structural Biotechnology Journal, 19, 612-623. https://doi.org/10.1016/j.csbj.2020.12.033

Rijksoverheid. (2022). Coronavirus dashboard. What can you do. COVID-19 vaccinations. https://
coronadashboard.government.nl/landelijk/vaccinaties

Ruiter, R. A. C., & Crutzen, R. (2020). Core Processes: How to Use Evidence, Theories, and Research in
Planning Behavior Change Interventions. Frontiers in Public Health, 8. https://doi.org/10.3389/
fpubh.2020.00247

Sahu, P. (2020). Closure of Universities Due to Coronavirus Disease 2019 (COVID-19): Impact
on Education and Mental Health of Students and Academic Staff. Cureus, 12(4). https://doi.
org/10.7759/cureus.7541

West, R., Michie, S., Rubin, G. J., & Amlét, R. (2020). Applying principles of behaviour change
to reduce SARS-CoV-2 transmission. Nature Human Behaviour, 4(5), 451-459. https://doi.
org/10.1038/s41562-020-0887-9

Wight, D., Wimbush, E., Jepson, R., & Doi, L. (2016). Six steps in quality intervention development
(6SQuID). ] Epidemiol Community Health, 70(5), 520-525. http://dx.doi.org/10.1136/jech-2015-
205952

World Health Organization. (2020a). Behavioural considerations for acceptance and uptake of
COVID-19 vaccines: WHO technical advisory group on behavioural insights and sciences for
health, meeting report, 15 October 2020. World Health Organization. https://apps.who.int/iris/
handle/10665/337335

World Health Organization. (2020b). WHO Director-General’s opening remarks at the media briefing
on COVID-19. https://www.who.int/director-general/speeches/detail/who-director-general-s-
opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020

Yong, S. J. (2021). Long COVID or post-COVID-19 syndrome: Putative pathophysiology, risk
factors, and treatments. Infectious Diseases, 53(10), 737-754. https://doi.org/10.1080/23744
235.2021.1924397

Zheng, C., Shao, W,, Chen, X., Zhang, B., Wang, G., & Zhang, W. (2022). Real-world effectiveness of
COVID-19 vaccines: a literature review and meta-analysis. International Journal of Infectious
Diseases, 114, 252-260.

19






Chapter 2

University Students’ Adherence to
COVID-19 Guidelines: A Qualitative Study
on Facilitators and Barriers

This chapter is based on: Varol, T., Schneider, E, Mesters, L., Crutzen,
R., Ruiter, R. A. C., Kok, G., & Ten Hoor, G. (2021). University
students’ adherence to the COVID-19-guidelines: A qualitative study
on facilitators and barriers. Health Psychology Bulletin, 5(1).
http://doi.org/10.5334/hpb.32



Chapter 2

Abstract

Objective: This study aimed to explore students’ adherence and reasons behind the

(non)adherence to COVID-19 regulations within a university setting.

Methods: A total of 33 students participated in on-site and online focus group inter-
views (k = 8). Discussed topics included the general COVID-19-guidelines of the
university, including keeping > 1.5 m distance, staying at home and getting tested when
having symptoms, and wearing facemasks. Additionally, education and psychosocial
wellbeing in times of COVID-19 were discussed. We also conducted online interviews
with stewards (2 focus group interviews and 1 individual interview) and security/
crowd control officials (1 focus group interview) to learn more about students’ (non)

adherence behaviors.

Results: The findings of this study show that the interviewed students were willing
to adhere to the guidelines within the university buildings. They mentioned several
facilitators (e.g., the infrastructure of the buildings and staff) and barriers (e.g., being
together with friends and difficulties with telling others to follow the regulations)
for their compliance behaviors. Some students also stated that they are not afraid of
COVID-19 because they are young, while others adhered to the regulations to protect
vulnerable people. Focus group interviews with stewards/security did not add anything

new to the findings.

Conclusion: To create a safe environment within the university and alleviate the
spread of the virus, future interventions require targeting the determinants of students’
non-adherence behaviors, such as lower risk perception (e.g., being young and no
perceived threat/low vulnerability) and lower self-efticacy (e.g., for keeping distance,

to determine symptoms for testing/isolating and to correct others).

Keywords: COVID-19; students; beliefs; guidelines; adherence; behavior change
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Introduction

The novel COVID-19 disease rapidly spread worldwide and was declared a pandemic
by the World Health Organization (WHO, 2020a). Up till the moment that there is an
effective and widely used medication and/or vaccine, health professionals recommend
preventive behavioral measures to reduce the spread of the virus, such as hand hygiene,
physical distancing, getting tested and quarantine, and wearing facemasks (Adhikari
et al., 2020; Singhal, 2020; WHO, 2020b).

The first COVID-19 case of the Netherlands was confirmed on February 27,
2020 (RIVM, 2020). Since then, the number of cases drastically increased, and in
the Netherlands the government announced the first intelligent lockdown on March
15, 2020, including closures of cafes, restaurants, bars, and schools (Rijksoverheid,
2020a). Intelligent lockdown refers to the combination of all measures to control the
spread of the virus and minimize the effect of COVID-19 pandemic on economy and
wellbeing by giving people advise and putting the emphasis on individual responsibility
(Yerkes et al., 2020). Early June, when the reproduction number (R ) returned below
1, measures were somewhat relaxed and facilities in the Netherlands reopened again,
but in such a way that people were able to follow the >1.5-metre physical distancing
rule (Rijksoverheid, 2020b). At the time of writing this chapter, the second wave of
COVID-19 had been observed across Europe (including the Netherlands) and a full
lockdown with additional restrictive measures was implemented on December 16, 2020.

Education programs from primary to tertiary level have also been impacted by
COVID-19 (Sahu, 2020; Toquero, 2020), and schools and universities are trying to find
ways to deliver educational activities without any postponement. Maastricht University
(approximately 19,000 students, 54% of whom are foreign: maastrichtuniversity.nl/
about-um/organisation/facts-figures), where this study took place, adopted a hybrid
education system, which allows online learning alongside in-person learning. The
University Board applied the regulations of the National Institute for Public Health and
the Environment (RIVM) in all educational facilities: keeping >1.5 m-distance, washing
or disinfecting hands, staying at home or getting tested when having complaints, and
wearing facemasks (implemented from October 26, 2020). Besides, surveillance was
established by corona stewards/security enforcing the COVID-19 rules on-site.

In an educational environment, preventing the spread of the virus also depends
on the compliance behaviors of students with the preventive measures. As a first step
in the development of an intervention to promote a safe environment for students
by increasing adherence to the measures, applying the Intervention Mapping (IM)

approach (Bartholomew-Eldredge et al., 2016; Fernandez et al., 2019), we conducted a
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needs assessment to gather information about the determinants and underlying beliefs
behind the students’ risk and preventive behaviors. In this study, we aimed to learn: a)
students’ adherence to the guidelines; and b) reasons behind students’ (non) adherence
to the guidelines, applying a qualitative approach. Based on the outcomes of this study,
we will be able to identify the determinants and underlying beliefs behind students’
(non)adherence behavior, which are the key elements of changing a behavior, and
inform a quantitative survey to tailor the questionnaire based on the students’ beliefs.
The most relevant beliefs will serve as change objectives for a future intervention to

promote (better) compliance with the preventive measures.

Methods

Participants and Recruitment
After receiving approval by the Ethics Review Committee Psychology and Neuro-
science, Maastricht University, students were invited to the study through the
university’s communication channels (e.g., newsletter, pop-up in the online learning
management system (CANVAS) and student email), which included a recruitment
paragraph with a registration link (aanmelder.nl/um-covid-19: an event page created
for this study). The ideal number of participants for a focus group is between 5 to 8
(e.g., Bloor, 2001; Krueger & Casey, 2014). Therefore, of 118 students who registered
for the study, 48 students were selected for 4 on-site (with 7 students for each) and
4 online (with 5 students for each) focus group interviews, as not all students might
feel comfortable to join in on-site interviews. We selected students based on having a
similar number of representatives from each of six faculties of Maastricht University,
which also means they receive education in different buildings. The students, who were
not selected for the focus group interviews, received a rejection email, and were asked
the reasons to follow and not to follow the COVID-19-regulations of the university
(Supplementary materials can be found at https://osf.io/fzep9/, see Appendix 1). All
students who participated received a 10-euro worth incentive for their participation.
In order to get an outsider’s perspective on students’ adherence behavior, we also
interviewed corona-stewards and security/crowd-control officials who were active in
the university buildings and were trained to monitor the adherence of personnel and
students to the guidelines of the university. Corona-stewards are either students or
personnel. They wear an orange vest for identification and warn students and staff
members if they spot guideline deviant behavior. Security/ crowd-control officials are

professionals hired by an outside agency. They are recognizable by their uniform and
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enforce students to follow the 1.5 m distancing guideline when large groups entered or
left a lecture hall. Interviewees were recruited through their employers. Ten stewards
were invited to 2 online focus group interviews and 5 security people for a separate
online interview. We selected stewards/security from all different faculties/ buildings;
starting vs. experienced; female and male; and of different ages.

In the end, a total of 33 (of 48) students (23 females and 10 males) participated in
on-site and online focus group interviews (9 no-shows, and 6 last-minute cancellations
because of mild cold symptoms). Twenty students attended on-site focus groups, and
13 students participated in online sessions, from six faculties: Health, Medicine and
Life Sciences (n = 6); Psychology and Neuroscience (n = 3); Law (n = 5); Business
and Economics (n = 5); Arts and Social Sciences (n = 4); Science and Engineering (n
= 10). Five students, who sent additional responses via email, were from Psychology
and Neuroscience (n = 1), Arts and Social Sciences (n = 1), Law (n = 2), and Science
and Engineering (n = 1). Moreover, of 10 invited stewards, 1 male and 7 females (one
of them was 73 years and for others, the age range was between 20 to 26) participated
in the interviews (1 no-show and 1 last-minute cancellation). There were only 2 male

security officials who could attend the study at the selected date/time.

Design and Procedure
Semi-structured focus group interviews were conducted with students. Each focus
group interview was moderated by two researchers (facilitator and note-taker): the
first two on-site and two online sessions were moderated by GtH and TV, the latter
two on-site and two online sessions were conducted by FS and TV. On-site focus group
interviews were held on September 9 and 10; online sessions were held via ZOOM
on September 22 and 23, 2020. Focus group interviews lasted 1-1.5 hours and were
conducted in English since Maastricht University has a large international staff and
student population. All sessions were recorded with the consent of the participants
prior to the start of the interviews. An information letter and consent form were
provided before the focus group interviews and signed consent forms were collected.
During the focus group interviews, an interview guide was used to structure the
conversation. The university’s corona protocol, i.e., keeping 1.5 m-distance; staying
at home/getting tested; and wearing facemasks (at that time not mandatory), was
discussed to explore students’ opinions/perceptions regarding these behaviors by
comparing situations and behaviors inside and outside the university. Also, barriers
and facilitators and communications about those regulations were addressed. After four

on-site focus group interviews, the sessions were evaluated and, due to data saturation,
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the focus also shifted to different aspects (e.g., stress, online & on-site education, etc.)
and details (e.g., do you feel comfortable asking people to keep their distance, are you
afraid of getting COVID-19). In the online sessions, we also focused on the psycho-
logical and social aspects of the COVID-19 crisis and education in times of COVID-19,
as these topics were brought up by students during the on-site focus group interviews.
The full interview guide can be found in the supplementary materials, Appendix 2.
Semi-structured focus group interviews with stewards took place on September
30, and October 1, and with security on October 5, 2020. We conducted two online
focus group interviews with corona-stewards, moderated by FS and TV, one individual
interview with one steward due to the language restrictions (in Dutch and moderated
by GK) and one online focus group interview with security/crowd-control (in Dutch
and moderated by IM). Focus group interviews with stewards were in English and
lasted approximately 1.5 hours. Topics of discussions included their observations on
the students’ (non)compliance behaviors with UM COVID-protocol and their experi-

ences with students.

Data Analysis

A combination of inductive and deductive thematic analysis was conducted (Braun &
Clarke, 2006; Fereday & Muir-Cochrane, 2006). We firstly aimed to inductively identify
various patterns in students’ responses and later on, deductively validating these themes

to the theories on health-behavior mentioned below (Vaismoradi et al., 2013).

Inductive Thematic Analysis

The focus group interviews with students were summarized in writing (TV, GtH,
and FS) and quotes were transcribed verbatim (TV). After a thorough reading of the
summaries, an inductive, data-driven analysis was independently conducted by two
of the authors (GK & TV) to generate the themes. The final themes were confirmed

by consensus.

Deductive Thematic Analysis

Based on the following theories, themes were rechecked deductively for determinants
and salient beliefs of the students regarding the regulations and behind their (non)
adherence behavior. The final themes were confirmed by consensus. Behavior-oriented
theories help intervention developers by explaining health-behavior (Bartholomew-
Eldredge et al., 2016). Several theories guided the deductive thematic analysis: the
Theory of Planned Behavior (TPB) (Ajzen, 2011; the Reasoned Action Approach,
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Fishbein & Ajzen, 2010) postulate that people’s behaviors are determined by their
intentions to engage in that behavior, and intention is influenced by (1) attitude, which
is people’s perception regarding the positive or negative consequences of performing a
behavior; (2) perceived norm, which is people’s perception of others’ (dis)approval for
performing a behavior, or people’s perception of significant others’ behavior; and (3)
perceived behavioral control (or self-efficacy), which is people’s perception of having
required skills to perform a certain behavior. Those three determinants consist, in
turn, of underlying beliefs that indicate the content of those skills/barriers, norms and
consequences. Protection Motivation Theory (PMT) argues that one’s response to a
health threat is influenced by (1) threat appraisal, one’s evaluations of severity of the
threat and one’s perceptions of susceptibility to the threat, and (2) coping appraisal,
one’s expectation of whether executing a response will lead a change (response efficacy)
and one’s perceived ability to execute this response successfully (self-efficacy). Threat
and coping appraisals together lead to protection motivation, which is oné’s intention
to execute the recommendations in response to a health threat (Milne et al., 2000;
Norman et al., 2005; Peters et al., 2013; Rogers, 1975; Ruiter et al., 2014). Moreover,
theories of automatic behavior and habits claim that these behaviors are external cue
dependent and unconscious, so do not require the use of many cognitive resources
(Verplanken, 2018).

Data Analysis of the Focus Group Interviews With Stewards/Security

The focus group interviews with stewards/security people were also summarized in
writing by TV, FS, GK, and IM. As the main aim of these interviews was to gather more
insights regarding students’ (non)adherence to the university COVID-19-guidelines,
we did not analyze these interviews in detail, but checked the texts for any additional
findings.

Results

In this study, we aimed to explore students’ adherence and reasons behind their (non)
adherence to COVID-19-regulations within a university. The final list of themes
included: general university COVID-19-guidelines, keeping distance, staying at home/
getting tested, wearing a facemask, education and social aspects, and communications

within the university (see Table 2.1 for themes).
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Table 2.1: Determinants and underlying beliefs of students’ adherence to the regulations

Inductive Deductive

Opinions
about the
university’s
COVID-19
regulations in
general

not afraid of contracting COVID-19 Risk Perception Belief
feeling safe inside the university

susceptible to contract COVID-19

the physical and social consequences of contracting COVID-19

makes it difficult to meet and connect with other students Attitudinal Belief
well-organized

guidelines are irrelevant for our generation

worrying about my future

trust in other people's adherence behavior

telling people around me to adhere to the guidelines

staff members remind to follow the regulations Normative Belief
difficult to adhere to Control Belief
information about the guidelines is confusing

outside the university buildings

Keeping
distance

do not want to get sick Risk Perception Belief
want to protect parents and grandparents (vulnerable)

do not want to spread the virus to others Attitudinal Belief
concerned for public health

meeting social contacts

while contacting with teacher or tutor

when you are new and seek new friends

with close friends Control Belief

in student houses or at home

difficult to tell other people to keep 1.5m distance from me

not enough space in the buildings to keep distance

facilities within the university

outside the university buildings

when there is no reminder Habit

when you forget

Getting
tested/ staying
at home

scared of missing lectures Attitudinal Belief
taking care of oneself

responsibility towards others

scared of testing positive

financial reasons Control Belief

difficulty to detect or differentiate the symptoms of COVID-19
from other diseases

Wearing a
face mask

while wearing my facemask, keeping 1.5m distance is less Risk Perception Belief
needed/relevant

feeling safer while wearing a facemask Attitudinal Belief
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Opinions About the University’s COVID-19 Regulations in General

Most students viewed the guidelines and infrastructure created in the university
buildings as well-organized (e.g., signs on the floor, the walking routes, 1.5 m apart
tables and chairs, and the presence of stewards). Some students found it easy to follow
the guidelines. However, other students stated that the information about the regula-
tions that they received from the university is confusing and they have difficulties
adhering to the guidelines. Also, students, especially first-years, indicated that due
to the regulations, it is difficult to make new friends or meet with fellow students to

socialize or study. For instance, one student stated:

‘At the university, they made it very difficult to socialize there, that is, you scan in
and go to your class and scan out as soon as it is done. So, there you don't really

interact with anyone and your tutorials are really small groups.” (student no. 22)
From a different perspective, another student argued:

“For me, it’s nearly impossible to have a social life with taking the measurements
into account because everyone I met before the corona crisis, I'm still meeting
and it’s just if someone feels cold or something, they let themselves tested and
they say that to each other but when you meet other people, and they are your
friends... Yeah. For me, it is impossible to keep the distance and I still have a
social life and I want to continue having that. And it didn’t really change during
the crisis.” (student no. 26)

When asked about their experiences within and outside of the university, students
indicated that within the university, they more easily follow the guidelines, and feel
safe. Whereas outside, they found it difficult to keep a distance from others, especially

in the supermarket and city center. One student stated:

“When I am at the university — yes because it is quite empty and they are doing
a really good job by making sure that there is only limited amount of people
in the building, so it is really easy to stick to the guidelines, but in Maastricht
overall, I would say it is not possible. You can be really careful, but as soon as

you go to the supermarket, no one else cares.” (student no. 22)

In addition, some students mentioned that they are also not as careful outside as inside

the university buildings regarding following the rules, e.g.:

‘At least what I have experienced when we are at the university, we are a bit

more careful because we know that we are in this institution and because we
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see the university staff that is also trying to remind us constantly to keep the
distance, but then there are just so many opportunities outside the university
to meet up with people. We are trying to keep a distance. Somehow it always
ends up not happening at some point. We are either crossing each other or we

are staying too close to each other.” (student no. 28)

Additional beliefs arose from the discussions. First, some students mentioned that they
are afraid of contracting COVID-19 and infecting other people, so they are adhering
to the rules. On the other hand, some students stated that they are not afraid of getting
COVID-19 because they are young. One student argued:

“Group mentality is that we accept the consequences. We know we are respon-

sible for ourselves. We know we might get the virus.” (student no. 4)

Second, regarding telling other people to follow the guidelines, some students deemed
it challenging and instead would prefer someone with authority to do that. Also, one

student mentioned:

“If people aren’t going to respect that, that’s their problem and you cannot really
do policing to other people’s lives.” (student no. 22)

Third, students revealed that staff remind students to follow the regulations. Fourth, one
student shared her concerns pertaining trusting other people’s adherence behavior. Lastly,
some students said that they worry about their future, such as finding an internship or a

job, as there are less opportunities for placement and to meet staff and make a network.

Keeping Distance

Even though students support the 1.5 m-distance-from-others guideline, most students
found it difficult with reasons as “with close friends; when you are new and seek new
friends; outside of university buildings; in student houses or at home; while contacting
with teacher or tutor; when there is no reminder; when you forget; when others don’t

keep their distance.” For example, one student mentioned:

“Like when you are inside the building, you have always these reminders of
keeping your distance, but when you are back into the streets or just hang out
with your friends, you don’t have all these signs that remind you keep your
distance. So automatically by instinct, you just go back together. It is also socially
kind of hard to even with your friends keep one and a half meters.... so yeah
just by instinct you just go back to together” (student no. 31)
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Some students stated that there is a lack of space in some university buildings to

maintain a 1.5 m-distance. For instance, one student stated:

“There are certain things that individuals simply can’t control. It is unlikely
that all students and members of staff at the university keep a 1.5 m-distance
at all times: sometimes the rooms in which we have tutorials are very limited
in terms of space for that to be possible, especially at the beginning and ending

of sessions.” (student no. 36)

In one of the focus group interviews, students discussed their negative experiences
within the university library regarding adhering to the regulations. One student argued
that at the library, especially during the opening and closing hours, there are too many
people at the same spot and the stairs are too narrow. Moreover, students talked about
their struggles to tell others to keep 1.5 m-distance. Some students found it hard to
stand up their own opinion and to warn their friends to keep distance.

Reasons behind students” keeping-distance behavior are “do not want to get sick;
do not want to spread the virus to others; want to protect parents and grandparents;

concerned for public health.” One student stated:

“I like to keep the distance because I do not want to get Corona in the first
place, but I am not worried about me too much because I am young and of
good health. I like to keep the distance more because I want to protect my
parents or grandparents, who are more vulnerable, from catching the virus.”
(student no. 38)

On the contrary, one of the most common reasons why students do not adhere to or
having difficulties adhering to keeping 1.5 m-distance regulation relates to the social
aspect. Some students conveyed that they want to sit together with their friends, have
drinks and go their friends’ places, so to socialize; even though they normally try to
keep distance, when they are together with their friends, distancing becomes impos-
sible to adhere to.

Getting Tested/Staying at Home

There was a wide range of beliefs for (non)adherence to the regulation of staying at
home and getting tested when having symptoms. Some students thought that getting
tested is easy while some others found it difficult. The reasons behind not getting
tested/staying at home included “financial reasons; scared of missing lectures; scared of

testing positive” On the other hand, the reasons for getting tested/staying at home were
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“responsibility towards others; taking care of oneself.” For instance, in case of having

symptoms, one student stated:

“If I would not feel well, I would stay home immediately and get tested. The
most important reason is not to form a risk for my family and other people. I
actually had a cold in April for about a week and during that time and a period
after, I didn’t go anywhere and did my grocery shopping online.” (student no. 35)

Students mentioned that they struggle to detect or differentiate the symptoms of
COVID-19 from other diseases or a cold. If they have sneeze or cough that might as
well be an allergy, or in case they have headache, understanding whether it is COVID-19
or not is difficult. However, some students thought that in every case, they should stay

at home even if they have mild symptoms:

“There is lack of responsibility because if you are feeling sick, you shouldn’t
£0 to school, but on the other part, I get that it is also difficult to relate every
symptom to coronavirus. But of course, if I feel like that I wouldn’t go to school.”
(student no. 23)

Wearing a Facemask

At the time of focus group interviews (September 2020), facemasks were not
compulsory (since October 2020, students and staff are obliged to wear facemasks
inside the university, when walking or standing). Although students mostly argued
that facemasks are important, they were content to have a choice to wear masks or
not. On the other hand, if it would become mandatory at the university, they would
not see that as a problem. Some students mentioned that they are wearing facemasks
at the university and/or while doing grocery shopping. Also, some students stated that
when other people wear facemasks, they feel safer. There was a discussion regarding the
impact of wearing facemasks on the adherence to the other measures. Some students
conveyed that it enhances distancing behavior because when they see people who are
wearing facemasks, that reminds them to keep distance. Nevertheless, others thought
that it negatively affects distancing behavior as people come closer because they think

that wearing a facemask protects them from getting infected.

Social and Psychological Aspects and Education During COVID-19
Due to the online lectures and COVID-19 measures, almost all students stated that

they find it difficult to make new friends online and meet with people at the university.
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They claimed that they had a chance to socialize with their potential friends before
and after the lectures or during the breaks before COVID-19. However, now, since
teaching is mostly online or because of the regulations at the university, they could
not meet with fellow students. Therefore, due to the lack of social support, they felt
that they experienced more stress.

According to students, the transition from onsite to hybrid/online education
was very prompt, and it worked well, albeit with some small problems. All students
preferred on-campus education as opposed to online lectures. They found the online
education environment more challenging, stressful, and tiring. Some students stated
that they are required to spend long hours in front of a screen during the online lectures,
which might be more difficult for students who have concentration problems. Also,
they conveyed that some students might not have a suitable learning environment at
home or in student houses. Furthermore, during the online lectures and tutorials, they

found it hard to engage and ask questions.

Communications Within the University

Students argued that updates by email are helpful yet too long, so they generally skip
them without reading. They would prefer short and clear emails and transparent
communication. They stated that they would like the news communicated very fast, as
the press conferences are in Dutch and international students need translations to be
informed about the new regulations. Most students found the guidelines and visuals

within the university buildings clear and informative.

Additional Information from Stewards and Crowd Control

Stewards conveyed that students mostly give a positive response when they approach
them to keep their distance. They observed that in some locations (e.g., because of
the infrastructure) and situations (e.g., before and after the lectures), compliance
decreases. They mentioned that students are trying to stick to the rules, but sometimes
they forget to do so (e.g., disinfecting tables after the lectures or using hand sanitizer
upon entering the buildings). One interesting finding was that stewards/ security stated
that in comparison with students, staff members are less compliant with COVID-19

measures of the university and less willing to adapt their behaviors.
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Discussion

In this project, our final goal is to create an intervention to minimize the spread of
the coronavirus by enhancing students’ compliance with COVID-19-regulations of
the university. The development of an effective behavior change intervention requires
an understanding of the target groups’ behavior and determinants of those behaviors
(Bartholomew-Eldredge et al., 2016; Kok et al., 2016). Therefore, we examined (non)
adherence behaviors of students to the regulations and the determinants behind those
behaviors.

The findings of our study revealed that most of the participants have positive
attitudes towards the measures. In addition to expressing their willingness to adhere
to COVID-19-guidelines, they also mentioned facilitators and barriers for their
(non)compliance. They thought that the university’s COVID-19-guidelines and the
established infrastructure mostly serve as a buffer against infection. However, some
students also stated that they have difficulties in keeping distance where there is
not enough space (e.g., check-in/out and stairs at the library). In addition, students
mentioned that sometimes keeping distance is not up to them because others do not
keep their distance. In such situations, they feel uncomfortable telling others to keep
1.5 m-distance and prefer tutors/teachers or stewards to keep order. Also, almost all
students mentioned the social aspect of the guidelines. Even though they want to
comply, they also stated that it is difficult to make new friends or meaningful contacts
under these circumstances. When they meet with their friends, it becomes impossible
to adhere to the guidelines because either they do not care or do not pay attention to
keeping distance. Barrett and Cheung (2021) explored the determinants of distancing
and hand hygiene behaviors among the UK university students and found that low
self-efficacy significantly negatively impacts students’ social distancing behavior.
Moreover, Beeckman et al. (2020) also demonstrated that among the adult population
self-efficacy is one of the determinants of physical distancing behavior. People who
adhere to the coronavirus measures reported that they are confident about their skills
to comply with the rules. In line with these findings, as students in our study reported
that they are having difficulties with keeping distance when together with friends or
telling others to keep their distance, being low in self-efficacy might act as a barrier
for students’ adherence to COVID-19-regulations.

Concerning risk perception beliefs, some students reported that they are not
afraid of contracting coronavirus because they are young, so that the consequences
might be minimum for themselves. However, some of them added that they are

afraid of infecting others with coronavirus. De Bruin and Bennett (2020) found that

34



Exploring Students’ Adherence to COVID-19 Guidelines

people who perceive higher risks of COVID-19 infection show more compliance
with preventive behaviors such as physical distancing. Hence, risk perception can be
one of the factors that impact students’ adherence to the regulations. Also, as studies
revealed that perceived norm is an important determinant of compliance with the
preventive behaviors (Folmer et al., 2020; Hagger et al., 2020), students’ perception of
their friends” or tutors/teachers’ behavior might be another factor that has an effect
on students’ preventive behaviors. Moreover, students also stated that sometimes they
simply forget to keep 1.5 m-distance from others and fall back into old routines, which
is in line with the findings of Hagger et al. (2020).

The limitations of this study include that since the measures constantly change
due to the circumstances, people’s compliance behavior might also alter. For instance,
at the time of the focus group interviews, facemasks were not mandatory. Later, they
became mandatory in public places and in shops and buildings where people come
together. However, although new developments happen(ed) every day, the nature of
the specific regulations in this study (i.e., distancing, testing and isolating) remained
unchanged throughout the period of data collection. Another limitation is that the
results were based on self-reports of a limited number of students, but steward/security
data confirmed the findings. On the other hand, although we did not aim to sample
to saturation, the interviews and observations produced little change to the codebook

after the initial on-site focus group interviews.

Conclusion

The main findings of the interviews showed that most students were in favor of the
COVID-19-regulations, if not for themselves than at least to protect the vulnerable.
At the same time, they found adhering to these rules difficult in some situations. On
the one hand, the infrastructure and university staff and surveillance personnel were
deemed helpful for students’ adherence to the guidelines. On the other hand, the factors
that hindered adherence behaviors of students included the physical environment; the
need to socialize; being low in self-efficacy to correct others; forgetting; no perceived
threat, and/or low vulnerability such as being young. Based on the information
gathered during the interviews, (low) self-efficacy and (low) risk perception might
be the most relevant determinants behind the (non)adherence behaviors of students.
Also, perceived norms and habits might impact students’ compliance with preventive
behaviors. The information gathered in this study will inform the following quantitative

survey study, as the next step to identify the most relevant determinants of students’
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(non)adherence behaviors to the guidelines, resulting in concrete ideas for an inter-

vention to promote COVID-19-preventive behaviors.
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Chapter 3

Abstract

Background: When reopening universities in times of COVID-19, students still have
to adhere to COVID-19 behavioral guidelines. We explored what behavioral determi-
nants (and underlying beliefs) related to the adherence to guidelines are both relevant

and changeable, as input for future interventions.

Methods: A cross-sectional online survey was conducted (Oct-Nov 2020), identifying
behavioral determinants (and underlying beliefs) of university students’ adherence to
COVID-19-guidelines, including keeping 1.5 m distance, getting tested, and isolating
(N =255).

Results: Attitude, perceived norm, self-efficacy, and several beliefs (e.g., risk perception
beliefs T am not afraid because I am young’ [r = -0.33; p < .001]; attitudinal beliefs,
e.g., I feel responsible for telling people to adhere to guidelines’ [r = 0.37; p < .001];
self-efficacy beliefs, e.g., ‘COVID-19-prevention guidelines are difficult to adhere
to [r =-0.30; p < .001]) were associated with intention to adhere to guidelines, and
for those beliefs there was room for improvement, making them suitable as possible

intervention targets.

Conclusions: Students mostly adhere to COVID-19 guidelines, but there is room
for improvement. Interventions need to enhance students’ adherence behavior by
targeting the most relevant determinants as identified in this study. Based on these
findings, a small intervention was introduced targeting the determinants of students’

adherence to guidelines.

Keywords: COVID-19; university students; adherence; determinants; guidelines;

intervention
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Introduction

Since the first identification of the coronavirus disease 2019 (COVID- 19), almost all
countries around the world took preventive measures. Person-to-person transmission
of the virus was established as the source of infection (Adhikari et al., 2020; Rothan &
Byrareddy, 2020; Shereen et al., 2020), and therefore behavioral measures such as social
distancing, quarantining and wearing facemasks were taken (Fauci et al., 2020; Van
Bavel et al., 2020). Another measure was the closure of schools (ranging from primary
schools to universities) to further slow the spread of the virus but with negative conse-
quences for students’ psychosocial wellbeing and educational development (Auger et
al., 2020; Head et al., 2020; Petretto et al., 2020; Ziauddeen et al., 2020). Moreover,
even though the vaccination has started, authorities continue to suggest people to
follow the preventive measures as long as the vaccination rate has not reached a critical
threshold for group immunity (WHO, 2020). Therefore, when reopening universities,
university administrators need to develop and implement theory- and evidence-based
interventions to enable students’ safety within university facilities.

For intervention development, it is important to examine an individuals’ relevant
behaviors including the determinants and underlying beliefs of those behaviors
(Bartholomew Eldredge et al., 2016; Fernandez et al., 2019; Peters, 2014). In this specific
case, the focus was on students’ behaviors and determinants. The role of the relevant
stakeholders was already realized by the facilitation of preventive behaviors such as
providing facilities for disinfecting hands, arrows for walking directions, instructions
for taking a test, et cetera. In the present study, we answer the question why students
perform specific risk behaviors and what motivates them to replace these behaviors
with more safe behaviors. The identified belief structures, in turn, will serve as the

target points for future interventions (Kok, 2014).

Theories About Behavioral Determinants and Their Underlying Beliefs

Theories behind this study include the Reasoned Action Approach (Fishbein & Ajzen,
2010; Theory of Planned Behavior, Ajzen, 2011), which postulates that intention is
the most proximal determinant of behavior. Intention is influenced by three other
determinants with underlying beliefs: (a) attitude, people’s evaluation of consequences
and experiences when performing the behavior; (b) perceived norm, people’s beliefs
that important others would (dis)approve of their performing the behavior (injunctive
norm) and their beliefs that others like themselves do (or do not) perform the behavior
(descriptive norm); (c) perceived behavioral control (comparable to: self-efficacy),

people’s beliefs about the degree to which they are capable of, or have control over,
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carrying out the behavior. Protection Motivation Theory (Maddux & Rogers, 1983)
states that people respond to a threat based on its (a) perceived severity and (b)
perceived susceptibility, (c) the availability of an adequate coping response, and (d)
their self-efficacy to perform the behavior. Next to theories about reasoned behavior,
theories on automatic behaviors and habits, which are context-dependent automatic
behaviors (Wood & Riinger, 2016), can additionally explain behavior, for example
why it is difficult to keep distance from close friends with whom you normally might

also be physically close with.

Selecting the Most Relevant Determinants by Employing the CIBER Approach

After mapping the determinants/beliefs behind students’ adherence behavior, the next
step to create an intervention is to select the most relevant targets to intervene upon.
To develop our intervention, we used the Confidence Interval-Based Estimation of
Relevance (CIBER, Peters & Crutzen, 2018) approach, which enables intervention
developers to select relevant determinants/beliefs based on 1) association between
the behavior/intention and other determinants/beliefs and 2) room for improvement
of each determinant/belief based on its univariate distribution. Although one deter-
minant/belief might have a high correlation with intention/behavior, it still might
not be a good target to incorporate in the intervention due to the less to no room
for improvement. By room for improvement, we mean that, for instance, if people
already show a high self-efficacy to adhere to the rules, this determinant cannot be

substantially improved.

The Current Study

In this study, we aimed to identify the relevant and changeable determinants and
underlying beliefs of students’ adherence to COVID-19- guidelines, thereby quanti-
fying the findings of our earlier qualitative study (Chapter 2). We use insights into the
relevance of these determinants/beliefs in the intervention to be developed. Based on
our qualitative findings, the behaviors that we focus on in this study are 1) adherence
to general COVID-19 guidelines, and the two most important specific guidelines:
2) keeping at least 1.5 m distance, and 3) staying at home and getting tested when
having symptoms. Although wearing a facemask inside facilities is also identified as
an important measure, this was introduced as part of the university guidelines after
the start of this study. Although we anticipated this by adding some belief-questions
in our questionnaire, we did not measure intention or behavior, and therefore those

outcomes are not reported here. Also washing/disinfecting hands is identified as
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important behavior, but compliance was already high, and therefore seen as having a

lower need to change.

Methods

Strengthening the reporting of observational studies in epidemiology (STROBE)
guidelines providing guidance to the researchers to report their studies were followed
to report this observational study (Von Elm et al., 2007). In order to maximize scrutiny,
foster accurate replication, and facilitate future data syntheses (e.g., meta-analyses)
(Peters et al., 2012), supplementary materials (e.g., questionnaire) are available at the

Open Science Framework: https://osf.io/fzep9/.

Participants and Recruitment

Participants were university students who had the intention to visit the Maastricht
University buildings “within the next two months”, as all questions were focused on
that period (students filled out the online questionnaire between 26 October and 9
November 2020). They were recruited through Flycatcher (2021) (a certified online
panel and operator of the existing representative student panel of Maastricht University
(UM) - see also https://www.flycatcher.eu/en/Home/Over Ons). This panel represented
students from all Maastricht University faculties and programs. All students who are a
member of the UM student panel were invited to participate in the online survey. As
compensation for participating in a questionnaire through this panel, students receive
a small incentive each time they participate in research (10 euro for 900 points and
this survey was 150 points). This study was approved by the Ethics Review Committee
Psychology & Neuroscience, Maastricht University, ref. 188_10_02_2018_S59. All
participants consented to participate in the study.

Design and Procedures

Data collection period was between October 26 and November 9, 2020. In this period,
the Dutch government installed an “intelligent lockdown” during which higher
education institutions had the option to offer hybrid education in which students
could choose between attending classes on-site within the university buildings (with
a limited number of students being allowed in a time slot) or online. Students were
invited to the study via e-mail, which included a hyperlink. When clicking to this

link, they were directed to the survey which starts with the information about the
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questionnaire as well as a question whether they consent to participate in this study.
Students who indicated that they do not want to consent were directed to the end
of the survey. Students who consented received the questionnaire in block-random
order in which the four categories were randomized over four orders (using a Latin-
square design, i.e. (1) ABCD; (2) DCBA; (3) BDAC; (4) CADB whereby A = general
UM COVID-19-guidelines; B = keeping distance; C = testing and isolating, and D
= demographics/additional information - see also Measurements). Note that A is
about behaviors specific to the university setting and B and C are more overarching
because also applicable outside the university setting. No questions could be skipped,
but participants were free to stop at any time. The language used in the questionnaire
was English.

Measurements

In our earlier qualitative study (Chapter 2), we gathered information on students’
determinants and underlying beliefs regarding (non)adherence to the university’s
COVID-19-guidelines. Based on these findings and theories of reasoned and automatic
behavior, we formulated our survey questionnaire. The items consisted of questions
regarding 1) adherence to general COVID-19-guidelines of the university (keeping
1.5 m distance, disinfecting hands, refraining handshake, avoiding crowds and getting
tested/isolating), 2) keeping 1.5 m distance, and 3) getting tested/isolating when
having symptoms, and 4) demographics (i.e., gender, age, study-year, and faculty).
The major be comparable to the whole student panel (as we used the student panel for
data collection). Lastly, some questions on education (hybrid vs. on-site and online vs.
hybrid), social and mental health, and physical activity in times of COVID-19 were
included, but these are not reported here as they are beyond the scope of this chapter
(see Supplementary file 1 for the complete questionnaire; see Supplementary file 2 for
results). Determinants were measured based on the theories mentioned earlier (Ajzen,
2011; Fishbein & Ajzen, 2010; Maddux & Rogers, 1983; Wood & Riinger, 2016) and the
content of the underlying belief items were created based on the information elicited

in the interviews with students.

Adherence to COVID-19-Guidelines of the University

After introducing the general COVID-19 prevention guidelines in university buildings,
students’ self-reported adherence to COVID-19- guidelines of the university (9 items)
and intention to adhere to guidelines for the next two months (6 items) were measured.

Those items related to 1) keeping 1.5 m distance from other people, 2) disinfecting
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hands upon entering the university building, 3) refrain from shaking hands, 4) avoiding
crowds or situations where 1.5 m distance was not possible, 5) staying at home,
and getting tested. To calculate a general adherence intention, we combined those
intentions (Q = 0.74) to one general adherence intention score. Please note that the
university rule to wear a facemask was installed after we conducted this questionnaire,
and therefore this intention was not included in this composite score. Additional to
adherence behavior and intention, attitude (2 items; bad-good; unpleasant-pleasant),
perceived norm (2 items; e.g., “Most people like me always adhere to the general university
COVID-19 prevention guidelines™), self-efficacy (2 items; e.g., “I am confident that if I
want to, I can adhere to the general university COVID-19 prevention guidelines”), risk
perception beliefs (4 items, e.g., “I am not afraid of contracting COVID-19 because I am
young”), attitudinal beliefs (7 items; e.g., “The general university COVID-19 prevention
guidelines are irrelevant for our generation”), perceived norm belief (1 item, i.e., “My
teachers/tutors at UM care about the general UM COVID-19 prevention guidelines”),
and self-efficacy beliefs (2 items; e.g., “The general UM COVID-19 prevention guidelines
are difficult to adhere to”) were measured. All items were measured on a 7-point Likert

scale (see Supplementary file 1 for the full questionnaire).

Keeping 1.5 m Distance

Keeping 1.5 m distance intention was measured with three items: For the next two
months I intend to: (a) keep 1.5 m distance from the people close to me, (b) keep
1.5 m distance from all other people, and (c) avoid crowds. Additionally, attitude (2
items), perceived norm (2 items), self-efficacy (2 items), risk perception (1 item), risk
perception belief (1 item), attitudinal beliefs (6 items), perceived norm belief (1 item),
self-efficacy beliefs (7 items) and habits (a 6-item scale, Q = 0.83; e.g., “Coming closer
than 1.5m to other people is something that ... I may do without thinking”; for the use of
Q, see Crutzen & Peters, 2017). We provided Q) scores where necessary. If we did not
indicate €, that means that each item was separately assessed in the CIBER analysis
since each relevant item is likely to be a target for an intervention. All items used similar
formulations as the items as described above (see Adherence to COVID-19-guidelines

of the university) and were measured on a 7-point Likert scale.

Testing and Isolating

To measure testing and isolating behavior, one measure of intention was included (i.e.,
“For the next two months, I intend to ... get tested and stay at home as a precaution until
I have the test results if I have cold-related symptoms or a high temperature (fever)”).
Additionally, attitude (2 items), perceived norm (2 items), self-efficacy (2 items), risk
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perception (1 item), attitudinal beliefs (6 items), and self-efficacy beliefs (2 items) were
measured. All items were again similar to the items described above and measured

on a 7-point Likert scale.

Data Analysis

IBM SPSS Statistics 26 was used for descriptive analyses, e.g., frequencies, means (M)
and standard deviations (SD). Correlations between students’ adherence behaviors
to guidelines and their intentions to adhere to guidelines, and correlations between
intentions and their determinants were analyzed. In our analysis, we did not control for
age or gender. Intervening in the university setting did not allow for targeting specific
students based on their gender and age. The ‘constraints’ of the intervention setting
consisted of using communication channels within the university and changes in the
environment (e.g., providing certain facilities) that affected all students (regardless of
their gender and age).

To select the most relevant determinants, i.e., to what extent the determinants
were correlated with intention (as most important predictor of behavior), and to what
extent there was room for improvement, we used the CIBER approach, which visualizes
the data and illustrates the univariate distribution of each item in one panel and the
association between behavior/determinant and determinants in another panel (see
Figure 3.1; Crutzen et al., 2017; Peters & Crutzen, 2018). It is necessary to combine these
two types of analyses when establishing relevance. Assessing the associations of deter-
minants with behavior and/or determinants is important because those determinants
that are not associated with behavior and/or more proximal determinants will often
be the least likely candidates to intervene upon. The univariate distributions are also
important because bimodal distributions may be indicative of subgroups, and strongly
skewed distributions have implications for how a determinant should be targeted.
For example, if a determinant is positively associated with behavior but left-skewed,
most population members already have the desired value (for positively formulated
questions), so it should merely be reinforced in an intervention. Conversely, right-
skewed positively associated determinants imply a need for change, as most population
members do not have the desired value yet. This latter category of determinants would
be more viable intervention targets as there is more room for improvement. To create
the CIBER plots, we used the ‘behaviorchange’ R package (Peters, 2021).
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Results

A total of 907 students (all UM-student-panel members) were invited to participate,
with the prerequisite of having the intention to visit the university in the next two
months; 328 students (36.2%) responded to the survey (after removing 57 responses:
poor response quality (e.g., consistency of answers, straight lining and completion time)
[n = 2], drop-out/incomplete questionnaire [n = 55]). Among those 328 students, 69
stated they do not intend to visit the university in the next two months and 4 students
mentioned they did not visit the university in the past two months, and thereby did not
have behavioral data. Hence, 255 students (75.7% female) were included in the data
analyses. The mean age of students was 21.0 years (SD = 2.7) and 50 students (19.6%)
indicated that they are living alone. More detailed background characteristics of the

sample are provided in Table 3.1.

Table 3.1: Background characteristics of the sample (N = 255)

N (%)
Students
Female 193 (75.7%)
Age in years (M + SD) 21.0 (2.7)
Study year
Bachelor year 1 81 (31.8%)
Bachelor year 2 52 (20.4%)
Bachelor year 3 48 (18.8%)
Pre-master 2 (0.8%)
Master year 1 51 (20%)
Master year 2 17 (6.7%)
Master year 3 4(1.6%)
Faculty*
FHML 91 (35.7%)
FASoS 28 (11%)
FPN 29 (11.4%)
SBE 39 (15.3%)
FdR 18 (7.1%)
FSE 50 (19.6%)
Living situation
1 live alone 50 (19.6%)
I live with my parent(s)/caretaker(s) 51 (20%)
I'live with my partner 20 (7.8%)
I live with people other than the abovementioned 134 (52.5%)

* FHML: Faculty of Health, Medicine and Life Sciences; FASoS: Faculty of Arts and Social Sciences; FPN:
Faculty of Psychology and Neuroscience; SBE: School of Business and Economics; FdR: Faculty of Law; FSE:
Faculty of Science and Engineering.
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Adherence to COVID-19-Guidelines of the University

Students showed high adherence to COVID-19 university guidelines based on self-
reported measures. In the past two months, 34.1% (almost) always kept 1.5 m distance
from other people (M = 5.76; SD = 1.19; Mdn (IQR) = 6.00 (5.00 to 7.00)); 24.7%
(almost) always avoided situations where one cannot keep 1.5 m distance (M = 5.29;
SD =1.49; Mdn (IQR) = 5.00 (4.00 to 6.00)), 51.4% (almost) always avoided crowds (M
=6.13; SD = 1.12; Mdn (IQR) = 7.00 (5.00 to 7.00)), 75.3% (almost) always disinfected
their hands upon entering the university buildings (M = 6.46; SD = 1.14; Mdn (IQR)
=7.00 (7.00 to 7.00)), 87.1% stated that they (almost) always refrained from shaking
hands in the past two months (M = 6.76; SD = 0.70; Mdn (IQR) = 7.00 (7.00 to 7.00)).
A total of 77.6% students did not have cold-related symptoms or a high temperature/
fever in the past two months. Of the remaining 22.4% students who had symptoms or
fever, 77.2% stated that they got tested for COVID-19, and 90.9% of students who got
tested stated that they (almost) always stayed at home as a precaution until they had
the test results. The mean score of students’ intention to adhere to guidelines was M
=6.33(SD =0.75); Mdn (IQR) = 6.50 (6.00 to 6.83). Moreover, students’ intentions to
adhere to COVID-19-guidelines of the university was positively correlated with their
adherence behaviors (7’s ranging from 0.36 to 0.68 for the different behaviors; all p’s

< .001; note that getting tested and isolating behavior was not included here).

Selecting the Most Relevant Determinants and Underlying Beliefs

In this section, we will report the results for Adherence to COVID-19- guidelines of
the university” in detail, to illustrate the systematic approach for selecting determinants
and their underlying beliefs, based on the CIBER plots (Peters & Crutzen, 2018). For
keeping distance and getting tested/isolating, we report the detailed analyses in the
Supplementary Materials, and just report summaries of the selected determinants

and beliefs in this text.

Attitude

Both attitude questions (bad-good - further referred to as attitude/ good; and
unpleasant-pleasant — further referred to as attitude/ pleasant) were positively
associated with intention to adhere to guidelines (r = 0.50 and r = 0.31 respectively;
both p’s <.001). However, attitude/good had a very high mean score (M = 6.60; SD =
0.85; Mdn (IQR) = 7.00 (6.00 to 7.00)) as opposed to attitude/pleasant (M = 4.20; SD
=1.67; Mdn (IQR) =4.00 (3.00 to 5.00)). Although both attitude items were positively

correlated with intention, for attitude/good (see Figure 3.1, right panel), students were
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already convinced that adhering to COVID-19-guidelines of the university would be
good (see Figure 3.1, left panel). Therefore, there is less to no room for improvement
for attitude/ good, while attitude/pleasant could be targeted with accepting the disad-

vantages in balance with the evident advantages.

Perceived Norm

Both perceived norm items (i.e., “Most people like me always adhere to the general UM
COVID-19 prevention guidelines” further referred to as PN/ like me; and “Most people
who are important to me think I should adhere to the general UM COVID-19 prevention
guidelines” further referred to as PN/ important others) were positively correlated with
intention (r = 0.35 and r = 0.55 respectively; both p’s <.001). When analyzing the mean
scores of both items separately, perceived norm/important others and perceived norm/
like me had mean scores of M = 6.14 (SD = 1.05); Mdn (IQR) = 6.00 (6.00 to 7.00) and
M =5.27 (8D =1.37); Mdn (IQR) = 5.00 (5.00 to 6.00) respectively. This indicates that
PN/like me had a high relevance and more room for improvement than PN/important
others, although both items are relevant targets for an intervention (see Figure 3.1).

Both could become more positive with an appropriate intervention.

Means and associations (r) with intention to adhere to the guidelines (R* = [.37; .55])
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Figure 3.1: Univariate distributions of determinants and their association with intention to adhere to
guidelines.

Note. On the left, the names of the determinants are displayed (or question items in Figure 3.2). The left-hand
panel includes mean scores of determinants with 99.99% confidence intervals. The right-hand panel shows the
association between the target variable (intention) and the determinants (e.g., attitude and perceived norm).
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Self-Efficacy

Both self-efficacy items (“I am confident that if I want to, I can adhere to the general UM
COVID-19 prevention guidelines” and “Always adhering to the general UM COVID-19
prevention guidelines is up to me”, further referred to as SE/confident and SE/up to
me) were positively correlated with intention (r = 0.42, p <.001, and r = 0.19; p < .01
respectively). Both had relatively high mean scores (SE/confident: M = 6.38, SD = 0.94,
Mdn (IQR) = 7.00 (6.00 to 7.00); SE/up to me: M = 5.42, SD = 1.68, Mdn (IQR) = 6.00
(4.00 to 7.00)), which state that students were already confident that they can adhere
to the guidelines, meaning there is less room for improvement. Even though students’
individual scores for SE/up to me were more scattered over the scale, the relevance was

relatively low because it was only weakly correlated with intention (see Figure 3.1).

Risk Perception Beliefs

Out of four risk perception beliefs, ‘I am not afraid of contracting COVID-19 because I
am young! was negatively correlated with intention (r =-0.33; p < .001; see Figure 3.2,
right panel) and the mean score was close to the middle of the scale (M = 3.05; SD =
2.06; Mdn (IQR) = 3.00 (1.00 to 5.00); see Figure 3.2, left panel). This suggests that this
particular risk perception belief is highly relevant as a target for future interventions,

Means and iati (r) with intention to adhere to the guidelines (R* = [.24; .44])
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Figure 3.2: Univariate distributions of underlying beliefs and their association with intention to adhere to
guidelines.
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stressing that being young is not a guarantee for avoiding serious negative consequences
of contracting COVID-19. All other risk perception beliefs were not significantly
correlated with intention (all s ranged between -0.12 and 0.10, with p’s > .05).

Attitudinal Beliefs

Attitudinal beliefs “The general university COVID-19 prevention guidelines are irrelevant
for our generation” and “The general university COVID-19 prevention guidelines cause
me to become tired of the whole situation” both had negative correlations with intention
to adhere to guidelines (r = -0.37; p < .001 and r = -0.22; p < .01). In addition, “The
general university COVID-19 prevention guidelines are well-organized” and “I feel respon-
sible for telling people around me to adhere to the guidelines” was positively correlated
with intention (r = 0.32 and r = 0.37 respectively, p’s < .001). Other attitudinal beliefs
had no association with intention. As students showed strong disagreement with the
item “The general university COVID-19 prevention guidelines are irrelevant for our
generation”, and because they already agreed that the guidelines are well-organized,
these two items had relatively low potential for change. On the other hand, as the
individual scores were all over the scale and the mean score was in the middle of the
scale, the items of ‘I feel responsible for telling people around me to adhere to the guide-
lines’ and “The general university COVID-19 prevention guidelines cause me to become

tired of the whole situation’ were highly relevant.

Perceived Norm Belief

The belief “My teachers/tutors at the university care about the general UM COVID-19
prevention guidelines” was positively correlated with students’ intention to adhere to
the guidelines (r = 0.35; p <.001). Since students are already convinced about this (M
=5.74; SD = 1.27; Mdn (IQR) = 6.00 (5.00 to 7.00)), it had a relatively low relevance

as a target for change.

Self-Efficacy Beliefs

Both self-efficacy beliefs (“The general university COVID-19 prevention guidelines are
difficult to adhere to” and ‘The information we receive about the general UM COVID-19
prevention guidelines is confusing’) had a negative correlation with intention (respec-
tively: r = -0.30; M = 2.80; SD = 1.52; Mdn (IQR) = 3.00 (2.00 to 4.00); r = -0.21; M =
2.78; SD = 1.55; Mdn (IQR) = 2.00 (2.00 to 4.00); see Figure 3.2). Both beliefs could
become more positive (meaning lower scores) through an intervention, especially the

first, increasing students’ self-efficacy to adhere to the guidelines.
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Summary of Keeping 1.5 m Distance

Keeping distance was subdivided into three categories: keeping distance from people
close to me, keeping distance from all other people, and avoiding crowds. In this
section only the most relevant determinants and underlying beliefs are mentioned.
Although relevance is subjective, we define most relevant as: 1) the correlation with
intention is at least moderate (r > 0.30) AND 2) the mean score on a variable could
potentially improve with at least 1 point (on the 7-point Likert-scale). Note that for
each intervention a different focus can be decided, and with changing this definition,
a ranking of most relevant determinants and underlying beliefs can be established.
The above-mentioned rule to select the most relevant determinants/beliefs was also
used for getting tested/isolating. All CIBER plots can be found in Supplementary
materials file 3.

For the intention to keep distance to people close to the individual and to keep
distance from all other people, both perceived norm (important others) and self-
efficacy (confident) were seen as relevant and changeable. For keeping distance to all
other people (contrary to people close to an individual), also one’s risk perception (r
=0.40; M = 5.69; SD = 1.33; Mdn (IQR) = 6.00 (5.00 to 7.00)), habit (r =-0.31; M =
4.26; SD = 1.27; Mdn (IQR) = 4.33 (3.50 to 5.17)), and attitudinal belief “Keeping 1.5m
distance would ensure that other people do not contract COVID-19 through me” (r =
0.31.; M =5.76; SD = 1.29; Mdn (IQR) = 6.00 (5.00 to 7.00)) can be seen as important
targets for intervention development. No additional determinants or underlying beliefs

met our criteria of being relevant when it comes to “Avoiding crowds”

Summary of Results on Getting Tested/Isolating

Although many determinants related to getting tested and isolating when having
COVID-109 related complaints had moderate to high correlations with intention (N
= 255), only one attitudinal belief met our criteria for being highly relevant: “Testing
and isolating means taking care of yourself’ (r = 0.46.; M = 5.96; SD = 1.35; Mdn (IQR)
= 6.00 (5.00 to 7.00)). However, in hindsight this statement might also have been

interpreted as “only yourself”, which makes it ambiguous.

Discussion

The aim of the study was to identify the most relevant determinants of students’
adherence to general COVID-19-guidelines of the university. Students mostly adhere

to guidelines, but there is room for improvement. In our study, we gave some insights
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in how to select relevant and changeable determinants of adherence for future inter-
vention development.

Similar to our earlier and the current study, Blake et al. (2021) found that students
mostly adhere to guidelines. However, in some situations (e.g., due to the environment),
they experience difficulties. Barrett and Cheung (2021) and Wismans et al. (2020)
reported that college students perceived several barriers for successful adherence to
preventive measures, in particular in relation to social distancing. In our earlier qualitative
study (Chapter 2), we also found that students were willing to adhere to guidelines within
the university buildings but besides mentioning several facilitators (e.g., the infrastructure
of the buildings and reminders from staff) they perceived barriers for adherence to the
behavioral guidelines, for example difficulties with telling friends to follow the regula-
tions. Also, some students stated that they are not afraid of COVID-19 because they are
young, which makes it difficult for them to see the need for following the guidelines.

Reicher and Drury (2021) claim that the main problem is not people’s lack of
willingness to adhere to guidelines. Our studies also point out that students mostly
intend to adhere to COVID-19 guidelines, however, they might require the help of
intervention developers to enhance the adherence. In order to change a behavior,
we first need to know what to target (i.e., determinants (and underlying beliefs) of
students’ behaviors). Therefore, in the current study, we selected the determinants
(and underlying beliefs) that have room for improvement, which makes them clear
targets for an intervention, which we will describe in the next section (see Translating
our findings into a small intervention).

This study had several limitations. First, due to the nature of our survey, findings
are based on self-report. Therefore, the actual behavior and self-reported behavior
might be different. However, in our earlier qualitative study, based on their observa-
tions, stewards/security people reported that students adhere to guidelines and are
willing to do so. Therefore, high adherence rates found in the current study might not
be due to social desirability but what we observe happening in practice within our
university setting. Second, only students who are willing to visit the university in the
next two months were invited and we do not know if the determinants of students who
are willing to visit the university in the next two months and other students are the
same. Third, although it was explicitly mentioned at the beginning of the questionnaire
that we were not looking for desirable answers, social desirability might still be a factor
that affected the results (however also see limitation 1). Fourth, we could not assess the
determinants of all behaviors that were included in the guidelines of the university as a
longer questionnaire might increase the drop-out rate/uncompleted responses. Fifth,

the conditions constantly change, therefore, the guidelines and measures also. Currently
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(April 2021), all universities have moved to mainly online-learning. The determinants
might be different when vaccination rates have reached a critical threshold. Of course,
that situation was not at hand during data collection for the current study, so the study
might be repeated later to see how determinants change comparing a pre-vaccination
vs. post-vaccination situation. However, our findings are still helpful for universities
to create safe environments for their students when the universities are reopening.
Moreover, one of the goals of this paper is to demonstrate how the findings of a deter-
minant study can be translated into an intervention, so that others can use a similar
approach. Sixth, our focus is not on theory or generalizable data; our focus is on the
process of developing an intervention for the specific situation at our university at that
time and that process is hopefully generalizable to other settings and times. Lastly, we
mainly utilized the theories of Reasoned Action Approach and Protection Motivation
Theory and the results of our qualitative study in the selection of determinants and
formulation of questions related to these determinants. Hence, there might be other
determinants that affect students’ adherence behaviors that are not included in the
study at hand. However, building on the results of the qualitative research among this

target group, we are convinced that we covered the most salient beliefs.

Translating Our Findings Into a Small Intervention

Based on the findings of this study, the most relevant determinants and underlying
beliefs behind students’ adherence to the guidelines were selected. While the Christmas/
New Year break was approaching, a small intervention, a New Year’s message to students,
was created which included the intervention messages targeting determinants of
students’ adherence to guidelines, and specific behaviors, in this case specifically
keeping distance from others during the Christmas break, as most students go visiting
their families and friends; see Figure 3.3. Embedded in the New Year’s message was
a short documentary (Marketing & Communications Maastricht University Office,
2020), in which students who have had COVID-19 share what this disease has done
and is still doing to them. They also let us know what they think of the measures. This
video was developed independently, but it provided an excellent ‘real life’ input to the
message, and both complement each other.

The New Year’s message was carefully crafted combining the outcomes of our
determinants’ study and the available literature on effective communication for
behavior change. Based on the observed risk behaviors from the survey, and their
determinants, the main focus was on (1) the limited group of students who indicated

that they are “not afraid of contracting COVID-19 because I am young”; (2) students
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Good preparation for a better 2021
For most of us, 2020 has not been easy. People became seriously ill from COVID-19. Some lost loved ones
to the virus. And our social lives were largely put on hold®*. Many of you have taken responsibility, for
yourselves and for others. You have consistently followed the government guidelines both on and off the
UM campus®. That makes us proud and grateful.

Unfortunately, the end of the pandemic is not yet in sight®. That is why we are looking ahead to the
upcoming holiday period and the beginning of 2021. Our message: please stay the course so that 2021 will
be a better year for all of us*.

Even if you are young!
Itis a well-established fact that young people can transmit COVID-19 without experiencing any symptoms
themselves‘. So, even if you are young and think you are protected against the effects of COVID-19, you
can still be a danger to others®. Imagine how you would feel if someone else who is vulnerable were to
become infected with COVID-19 because of you*. This could happen while you are visiting your family
during the Christmas holidays, as well as if you stay in Maastricht and fail to follow the safety protocols’.
Therefore, however healthy and strong you may feel, make sure you keep your distance and follow the
guidelines as long as the pandemic persistsé. This is how you can help to ensure that society returns to
normal®.

Sometimes young people do not feel sick if they have COVID-19. But often they do'. In this short
documentary, students who have had COVID-19 share what this disease has done and is still doing to
them’*. They also let us know what they think of the measures'™.

23 Sl ﬂﬁi
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Good preparation...

Nobody underestimates how difficult it is—keeping your distance, few social contacts, not celebrating
the holidays with your entire family and all your friends®. You can make it easier on yourself by thinking
about it now. Prepare in advance, so you know what you are going to do to stay healthy and safe during the
holiday period™. That way, you know what lies ahead. For example, you could follow these tips:

o Discuss in advance with your family and friends how to get through the holidays safely. For
instance, create a top-10 list of safe activities that you can do together and make agreements on how
to protect each other™.

o Head outdoors and take a walk in nature while staying 1.5 meters away from each other".

o Keeping a physical distance doesn't mean you can't have social contacts. Celebrate New Year’s via
Zoom or another platform®. If we all do it, this will hopefully be the first and last time it needs to
be done°.

Figure 3.3: New Year’s message for the students, plus identification of underlying behavior change methods.
Figure 3.3 continues on next page.
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o Organize social gatherings in such a way that it is easy to keep your distance™.

o If you have friends who don’t want to follow the guidelines, don’t invite them?. Also, don’t visit
people who are breaking the rulesr. That might sound strict, but by doing this, you are helping a
huge group of people‘. Remember, the more people and the closer together they are, the faster the
virus spreads®¢.

«  Veryimportant: don’t go to a social gathering if you have symptoms of COVID-19*“. You can always
call for a quick and easy test and stay at home until you have the results". Of course, don’t visit
anyone if you have any symptoms, even if they are mild".

...makes for a better 2021!

A vaccine will be available in 2021. It will take a while before everyone gets their turn, but then we can
move on to a new normal®. Until then, as a UM community, we will also follow the guidelines. It is a
question of perseverance, however difficult it may be, but we are doing it for our friends, our families, the
vulnerable in our society, and for ourselves©. Together, we will overcome™.

Happy holidays and come back healthy!

Figure 3.3: Continued.

a: Consciousness raising; b: Feedback; c: Reinforcement; d: Scenario-based risk information; e: Anticipated
regret; f: Punishment; g: Goal setting; h: Environmental re-evaluation; i: Personalize risk; j: Modeling; k: Cultural
similarity; I: Mobilizing social support; m: Information about others’ approval; n: Planning coping responses;
o: Environmental re-evaluation; p: Resistance to social pressure. All these methods and their parameters are
described in: Bartholomew Eldredge et al., 2016: chapter 6, and: Kok et al., 2016: supplementary file (open access).

who feel responsible for telling other people “to adhere to the guidelines”; (3) students
who “become tired of the whole situation”; and (4) students who indicate that the
“prevention guidelines are difficult to adhere to”. These four determinants are targeted
by appropriate behavior-change methods, derived from Intervention Mapping
(Bartholomew Eldredge et al., 2016: chapter 6; Kok et al., 2016: Supplementary file). In
these references, those methods, and their so-called parameters for effectiveness, are
systematically described. See Figure 3.3 for the New Year’s message, with the theoretical
methods indicated in the text and described below the text. In the message, feedback
and reinforcement are two examples of methods that were used. Feedback was used
in the following intervention message: “Many of you have taken responsibility, for
yourselves and for others. You have consistently followed the government guidelines
both on and off the UM campus.” In terms of determinants, this message does not
deny the difficulty in adhering to guidelines, but it does show that most students (as
indicated in our survey) do adhere to this. This is also aimed to be reinforced in the
next intervention message: “That makes us proud and grateful”. For those students that
have difficulty adhering to guidelines, among others, the method of planning coping
responses was used. This consisted of providing tips on how to deal with high-risk situa-
tions in the upcoming Christmas/New Year break. When looking at the parameters for
effectiveness for planning coping responses, there are two aspects: (1) identification

of high-risk situations and (2) practice of coping response. This shows that adequate
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translation of the method into practical applications (in this case a New Year’s message)
is constrained by the vehicle used to deliver the intervention messages. In this general
New Year’s message, it was possible to identify high-risk situations and communicate
those to students in combination with a number of practical tips on what to do.

However, actual practicing of coping responses was left to the responsibility of students.

Conclusion

This study identifies the relevant determinants and underlying beliefs of students’
adherence to COVID-19-guidelines. Moreover, it is a showcase demonstrating how
results of a determinant study can be used when developing intervention messages. We
do not know for sure if this intervention had the desired effect, but we are convinced
that we have optimized the likelihood of achieving the desired effect by following the
optimal theory- and evidence-based process in a short time period. That process can
be repeated in comparable needs and times, even in different settings, where resources

(time and budget) are constrained.
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Abstract

Background: Although several COVID-19 vaccines are available, the current challenge
is achieving high vaccine uptake. We aimed to explore university students’ intention to
get vaccinated and select the most relevant determinants/beliefs to facilitate informed

decision making around COVID-19 vaccine uptake.

Methods: A cross sectional online survey with students (N = 434) from Maastricht
University was conducted in March 2021. The most relevant determinants/beliefs
of students COVID-19 vaccine intention (i.e., determinants linked to vaccination

intention, and with enough potential for change) were visualized using CIBER plots.

Results: Students’ intention to get the COVID-19 vaccine was high (80%). Concerns
about safety and side effects of the vaccine and trust in government, quality control,
and the pharmaceutical industry were identified as the most relevant determinants of
vaccine intention. Other determinants were risk perception, attitude, perceived norm,

and self-efficacy beliefs.

Conclusion: Our study identified several determinants of COVID-19 vaccine intention
(e.g., safety, trust, risk perception, etc.) and helped to select the most relevant determi-
nants/beliefs to target in an intervention to maximize COVID-19 vaccination uptake.
Concerns and trust related to the COVID-19 vaccine are the most important targets
for future interventions. Other determinants that were already positive (i.e., risk

perception, attitudes, perceived norms, and self-efficacy) could be further confirmed.

Keywords: vaccine; COVID-19; intention; determinants; university students

64



Determinants of Students’ COVID-19 Vaccination Uptake

Introduction

The world has been trying to combat the COVID-19 pandemic since late December
2019 (Rothan and Byrareddy, 2020). Governments implemented public health measures
that were deemed to be the only way to prevent the spread of SARS-CoV-2 until the
roll-out of the COVID-19 vaccines (Bedford et al., 2020; Kissler et al., 2020). However,
new developments brought new challenges, such as vaccine donation (see, e.g., Guidry
etal.,2021) and COVID-19 vaccine hesitancy, defined by the WHO Strategic Advisory
Group of Experts (SAGE) on Immunization as the delay in acceptance or refusal of
vaccines despite availability of vaccine services (Chevallier et al., 2021; MacDonald,
2015; WHO, 2014, p. 7).

Since several COVID-19 vaccines were developed or are currently under devel-
opment, people’s intention to get the COVID-19 vaccine as a vital step is the focus of
health professionals and governments. High vaccine uptake is deemed important to
control the spread of COVID-19 (Chevallier et al., 2021; DeRoo et al., 2020). Several
studies demonstrated that people’s intention to get vaccinated against COVID-19
is positive, yet not positive enough (Malik et al., 2020; Paul et al., 2021) and that
there is room for improvement. To increase vaccine uptake, identifying the so-called
determinants/ beliefs behind people’s intention to engage in health behavior, such as
vaccination against COVID-19, is the key to develop successful evidence and theory-
based interventions (Kok, 2014; Peters, 2014). As behavior change methods do not
directly operate on the behavior itself but on its determinants, intervention developers
first need to map the determinants of behavior/intention and then select the most
relevant ones for an intervention (Kok et al., 2016; Peters, 2014). In a systematic review
by Larson et al. (2014), an attempt was made to understand vaccine hesitancy and its
determinants, but answers remained inconclusive: they concluded that determinants
of vaccine hesitancy are context-specific and varying across time, place, and type of
vaccine. Therefore, in this study, we systematically determined and selected the most

relevant determinants/beliefs of COVID-19 vaccine intention of university students.

Theories Behind the Study

An earlier meta-analysis has shown clear support for the utility of Theory of Planned
Behavior in explaining vaccine hesitancy (Xiao & Wong, 2020). The Theory of
Planned Behavior (or in updated version the Reasoned Action Approach (Fishbein
& Ajzen, 2010); Theory of Planned Behavior (Ajzen, 2015)) postulates that behavior
is influenced by one’s intention to engage in that behavior, and intention is influenced

by three determinants with underlying beliefs: (a) attitude, one’s (positive/negative)
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evaluation of the consequences of engaging in a behavior; (b) perceived norm, one’s
perception that important others might (dis)approve of them for engaging in a behavior
(injunctive norm) and one’s perception that others like themselves do (or do not) engage
in a behavior (descriptive norm); (c) perceived behavioral control (or self-efficacy),
one’s perception about whether they are capable of, or have control over, executing
a behavior. Protection Motivation Theory (Maddux and Rogers, 1983; Ruiter et al.,
2014), on risk perception, declares that (a) threat appraisal, people’s perception of the
severity of a threat (perceived severity) and people’s perception of how susceptible
they are to a threat (perceived susceptibility), and (b) coping appraisal, people’s expec-
tation of whether engaging in a behavior will lead to a change (response efficacy) and
people’s perception of whether they can perform a behavior successfully (self-efficacy),
determine people’s risk perception and how they will respond to a threat. In the case
of vaccination intention, determinants related to automaticity and habit do not seem

to be essential.

Current Study

The aims of this study were to (1) examine university students’ intention to get the
COVID-19 vaccine and (2) select the most relevant (i.e., correlated to one’s intention,
and showing room for improvement) determinants/beliefs of students’ intention to
get vaccinated to target in an intervention. By COVID-19 vaccine, we refer to vaccines

that are approved for use in the EU at the time that this study was executed.

Methods

Participants and Recruitment

Maastricht University students were recruited (8 March until 29 March 2021) through
a student panel operated by Flycatcher (2021) (an online survey platform https://
www. flycatcher.eu/en/Home/OverOns [accessed on 21 March 2022]). The student
panel is refreshed at the beginning of each academic year by including new students
and is representative of all the study years. All panel members of the student panel
were invited to the survey. Three reminders were sent to the students (on 15, 22, and
25 March). Students who completed the survey received a small incentive for their
participation. This study was approved by the Ethics Review Committee Psychology
& Neuroscience, Maastricht University (reference number 188_10_02_2018_S59).
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Design and Procedure

The cross-sectional online survey could be accessed upon clicking the hyperlink sent
with an e-mail invitation. After informed consent, students received questions on the
topics of (1) their views on the risk of contracting COVID-19 and its severity (risk
perception); (2) concerns and trust around the COVID-19 vaccine (concerns and
trust—specific attitudinal and risk-perception beliefs); (3) their opinions about getting
the COVID-19 vaccine (attitude); (4) what they think about what other people will do
or want them to do regarding getting the COVID-19 vaccine (perceived norm); (5)
potentially difficult situations regarding getting the COVID-19 vaccine (self-efficacy);
and (6) their intentions to get the COVID-19 vaccination (intention). Students were
also asked about their demographic information. All questions were in English to
reach all the students (both Dutch and international) within the university (note that

all students have a good command of English).

Measurements
The questionnaire was developed based on the available literature on COVID-19- vaccine
hesitancy and vaccine hesitancy in general (Daly and Robinson, 2021; Dror et al., 2020;
Neumann-Boéhme et al., 2020; Quinn et al., 2019; Taylor et al., 2020) and further revised
based on a qualitative pretest with students (data not published—in this pretest we asked
for examples about information needs and trusted resources). The underlying theories
behind the questionnaire were the Reasoned Action Approach (RAA) and the Protection
Motivation Theory (PMT). Questions can be found at the OSF: https://osf.io/fzep9/.
Intention was assessed with the item “T intend to get the COVID-19 vaccination
when invited to do so”, which was answered on a 7-point Likert scale (fully disagree
(1)—fully agree (7)). Another two intention questions were asked based on two
different scenarios regarding waiting to get the COVID-19 vaccine: (1) “When it is
my turn, I think I will wait to see if others experience any negative side effects due to
getting the COVID-19 vaccination” and (2) “When it is my turn, I think I want to wait
until next year before I make a decision about getting the COVID-19 vaccination” with
a 7-point Likert answer option and in case, they are not willing to get the COVID-19
vaccine, “I do not intend to take the vaccination” response option was included.
Risk perception was assessed with five items such as “I think that without
vaccination, I might be at risk of contracting COVID-197; “I think that if I contract
COVID-19, the physical consequences for me would be severe”; and “I know people
who have severe health problems due to COVID-19”. All items were answered on a

7-point Likert scale; fully disagree (1)—fully agree (7).
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Concerns and trust is partly underlying attitude and risk perception, and focused
on students’ evaluations about the development, safety, possible short- and/or long-term
side effects of the COVID-19 vaccine as well as students’ trust in government, pharma-
ceutical industry, and quality control with regard to the COVID-19 vaccine. Additionally,
three items were included to compare the COVID-19 vaccine with current vaccines in
the National Immunization Program in relation to safety, effectiveness, and trustiness.
There were 14 items in total; example items are “I am worried about the speed of the
development of the vaccine”; “I am worried about the safety of the COVID-19 vaccine”;
“I am worried about possible long-term (more than a week) negative side effects of the
COVID-19 vaccine”; “I trust the government about ensuring the safety of the COVID-19
vaccine”. Except for “How many people do you know who already received the COVID-19
vaccine and had no serious complaints afterwards?” item (answer option: none (1)—many
(7) and I do not know people who already received the COVID-19 vaccine), all items
were responded on a 7-point Likert scale (fully disagree (1)—fully agree (7)).

Attitude consisted of seven items, for instance, “I think that by getting the
COVID-19 vaccine, I protect myself against contracting COVID-19”; “I think that
getting the COVID-19 vaccine is a way out of this pandemic”; and “I think that getting
the COVID-19 vaccine is my moral duty”. All attitude items were answered on a 7-point
Likert scale (fully disagree (1)—fully agree (7)).

Perceived norm included three items with a 7-point Likert scale answer option
(fully disagree (1)—fully agree (7)): “I think that most people like me will get the
COVID-19 vaccination”; “I think that my doctor/health care provider wants me to
get the COVID-19 vaccination”; and “I think that most people who are important to
me want me to get the COVID-19 vaccination™

Self-efficacy was measured with six items, e.g., “If I would decide to get the
COVID-19 vaccination, I am confident that I could get it when it is my turn”; “I
feel comfortable talking to my family and/or friends about whether or not to get the
COVID-19 vaccination”; and “I am confident that before I decide to get the COVID-19
vaccine, I will have sufficient information about the COVID-19 vaccine”. A 7-point
Likert scale was used for the answer options (fully disagree (1)—fully agree (7)).

Demographics were measured by asking age, gender, study year, faculty, living

condition and nationality (Dutch or international).

Data Analysis
Descriptive statistics were analyzed by using IBM SPSS Statistics 26, and the associa-
tions between intention and all determinants/beliefs were calculated and reported (for
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an example, see Chapter 3). The Confidence Interval-Based Estimation of Relevance
(CIBER, [Peters & Crutzen, 2018]) approach was used to establish the determinant/
belief relevance depending on (1) the association between the intention to get the
COVID-19 vaccine and determinants (e.g., risk perception) and (2) the room for
improvement based on the univariate distribution of each determinant/belief. For
instance, if a determinant/belief has no correlation with intention but has room for
improvement, this determinant/belief would unlikely be a determinant to intervene
on, whereas a determinant/belief correlated with intention and has a mean score on
the middle of the scale or on the undesirable direction would be a relevant target.
Therefore, combining these two types of information is necessary for establishing the
determinant/ belief relevance (Crutzen et al., 2017). While determining the relevance
of a determinant/belief, it is important to check all the available information (and
context) simultaneously, where the CIBER plots help inspect the information by visual-
izing the univariate distribution of each determinant/belief; the correlation between
behavior/determinant and determinants; confidence intervals for the mean; and
confidence intervals for bivariate correlations (Peters & Crutzen, 2018). The CIBER
approach also allows intervention developers to study the determinants at a high level
of specificity, i.e., sub-determinants or beliefs, that can be used in the intervention
messages (Crutzen et al., 2017), as we did in our study. Contrary to commonly used
multiple regression analysis in determinant studies which assesses the total explained
variance in the dependent variable based on the determinants in the model, the CIBER
approach assesses the determinant/ belief relevance on the individual determinant level
and postulates that the multiple regression analysis can be problematic to establish
the determinant/belief relevance due to the overlap between the determinants (for
details see; [Peters & Crutzen, 2018]). To create the CIBER plots, the ‘behaviorchange’
R package was used. The questionnaire and Supplementary Materials are available at

the Open Science Framework: https://osf.io/fzep9/.

Results

Background Characteristics of the Sample

A total of 908 students were invited to the survey and 483 responded (53.2% response
rate). From those, 43 incomplete responses and 2 responses with poor response quality
(i.e., straight lining/patterns) were removed. Another four did not consent to partici-
pating, leading to a final sample of 434 students (47.8%). The mean age of eligible
students was 22 (range: 18-42 years) (panel [based on data of UM Flycatcher student
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panel members] = 22; range 18-43 years). A total of 75.3% of students were female
(panel = 73.3%). Dutch (51.8%) and international students were equally represented;
no difference in vaccination intention was found between Dutch and International
students (M = 6.16 for Dutch students and M = 6.23 for international students, p =
0.61). For the different underlying determinants, some determinants scored signifi-
cantly different, but the mean differences for the most were small (most determinants
had a mean difference <0.30, and all <0.70—Data not reported but can be found in
Supplementary Materials). Detailed background information about the sample is
provided in Table 4.1.

Table 4.1: Background characteristics of the sample (N = 434)

Students N (%)
Gender (female) 327 (75.3%)
Age in years (M + SD) 22.1(3.5)
Study year
Bachelor year 1 96 (22.1%)
Bachelor year 2 84 (19.4%)
Bachelor year 3 99 (22.8%)
Pre-master 1(0.2%)
Master year 1 72 (16.6%)
Master year 2 51 (11.8%)
Master year 3 24 (5.5%)
Master year 4 7 (1.6%)
Living situation
1 live alone 88 (20.3%)
I live with my parent(s)/caretaker(s) 102 (23.5%)
I live with my partner 54 (12.4%)
I live with my partner and kid(s) 4(0.9%)
I live with my kid(s) 1(0.2%)
I live with people other than the abovementioned 185 (42.6%)
Faculty
Faculty of Health, Medicine and Life Sciences (FHML) 178 (41%)
Faculty of Arts and Social Sciences (FASoS) 41 (9.4%)
Faculty of Psychology and Neuroscience (FPN) 50 (11.5%)
School of Business and Economics (SBE) 60 (13.8%)
Faculty of Law (FdR) 49 (11.3%)
Faculty of Science and Engineering (FSE) 56 (12.9%)
Nationality
Dutch student 225 (51.8%)
International student 209 (48.2%)
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Intention to Get the COVID-19 Vaccine

Of the 434 students, 348 (80.1%; score 6-7 [fully agree]) intended to get the COVID-19
vaccination when invited to do so (11 students fully disagreed to get vaccinated against
COVID-19). The mean and median scores of students’ intention were M = 6.20 (1-7);
SD =1.44; Mdn (IQR) =7.00 (6-7); 11% of students agreed (6-7) with the item “When
it is my turn, I think I will wait to see if others experience any negative side effects
due to getting the COVID-19 vaccination™; 3.9% agreed (6-7) with “When it is my
turn, I think I want to wait until next year before I make a decision about getting the
COVID-19 vaccination”

Selecting the Most Relevant Determinants/Beliefs

Almost all determinants that were selected for this study (based on theory and earlier
research [Daly and Robinson, 2021; Dror et al., 2020; Neumann-Bohme et al., 2020;
Quinn et al., 2019; Taylor et al., 2020]) 1) were correlated with the intention to get
vaccinated, and 2) had potential room for improvement. With that, all items that
correlated significantly with intention and have room for improvement (we defined
‘room for improvement’ as having a mean score less than 6), are potentially relevant
as potential targets for future interventions. All mean, median, SD, IQR and r can be

found in Supplementary Materials.

Concern and Trust

Although the most belief items were significantly correlated with vaccination intention,
often the correlation coefficient was relatively low, or the mean score was relatively
high (see Figure 4.1). The determinant with high correlations and the most room for
improvement was “concern and trust” (except for one item where 12.4% indicated
to not know anyone who already received the COVID-19 vaccine, mean scores were
between 2.86 and 5.53, and r’s ranged from -0.27 to 0.67), and therefore an important
intervention target. Items included (1) the safety and effectiveness of the vaccine,
(2) possible side effects, and (3) trust in the government, the quality control and the
pharmaceutical industry. Regarding three additional items comparing current vaccines
in the National Immunization Program against diseases (such as measles, pertussis,
diphtheria, and other diseases) with the COVID-19 vaccine showed that participants
were neutral in terms of whether the COVID-19 vaccines are equally safe, effective,
and trusted (i.e., mean scores close to the middle of the scale, showing that there is

room for improvement; see Figure 4.1).
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Means and associations (r) with intention to get COVID-19 vaccine (R* = [.46; .6])

|am worried about the speed of the development of the vaccine
|am worried about the safety of the COVID-19 vaccine

|am worried about possible short-term (within a week) negative side effects of the COVID-18 vaceine.

|am worried about possible long-term (more than a week) negative side effects of the COVID-18 vaccine.

I think that fever and muscle pain after vaccination actually show that the vaccine is working.

I think that the COVID-19 vaccing will be effective against new mutations of the virus.

I think that if people already have other serious health issues, they should be hesitant about getting the COVID-19 vaccine. *
Itrust the government about ensuring the safety of the COVID-13 vaccine.

Itrust the qualty control around the COVID-19 vaccine. (EMA and the NCAs.)

Itrust the pharmaceutical industry about the safety of the COVID-19 vaccine.

Compared to current vaccines in the National Immunization Programme, | consider the COVID-18 vaccine equaly safe
Compared to current vaccines in the National Immunization Programme, | consider the COVID-19 vaccine equaly effective.
Compared to current vaccines in the National Immunization Programme, | consider the COVID-19 vaccine egualy trusted.

How many people do you know who already received the COVID-19 vaccine and had no serious complaints afterwards?

none:
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Figure 4.1: CIBER plot of concerns and trust visualizing means and association with intention to get the

COVID-19 vaccine.

Means and associations (r) with intention to get COVID-19 vaccine (R* = [.14; .27])

fully disagree

I'think that without vaccination, | might be at risk of contracting COVID-19.

fully disagree

I think that if | contract COVID-19, the physical consequences for me would be severe

fully disagres

Ithink that if | contract COVID-19, the social conseguences for me would be severe.

fully disagree

I know people who have severe health problems due to COVID-18.

I had people in my social environment (family, friends) whe had serious negative experiences related to COVID-19, fuly o

Figure 4.2: CIBER plot of risk perception visualizing means and association with

COVID-19 vaccine.
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Means and associations (r) with intention to get COVID-19 vaccine (R®* = [.59; .7])

Ithink that by getting the COVID-1 vaccine, | protect myself against contracting COVID-19.

Ithink that by getting the COVID-13 vaccine, | protect the people around me from contracting COVID-18. fuly

Ithink that getting the COVID-18 vaccine is a way out of this pandemic.

Ithink that by getting the COVID-18 vaccine, there will be fewer restrictions for me.

Ithink that by getting the COVID-19 vaccine, | can safely have more social contacts.

Ithink that getting the COVID-19 vaccine is my moral duty.

| would feel guilty if | transmitted the virus to others if | decided not to get the COVID-19 vaccine.

2 3 4 3 8 T A0 D5 00 0.5
Scores and 99.99% Cls 95% Cls of associations

Figure 4.3: CIBER plot of attitude visualizing means and association with intention to get the COVID-19
vaccine.

Means and associations (r) with intention to get COVID-19 vaccine (R? = [.41; .55])

| think that most people like me will get the COVID-19 vaccination. fully di

Ithink that my doctor/health care provider wants me to get the COVID-19 vaccination

I think that most people who are important to me want me to get the COVID-19 vaccination. fuly &

2 3 4 35 8 7 40 b5 00 05
Scores and 99.99% Cls 95% Cls of associations

Figure 4.4: CIBER plot of perceived norm visualizing means and association with intention to get the
COVID-19 vaccine.

Other Items That Should Be Considered as Target for Future Intervention
All risk perception items (see Figure 4.2), except “I had people in my social environment
who had serious negative experiences related to COVID-19” were significantly corre-

lated with vaccination intention (r ranges from 0.15-0.43). Additionally, all items scored
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neutral or positive and had room for improvement, making them important targets
for future interventions. Attitude (Figure 4.3), perceived norm (Figure 4.4), and self-
efficacy (Figure 4.5) items had high correlations (r’s ranging from 0.27 to 0.72), but
also had high mean scores (M’s ranging from 5.13-6.08), making those determinants

important targets for confirmation in interventions, but not for improvement per se.

Means and associations (r) with intention to get COVID-19 vaccine (R* = [.29; .43])

If | would decide to get the COVID-18 vaccination, | am confident that | could get it when it is my turn

If | would decide to get the COVID-18 vaccination, it is easy for me to get the COVID-19 vaccine when it is my turn

I'am confident that before | decide to get the COVID-19 vaccine, | will have sufficient information about the COVID-19 vaccine. fuly

&
1am confident that before | decide to get the COVID-19 vaccine, | can always ask for more information . : 2
from my general practitioner or the Public Heakth Service aly dissgree e [ =

| feel comfortable talking to my family and/or friends about whether or not to get the COVID-13-vaccination.

|.am not concerned about possible local pain that could occur at the time | get the COVID-18-vaccination if | decide to do so.

2 3 458 7 -0 95 00 05 10
Scores and 99.99% Cls. 95% Cls of associations

Figure 4.5: CIBER plot of self-efficacy visualizing means and association with intention to get the
COVID-19 vaccine.

Discussion

While reopening universities, it is vital to prepare a safe educational environment for
students and staff. This includes helping students to make informed decisions about
the COVID-19 vaccination. In this study, we identified the reasons (determinants/
beliefs) behind students’ possible hesitancy for the COVID-19 vaccine and selected
the most relevant determinants/beliefs to further improve the uptake.

Based on the findings of this study, most students (80%) intended to get
the COVID-19 vaccine when it is their turn. Previous studies among university
students also found relatively high willingness to be vaccinated against COVID-19
(Graupensperger et al., 2021; Barello et al., 2021; Pastorino et al., 2021). Nevertheless,
people’s intention to get the COVID-19 vaccine can be further enhanced by targeting

its determinants.
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Earlier studies on vaccine hesitancy illustrated attitude, perceived norm, and self-
efficacy as determinants of people’s vaccination intention (Larson et al., 2014; Xiao &
Wong, 2020). What is shown in our study in the context of COVID-19 is that students
have positive attitudes, perceived norms and self-efficacy in relation to the COVID-19
vaccines. This is in line with what other studies found (see, e.g., Guidry et al., 2021; Mo
etal., 2021). Additionally, risk perception was found to be a determinant of students’
vaccine intention, which was in line with the findings of previous studies (Caserotti
etal., 2021; Dubé et al., 2013; Reiter et al., 2020; Soares et al., 2021; Wang et al., 2020).
Therefore, those determinants should be further confirmed in future interventions.

Our study demonstrated that the concerns about the safety and side effects of the
COVID-19 vaccine, and trust in the government about the safety of the vaccine, the
quality control, and the pharmaceutical industry, are the most important intervention
targets to improve students’ intention to be vaccinated against COVID-19. Specifically,
the possible long-term side effects and safety of the COVID-19 vaccines were the main
concerns among students. This is in line with the findings from other studies in which
the safety and trust were found as the most important determinants of intention to
get the COVID-19 vaccine as well (Karlsson et al., 2021; Paul et al., 2021; Taylor et
al., 2020). However, when students were asked whether the COVID- 19 vaccines are
equally safe, effective, and/or trusted compared to the current vaccines in the National
Immunization Program, students mostly scored neutral, which might, or might not,
be indicative of a general hesitancy about vaccines’ safety, effectiveness, and trustiness
worldwide (Dubé et al., 2013). Future (potentially more qualitative) studies could help

answering this question.

An Intervention to Promote Informed Decision Making

Based on the findings of this study, the most relevant determinants/beliefs behind
students” intention to get the COVID-19 vaccine are listed in Table 4.2. For each
belief, a theoretical change method is selected that fits with the general determinant
(Kok et al., 2016), for example “If I contract COVID-19, the physical consequences
for me would be severe” had a mean that was relatively low, in combination with a
relatively low correlation. Both should be higher (that is: ideally it is desired that people
perceive COVID-19 as having severe consequences). One method for increasing
risk perception (and the correlation with intention to vaccinate) is “consciousness
raising” (either about the risk, or about the consequences). All methods for change
have so-called parameters for effectiveness that need to be fulfilled (Kok et al., 2016),

for example consciousness raising should always be combined with (an improvement
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in) self-efficacy. In a qualitative part of this project, we asked which aspects students
wanted to get information about, and by whom. Students indicated that they preferred
science-based information from content experts, supported by high-level scientific
publications. Based on this study, an intervention was developed that existed of a series
of videos on a special website of the university on COVID-19 directed at students.
The actual form was an interview by one student with, each time, an expert. The first
part was about risk perception and worries and trust, with two experts in clinical
microbiology, the second part on attitudes and perceived norms with two experts in
health promotion/health psychology, and the third part about perceived control was
covered with clear online instructions on how, where and when to get the vaccine,
especially focused on international students. More information on the intervention

development and lessons learned can be found in Chapter 5.

Limitations

The limitations of this study include: first, rapid changes happen in terms of vaccine
availability (e.g., the developments with AstraZeneca vaccine) as well as the COVID-19
regulations (e.g., relaxations in the measures) and depending on these developments
and the related media coverage, the intention of students to get vaccinated against
COVID-19 might also change over time. Therefore, follow-up studies at different
time points might be needed to have a better view of students’ intention level and its
determinants. Second, we could only assess a limited number of determinants/beliefs
since longer surveys might lead to a decline in the response rate. Therefore, there
might be other important determinants/ beliefs that might (positively or negatively)
contribute to students’ vaccine intention. Additionally, the CIBER approach is helpful
in eliminating irrelevant/not changeable determinants, but selection has to be carried
out carefully at all times; sometimes, for example, it is needed to create interventions
to keep a specific determinant at a certain high level. Systematic or scoping reviews
compiling the theories used in the studies of COVID-19 vaccination or vaccination in
general might be helpful for the identification of the determinants of vaccine intention
and provide a roadmap for future vaccine studies. Third, this study was conducted
in the Netherlands. As countries enforced varied regulations during the COVID-19
pandemic, selected relevant determinants may differ in other countries (see also
[Larson et al., 2014]). Fourth, we used an already existing student panel for the data
collection. Although the student panel is representative of the university students
and the response was relatively high for this study, there might some deviations in

the responses.
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Conclusion

In conclusion, the majority of students intended to get the COVID-19 vaccination.
However, there is still some hesitation in relation to the safety and side effects of
the COVID-19 vaccine as well as the trust in the government, quality control, and
pharmaceutical industry, which can be addressed with scientific information from
trusted sources that will assist in informed decision making. All relevant determinants/

beliefs can be targeted in interventions to facilitate the COVID-19 vaccine uptake.
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Chapter 5

Abstract

The process of developing a behavior change intervention can cover a long time period.
However, in times of need, this development process has to be more efficient and
without losing the scientific rigor. In this chapter, we describe the just-in-time, planned
development of an online intervention in the field of higher education, promoting
COVID-19 vaccination among university students, just before they were eligible for
being vaccinated. We demonstrate how intervention development can happen fast
but with sufficient empirical and theoretical support. In the developmental process,
Intervention Mapping (IM) helped with decision-making in every step. We learned
that the whole process is primarily depending on the trust of those in charge in the
quality of the program developers. Moreover, it is about applying theory, not about
theory-testing. As there was no COVID-19-related evidence available, evidence from
related fields helped as did theoretical knowledge about change processes, next to
having easy access to the target population and important stakeholders for informed
qualitative and quantitative research. This project was executed under unavoidable
time pressure. IM helped us with systematically developing an intervention, just-in-

time to positively affect vaccine acceptance among university students.

Keywords: COVID-19 vaccination; Intervention Mapping; time lags; intervention

development; health promotion
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Development of a COVID-19 Vaccination Intervention

Introduction

COVID-19 caused many problems and forced health promoters to develop interven-
tions under unavoidable time pressure. This haste is challenging as on average it takes
17 years “to move medical research from bench to bedside” (Morris et al.,, 2011, p.
510). However, the scientific process can become more efficient in times of need, and
without losing credibility (Hanney et al., 2015). Especially, the COVID-19 pandemic
taught us that there are ways to speed up intervention development and implemen-
tation, without losing scientific rigor (Hanney et al., 2020).

In this chapter, we describe the planned development of an online intervention
to promote COVID-19 vaccination among students at Maastricht University (The
Netherlands) within a time frame that was necessarily much shorter than usual (see
Figure 5.1) because the age group of the students was eligible for vaccination within
6 months. Hanney et al. (2020) formulated four overlapping strategies to shorten the
time lags from problem identification to intervention (or program) implementation in
practice: (1) increasing resources (e.g., funding), (2) working in parallel (e.g., starting
a next step if there is enough information), (3) starting or working at risk (e.g., expert
consensus instead of new research), and (4) improving processes (e.g., accelerating
procedures).

In the current project (and in line with Hanney’s suggestions), the importance of a
high vaccination coverage was recognized by the University’s leadership as a condition
for a safe reopening of the facilities, and for on-site teaching. Therefore—reducing
further delays in the intervention development—resources were made available to facil-
itate our iterative intervention development (in line with the suggestions of Kwasnicka
etal. (2021)). To further optimize efficiency and reducing time lags, several decisions
were either based on psychological theories (e.g., reasoned action approach, when
empirical evidence was not available) or taken in parallel/simultaneously by different
stakeholders (e.g., research team, video/website developers, university board). With
that, automatically more risks were taken in terms of (mis)communication, (faulty)
decisions during the process, subsequent (in)effectiveness of the intervention, and with
that (lowered) cost-effectiveness. To improve the intervention development process,
and to limit the financial and safety risks, we applied the six steps of the Intervention
Mapping (IM) protocol (Bartholomew Eldredge et al., 2016; Fernandez et al., 2019a;
Kok etal., 2016). IM is a protocol that guides the design of multilevel health promotion
interventions and implementation strategies (Bartholomew Eldredge et al., 2016). IM
consists of six steps: (1) conduct a needs assessment or problem analysis by identifying

what, if anything, needs to be changed and for whom; (2) create matrices of change
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* From the beginning, it was clear that there would be no formal evaluation. F : milestones

Figure 5.1: Time frame.
Note. IM = Intervention Mapping.

objectives by crossing performance objectives (sub-behaviors) with determinants; (3)
select theory-based intervention methods that match the determinants, and translate
these into strategies, or applications, that satisfy the parameters for effectiveness of
the selected methods; (4) integrate the strategies into an organized program; (5) plan
for adoption, implementation, and sustainability of the program in real-life contexts
by identifying program users and supporters and determining what their needs are
and how these should be fulfilled; (6) generate an evaluation plan to conduct effect
and process evaluations to measure program effectiveness. Essentially, Steps 1 to 4
focus on the development of multilevel interventions to improve health behaviors
and environmental conditions, Step 5 focuses on the development of implementation

strategies to enhance program use, and Step 6 is used to plan the evaluation of both
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the program itself and its implementation. Within each step of IM, the so-called “Core
Processes” (Ruiter & Crutzen, 2020) were used to identify the important literature,
apply the appropriate theories, and collect essential additional research data. In the
following section, we will describe the IM steps that we took in more detail. In the
Discussion section, we will reflect on the process in more detail in relation to the four

strategies of Hanney et al. (2020).

IM-STEP 1: Logic Model of the Problem

COVID-19 is a new infectious disease (Ciotti et al., 2020). Its severity is highly
variable, ranging from unnoticeable to life-threatening. Severe illness is more likely
in elderly COVID-19 patients, as well as those who have underlying medical condi-
tions. COVID-19 may transmit when people breathe in air contaminated by droplets
and small airborne particles. People may spread the virus even if they do not develop
any symptoms. Preventive measures reducing the chances of infection include, also
for students: getting vaccinated, staying at home, wearing a mask in public, avoiding
crowded places, keeping distance from others, ventilating indoor spaces, managing
potential exposure durations, washing hands with soap and water often and for at
least 20 seconds. Moreover, COVID-19 vaccines have demonstrated efficacy as high
as 95% in preventing COVID-19 infections. At that time, in the Netherlands, those
not vaccinated made up the large majority of COVID-19 patients (80%-90%), and
vaccination coverage was around 85% in the adult population (Rijksinstituut voor
Volksgezondheid en Milieu, 2021). Several vaccines have been developed and widely
distributed since December 2020 (World Health Organization, 2020). Therefore, the
goal of our program was to promote vaccination acceptance among university students,
within a setting of informed decision-making which characterizes the approach of
the Dutch government in motivating people to participate in national vaccination
programs: “Given the availability of confusing and conflicting vaccine narratives, it
is crucial that authoritative communication materials aim to build trust and support

informed choices about vaccination” (Vivion et al., 2020, p. 112).

o Just-in-time: This step could be taken quite fast, as almost all information was

already easily available.

89



Chapter 5

IM-STEP 2: The Logic Model of Change

Identification of Behavioral and Environmental Outcomes and Performance
Objectives

In the first half of 2021, everyone aged 18 years and over in the Netherlands was, or
would be, invited to be vaccinated against COVID-19, which is considered a voluntary
decision (Government of the Netherlands, 2022). Visiting international students could
be vaccinated as well, and the University has an agreement with the Local Public
Health Office to provide those vaccinations. The behavioral outcome for all students
in this case is responding positively to the invitation for the vaccination or, when a
visiting international student, following up on the offer to contact the Local Public
Health Office. For the University, the environmental outcome is limited to informing
incoming international students among the whole student population about the existing
facilities for vaccination. The behavioral outcome is relatively easy achievable as long
as people have a positive intention, as there are few barriers (daCosta DiBonaventura
& Chapman, 2005; Fall et al., 2018). For students, the performance objectives— what
do the participants in the program need to do to perform the behavioral outcome?—
include: scheduling the vaccination appointment, remembering to go, preparing all
necessary paperwork, and following instructions on time, place, and optimal prepa-
ration (e.g., clothing, forms, and identification). The environmental outcomes and

performance objectives for the Local Public Health Service are already in place.

Determinants of the Behavioral Outcomes

At that time, there were no systematic reviews of determinants for COVID-19 vacci-
nation in university students. Our earlier studies in the same setting described the
qualitative and quantitative studies among students about (social) preventive behaviors
(e.g., distancing, testing), including a short intervention to promote preventive
behaviors when students go home for the Christmas/New Year holiday (Chapters 2 &
3). A third study, a cross-sectional online survey with the University students’ panel (N
=434) on vaccination behavior, was conducted in March 2021 (Chapter 4). Given the
need for fast development, we formulated our questions based on existing validated
theoretical constructs (e.g., Fishbein & Ajzen, 2010). Also, the existence of an ongoing
student panel was a great advantage. We explored university students’ intentions
to be vaccinated and selected the most relevant determinants and their underlying
beliefs to facilitate informed decision-making around COVID-19 vaccine uptake.
We found that students’ intention to be vaccinated is high (80% positive). Concerns

about safety and side effects of the vaccine and trust in government, quality control,
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and the pharmaceutical industry were identified as the most relevant determinants of
vaccine intention (e.g., “I trust the quality control around the COVID-19 vaccine” or
“I am worried about the safety of the COVID-19 vaccine”). Other predictors are risk
perception (e.g., “I think that without vaccination, I might be at risk of contracting
COVID-19”), attitude (e.g., “I think that getting the COVID-19 vaccine is a way out
of this pandemic”), perceived norm (e.g., “I think that most people who are important
to me want me to get the COVID-19 vaccination”), and self-efficacy beliefs (e.g., “I
am confident that before I decide to get the COVID-19 vaccine, I will have sufficient
information about the COVID-19 vaccine”).

Change Objectives

Change objectives are constructed by combining performance objectives with deter-
minants; they form the most proximal intervention targets. Examples of change objec-
tives are in this case: “Students state that they are not worried about the safety of the
COVID-19 vaccine,” “Students recognize that their doctor/health care provider wants
them to get the COVID-19 vaccination” or “Students indicate that it is easy for them
to get the COVID-19 vaccine when it is their turn”. In Table 5.1 (also see Chapter 4),
the selected change objectives are listed in the first column. Except for two change
objectives about “concerns” (that are negative and supposed to decrease), all these
objectives are positively formulated and are targeted for improvement (second column)
as they were all correlated with the vaccination intention, and there was still room for

improvement in those beliefs.

o Just-in-time: Step 2 needed empirical studies into the determinants of students’
vaccination intentions. The protocol for those kinds of study is clearly
explained in the IM process. As the University already had a student panel,
the study could be executed quite fast, helped by efficient decision-making at

the level of the University management.

IM-STEP 3: Program Design

Theory- and Evidence-Based Change Methods and Practical Applications

In Table 5.1, the change objectives are linked to theory- and evidence-based change
methods (third column). A change method is a defined process by which theories
postulate, and empirical research provides evidence for, how change may occur: “a
general technique for influencing the determinants of behaviors and environmental

conditions.” In our case, we selected the change methods based on those as formulated
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by Bartholomew Eldredge et al. (2016, p. 347). An application is a way of organizing,
operationalizing, and delivering the intervention methods: “delivery of the methods
in ways that fit the intervention population and the context in which the intervention
will be conducted” (p. 347). Translating methods into applications demands a sufficient
understanding of the theory behind the method, that is the theoretical parameters that
are necessary for the effectiveness of the theoretical process of change (fourth column
in Table 5.1). For example, consciousness-raising may increase risk perception, but
only when people have the skills and self-efficacy to counter the risk. Also, information
about others” approval may be highly influential, but only when those others indeed
approve of the COVID-19 vaccination. All theoretical methods have these parameters

and those need to be taken into account when the method is applied in real life.

Program Themes, Components, Scope, and Sequence

Earlier (Chapter 4), students indicated that they preferred science-based information
from content experts, supported by high-level scientific publications, and not influ-
enced by the pharmaceutical industry. Considering the important change objectives,
the selected behavior-change methods, and the parameters for effectiveness, the actual
intervention existed of a series of videos on a special webpage of the University on
COVID-19 directed at students. The final intervention included a series of four inter-
views, each with a student asking questions to an expert. The first two interviews were
about risk perception and worries and trust, with two experts in clinical microbiology,
and the second two were on attitudes and perceived norms with two experts in health
promotion/health psychology. The third part about perceived control was covered
with clear online instructions on how, where, and when to get the COVID- 19 vaccine,
especially targeting international students. Students also indicated that they wanted
information about COVID-19 via emails pointing out information on the University’s
website (Chapter 4). At all times, we made sure that the content of the videos (Table
5.2) covered all identified determinants (Table 5.1).

o Just-in-time: In Step 2, the information became available on the determinants
of vaccination intentions, as well as the ways students preferred to be informed.
For Step 3, the whole process of analyzing determinants, choosing methods,
applying parameters, and producing applications was made easier by following
the IM tasks specified for Step 3.
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Table 5.2: Content of the questions that were asked of the four experts on video

These topics are covered in the interviews with the Maastricht UMC+ experts:
1. Risk for self & others - consequences for self & others
- Most young people do not experience severe consequences from COVID-19, why should I bother?
- IfI have already had COVID-19, do I still need to get vaccinated against COVID-19?
- How long will the COVID-19 vaccines provide protection?
- How well do vaccines prevent people from spreading the virus to others even if you do not have
symptoms?
- How effective are the current vaccines against new variants/mutations?
2. Safety & trust - long term & side effects, trust, mutations, quality control
- How do we know that the vaccines are safe?
- How good is the quality control?
- What about side effects and what about long-term side effects?
- Can we trust the pharmaceutical industry?
. Easy vs practical difficulties
- How easy is it to be vaccinated? > Refer to the local Public Health Service

w

The next topics are covered in the interviews with the health promotion experts:
4. Reasons
- Could you tell us about the main advantage of vaccination? Why would I take the vaccination?
- At this point, we see that more and more people have been vaccinated - also older people and people
from at risk groups. Is it then for students still needed to be vaccinated? Why?
- If I take the vaccination, can I safely get back to normal have more social contacts? [in the long turn]
5. Perceived norm
- I have friends who do not want to take the vaccination
- Are UM students willing to be vaccinated? - These are of course promising numbers. However, they are
numbers. Could you also share some personal stories with us — for instance, of colleagues or students
that were vaccinated?
- Did you get vaccinated yourself and why? And what would be your advice for students?

IM-STEP 4: Program Production

In IM-Step 4, the program structure and organization, materials, messages, pretesting
and production are discussed. The interviews with experts from the University in the 5
areas of vaccination and health promotion are the central element in the program.
The video part of the program production was executed by the University’s Video
team, a semi-professional group of students that produce video components for the
University’s communication department; the input of these students also served as a
simplified pretest of the program. The content of the questions asked by a student to
the experts in the interviews was derived from the results of the earlier study on deter-
minants (Table 5.1) and the intervention was in line with the results of the qualitative
part of the determinants’ study: all interviewees were introduced as experts in their
scientific field (see Table 5.2).

The final program was a special COVID-19 webpage on the University’s website:
maastrichtuniversity.nl/um-covid-19. Students proceeded to: maastrichtuniversity.nl/
study-safely-during- corona-crisis-1. There they could watch the developed videos:
https://youtu.be/0z27EvutqSo and https://youtu.be/KOIFIJNzgPM (see Figure 5.2).
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UM & COVID-19 vaccination

Maastricht University is doing everything to make sure we are safe at UM facilities. Soon, students can
also get vaccinated against COVID-19. Maybe you have already received an invitation and made an
appointment.

But maybe you are still looking for answers: Are the COVID-19 vaccines safe? What about the side effects?
If you haven't received an invitation, how can you make an appointment to get vaccinated? This page
provides information about the COVID-19 vaccination and examines on possible concerns.

Answers to your questions

We understand that you want to know more about the COVID-19 vaccines. We have created an FAQ page
that offers answers (as far as possible) to the most frequently asked questions.

This list will be updated continuously. On this page, both Dutch and international students can find
information about the practical aspects; how, where and when.

UM experts about the COVID-19 vaccine

Recently, Prof. dr. Paul Savelkoul - professor of Medical Microbiology and head of the Dept. of Medical
Microbiology, dr. Astrid Oude Lashof - internist-infectologist at the Dept. of Medical Microbiology,
prof. dr. Stef Kremers - professor of the Prevention of Obesity at the Dept. of Health Promotion, and
Dr. Francine Schneider - assistance professor at the Dept. of Health Promotion, were interviewed on the
importance of the COVID-19 vaccine and the facts and falsehoods that are being communicated on a
daily basis.

In a series of video's, supported by scientific evidence, they do their utmost to answer all of the questions
you might have.

Watch the two videos below.

Episode 1 - Understanding COVID-19: Expert Perspectives on the COVID-19 Vacc Episode 2 - Understanding COVID-19: Expert perspectives on the COVID-19 Vac...
r—— T — -

—

Veerle de Vries
Student Reporter

Figure 5.2: Maastricht University (UM) & COVID-19 vaccination webpage.

Next to the newly developed videos, there were a series of videos from the
“University of the Netherlands” on COVID-19. As those videos were in Dutch, they
had been subtitled in English. These videos contained the same information by an

expert but are also illustrated by clear animations.
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o Just-in-time: The actual intervention could immediately be developed without
any time lag, as the communication channels, experts from the Hospital and

the University, and video producers were already available.

IM-STEP 5: Program Implementation Plan

In IM Step 5, adopters, implementers, and maintainers are identified, implementation
objectives are stated, and implementation interventions are designed. Implementation
is essential for reaching the objectives of an intervention (Fernandez et al., 2019b).
Nevertheless, implementation is often an undervalued aspect of intervention planning
as projects have a high chance to run into problems of no implementation or under-
implementation. However, in this case, from the start, the intervention plan was
approved and adopted by the leadership of the university. In collaboration with the
University’s Marketing and Communication Department, all services were provided
to optimize timely implementation at the start of the summer holidays, just before

that age group was eligible for being vaccinated.

o Just-in-time: All facilities for implementation were present and the necessary

decision-making processes were followed without any time lag.

IM-STEP 6: Evaluation Plan

Ideally, first-time interventions are systematically developed and evaluated before
they go out in the world. However, in times of COVID-19 where further delays were
not desired, the systematic evaluation was deliberately skipped. This intervention was
based on theory, on the expertise of the authors and communication professionals
involved, and was the result of a fast, and just-in-time but still planned process of
multidisciplinary inputs with strict timelines. The intervention was made public from
the start. The number of views is registered and, knowing that this intervention has an

expiration date, and that the situation will change, new interventions may be needed.

Discussion

Evidence-based health promotion interventions are usually developed by applying a
systematic process of setting goals and objectives, using research, applying theoretical
insights, and collecting data to confirm assumptions. However, in times of need, that
process takes too long. Following the suggestions by Hanney et al. (2020), increasing

resources, working in parallel, starting or working at risk, and improving processes,
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the scientific process became shorter. By using IM as a protocol, we made sure that the
essential decisions were made in the right order while still using theory and research
as optimal as possible. In the following section, we will discuss our lessons learned
from implementing the IM protocol.

Lesson 1: Build a Mutual Trust Relationship Between Relevant Stakeholders and
Implementers. The whole process is depending on the trust of those in charge (in
this case the leadership of the University) in the competency of the developers. For
decision-makers: make sure to include people whose track record you know and who
you trust. For implementers: make sure that the people in charge know your expertise
in theory- and evidence-based intervention development and implementation.

Lesson 2: Make Use of Theory and Core Processes. Theory-testing is not part of
this process; this is all about applying theory in a problem-driven context. Especially
when time is limited, and therefore research is not always possible, applying theories
is the best alternative. One way to systematically apply theories is described in the
so-called Core Processes (Ruiter & Crutzen, 2020): (1) pose questions, (2) brainstorm
answers, (3) review research, (4) find theoretical support, (5) find empirical support,
and (6) complete the list of answers. In Step 4, the planners search for theories, first
to understand and then to solve the problem. Core Processes provide a protocol for
finding the empirical support and theoretical support that help to quickly formulate
appropriate answers to planning questions.

Lesson 3: Apply IM. IM helps with detailed note-taking of the decision-making
process in intervention development and design, for example what is the risky and
what is the safe behavior, what environmental conditions contribute to the problem,
who are responsible, what are the determinants of behavior, how can we change those
determinants in the desired direction by an intervention, how can we implement the
change program, and how can we measure the final outcomes?

Lesson 4: Make Use of Evidence from Related Fields. If there is a lack of evidence
around the problem, it can be helpful to rely on evidence from related or comparable
fields. For example, in Step 3 of the IM process described earlier, the review of empirical
findings from published research was limited to articles on other comparable infec-
tious diseases and vaccination programs, such as with influenza or measles, as relevant
articles on COVID-19 were not yet available. As a result, the careful application of
relevant theories, in a setting of group discussions with experts, formed the basis for
“theory- and evidence-based” program development.

Lesson 5: Make Use of Evidence from the Past and the Present. Several theory-
informed methods (and their parameters for effective application) are identified in the

past (Bartholomew Eldredge et al., 2016) that could form the basis of interventions.
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Here, the identified outcomes, performance objectives, determinants, and change
objectives for COVID-19 vaccination acceptance were based on theory and a present
survey among the students. This survey provided adequate information about concerns
and trust, risk perception, attitudinal beliefs, perceived norms, and self-efficacy beliefs
to select the relevant change objectives for the intervention (Table 5.1). Subsequently,
these were linked to the intervention application(s), derived from the earlier identified
theory-based methods (Table 5.1). Given the setting, the target population, and the
needs, in IM-Step 3 (program design) an online intervention was chosen as the most
efficient way to reach the students.

Lesson 6: Identify and Involve All Relevant Stakeholders. 1t is helpful to identify
and involve all stakeholders related to the problem (in this case university students)
and solution (experts)—throughout the entire process of intervention development.
The focus of the intervention was on science-based information which the students
had indicated as the most trustworthy and informative. Therefore, in IM-Step 4,
the program design, the major element consisted of four interviews, each with an
expert from our own university or academic hospital, discussing the medical aspects:
risk for self and others, safety and trust, such as mutations and side effects, and the
societal aspects: reasons for taking the vaccination and the interaction with the social
environment. We deliberately had a “student asking questions of the experts,” as a voice
of all other students. Next to that, the website provides general information about
COVID-19 and information about the arrangements at the University for studying
in times of COVID-109.

Lesson 7: Implementation Can Be More Urgent Than Evaluation or Effect Measures.
Often, when there is no time for a randomized controlled study to test the intervention,
implementation takes precedence. In this case, the implementation plan was relatively
easy, as the University was very helpful and provided all necessary support. The inter-
vention was implemented as soon as it was finished, to promote that students would
respond positively to the vaccination invitations that were sent out at that moment
in time. IM-Step 6, the evaluation plan, was not executed as the focus was on the
moment, and even 1 year later the situation could have changed to a future where
everything could be different (e.g., new variants of the virus) and new interventions

would be needed.
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Conclusion

The COVID-19 crisis teaches us that there are ways to speed up intervention devel-
opment and implementation, without losing scientific rigor. The current project was
executed under unavoidable time pressure. Nevertheless, IM provided a structure and
a process that helped us develop an intervention that hopefully will positively affect
students’ vaccination behavior in times of need. We also applied Hanney et al’s (2020)
suggestion about the four ways to speed up the development and implementation
of an intervention. For our intervention, increasing resources involved (1) concrete
support from the University and the National Institute for Public Health, (2) funding
of the survey among students, and (3) fast and full implementation of the intervention.
Working in parallel involved: overlap of the IM-steps as indicated in Figure 5.1.
Working at risk involved (1) using evidence from related fields, (2) applying theories to
new processes, (3) deciding by expert consensus, and (4) implementing an intervention
without evidence for effectiveness. Improving processes involved (1) accelerating
procedures, (2) using an existing panel of students, (3) collaborating intensively with
the department of Marketing and Communication, and (4) following the IM protocol
as efficiently as possible. IM was a helpful guide to ensure scientific rigor and quality,
while shortening the time between research and application, creating a just-in-time

but still planned theory- and evidence-based intervention.
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Chapter 6

Abstract

Halfway through 2021 in the midst of a public health crisis, a new academic year was fast
approaching. Dutch universities were preparing to reopen their campuses to students
and personnel in a safe manner. As the vaccination uptake was increasing and societies
were slowly reopening, inviting students and personnel to campus became the next step
to “the new normal”. To absorb this change seamlessly, it was considered important to
investigate personnel’s beliefs about returning to campus and their perceptions of a safe
working environment. An online survey was conducted among personnel (N = 1965)
of Maastricht University, the Netherlands. University personnel’s beliefs about a safe
return to campus were assessed. The data were collected between 11 June and 28 June
2021. This study showed that, while most personnel (94.7%) were already vaccinated
or willing to do so, not all personnel did feel safe to return to campus in September
2021. Over half of the respondents (58%) thought that the university is a safe place to
return to work when the new academic year starts. However, the remainder of personnel
felt unsafe or were uncertain for various reasons such as meeting in large groups or
becoming infected. Moreover, when returning to campus, employees stated that they
would require some time to reacclimate to their former work culture. The group who
felt relatively more unsafe indicated that returning in September was too risky and that
they worried about being infected. They wanted the safety guidelines to still be in force.
On the other hand, the “safe” group stated safely returning to be “certainly possible”
and trusted that others would still stick to the prevention guidelines. The findings
led to practical recommendations for the University Board as they were preparing for
organizing research and teaching for the upcoming academic year in the context of
the COVID-19 pandemic. A brief intervention was developed: a webinar in which the
data were linked to the board’s plans for safe returning. This study demonstrates that
university boards may use research among personnel to develop adequate measures

promoting safety and feelings of safety among personnel in similar future situations.

Keywords: COVID-19; university personnel; beliefs; safety; vaccination; return to work
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Introduction

Since the start of the COVID-19 pandemic, governments have been implementing
mitigation rules to curb the number of COVID-19 cases and hospitalizations.
Among those rules, the closure of higher educational institutions was implemented
worldwide, which led many universities to switch to online education in order to
prevent disruption in students’ learning (Adedoyin & Soykan, 2020; Ebrahim et al.,
2020). In the Netherlands, Dutch universities, including Maastricht University (UM),
chose to offer hybrid education at the start of the academic year 2020-2021. However,
in November 2020, with a steep rise in the number of COVID-19 cases, all universities
had to move their education to fully online. At this time (November 2020), stage-wise
COVID-19 vaccination was offered to everyone living in the Netherlands. The Dutch
government aimed at vaccinating everyone over the age of 18 who was willing to get
vaccinated against COVID-19 by September 2021 (Séveno, 2021).

As the new academic year (1 September 2021-31 August 2022) was approaching,
Dutch universities were eager to welcome students back to the campus after summer,
if allowed by the government, in light of the increase in the COVID-19 vaccination
uptake (in the week of 11 May 2021, 84% of all people over the age of 16 were vacci-
nated or willing to vaccinate soon) and the fall in the number of positive COVID-19
cases and hospitalizations in May 2021 (National Institute for Public Health and the
Environment, 2021). Brammer and Clark (2020) shared their reflections concerning
the impact of the COVID-19 pandemic on students and university personnel. They
stated that the uncertainties, concerns, and increased workload posed by COVID-19
caused stress and anxiety among students and personnel. Due to the adverse effect of
the COVID-19 pandemic on the education and wellbeing of students and staff (Burns
et al., 2020; de Oliveira Aradjo et al., 2020; Sahu, 2020), universities were looking for
secure methods to welcome students and university personnel back to their campuses
in September 2021.

Problem solving and policy development require a thorough understanding of
the problem. Intervention mapping, a framework for theory- and evidence-based
program development at different environmental levels, embraces the involvement
of stakeholders in the problem diagnosis and planning for the solution (Belansky et
al., 2011; Byrd et al.,, 2012; Fernandez et al., 2019). As higher education institutes are
not only home for students but also for university personnel, their perspectives were
deemed important by the Board of UM in order to facilitate a smooth transition to

work on-site, create a safe environment, and optimize vaccination decision making.
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In this exploratory study among UM personnel, the aim was to collect data to
assist the university executive board’s policy/decision making. For this, we explored
the feelings of safety of university personnel when trying to imagine returning to UM
in September by asking them about (a) positive and negative attitude beliefs, (b) trust
and worries, and (c) preventive measures, especially COVID-19 vaccination uptake.
The findings of this study helped the University Board to respond to the upcoming
reopening of the university, and the study procedures may be reused for comparable

pandemic and epidemic threats in the future.

Methods

Procedure and Participants

Personnel (N =7198) of the university including both academic personnel and support
staff, such as policy managers, secretaries, and IT experts working at the university,
were invited to participate in the study through two channels: (1) an existing employee
panel of the university operated by a certified survey agency (Flycatcher; https://www.
flycatcher. eu/en/Home/OverOns, accessed on 27 January 2022), and (2) an email that
was sent on behalf of the executive board to all personnel.

An online survey was used to collect information, which began on 11 June and
ended on 28 June 2021. One reminder was sent out on 21 June. First, all panel members
were emailed a unique hyperlink. Subsequently, a general hyperlink was emailed to all
personnel; personnel who were members of the panel were instructed to use the URL
provided by the survey agency. Participants agreed to participate in the study by clicking
on the hyperlink included in the invitation and the agreement box before they could
begin the questionnaire. This study was approved by the Ethics Review Committee,
Psychology and Neuroscience, Maastricht University, ERCPN: 188_10_02_2018_S68.

Measurements
The focus of this cross-sectional study was to explore (1) whether university personnel
would feel safe when imagining returning to campus in the new academic year (2021)
and (2) the relevant safety beliefs (or exploratory constructs) split into (a) positive and
negative attitude beliefs, (b) trust and worries, and (c) thoughts on preventive measures
including COVID-19 vaccination uptake.

Preparation. The questionnaire was developed based on the available literature,

theory, and the information gathered through interviews among university personnel
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(Ruiter & Crutzen, 2020). In the preparation of this study, our search for literature
on university personnel’s sense of safety upon returning to work yielded no results.
However, there was literature on COVID-19 vaccination or vaccination intention
in general (Daly & Robinson, 2021; Dror et al., 2020; Neumann-Bohme et al., 2020;
Quinn et al., 2019; Taylor et al., 2020), as well as on people’s responses to fear appeals
(Ruiter etal., 2014). Further, the construction of the questionnaire was guided by social
cognitive theories (Ajzen, 2015; Bandura, 2001; Fishbein & Ajzen, 2010; Maddux &
Rogers, 1983) as well as the online interviews that were conducted with UM personnel
(N =8; unpublished data). In the interviews, personnel were asked their opinions about
the safety of the work environment when returning to campus in September 2021, as
well as about the COVID-19 vaccines.

The questionnaire was reviewed by several experts and revised based on the
feedback received. Both English and Dutch versions of the questionnaire were available
for personnel to fill out. The Supplementary Materials contains the complete question-
naire, File 1. The questionnaire and Supplementary Materials can be found at the
Open Science Framework: https://osf.io/fzep9/. The Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE) guidelines for observational studies
were used while reporting this study (Von Elm et al., 2007).

Returning to campus in September. Participants were asked, “When I try to imagine
the situation in September, I think that UM is a safe place to return to”. A 7-point Likert
scale (fully disagree (1)-fully agree (7)) was provided as the answer option.

Positive and negative attitude beliefs were measured with ten belief questions.
Example items are: “Starting again in September full-on ... . is too fast/requires a transition
period/is too risky/means that I have to protect myself against others”; “Returning to
“normal in September” is certainly possible”; and “I am happy that I can see my colleagues
in real life again”. All questions were responded to on 7-point Likert scales (fully disagree
(1)—tully agree (7)), and for certain questions, a “not applicable” option was included.

Trust and worries comprised eight belief questions, for instance, “I trust that
UM will be a safe place in terms of people sticking to the prevention rules” and “I am
worried about students and staff returning from high-risk countries” with the answer
option (Likert scale): fully disagree (1)-fully agree (7). For some questions, a “not
applicable” answer option was included.

Preventive measures entailed questions regarding facilities (2 items), entrance
testing proof (2 items), safety guidelines (2 items), and people with health complaints
(3 items). A 7-point Likert scale (fully disagree (1)-fully agree (7)) was used as the
answer option. One exception in terms of response option was for “entrance testing”

items: “I think that asking people to show entrance testing proof, or to do a test, is” (1):
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not feasible at all (1)—very feasible (7); and (2): not useful at all (1)—very useful (7).
(Note: for entrance to restaurants, events, or other activities/buildings, a mandatory
test was suggested, where people had to show that they are vaccinated, recovered from
a recent COVID-19 infection, or tested negative for the coronavirus).

COVID-19 vaccination intention and/or behavior was measured with the item “I
have been vaccinated against COVID-19”. The response options were (1) yes, fully; (2)
yes, partially; and (3) no. Participants who chose “no” continued with the question “You
indicated that you have not (yet) been vaccinated. Which of the following statements is
most applicable to you?”, with four response options: (1) “I intend to take the vaccine
when it is my turn”; (2) “I have not been vaccinated and decided to not take the vaccine
when it was my turn’; (3) “I do not intend to take the vaccine”; and lastly (4) “I do not
know yet whether I want to get vaccinated”. Vaccination beliefs were assessed by including
18 items, with a 7-point Likert scale (fully disagree (1)—fully agree (7)) response option.

Demographics included age, gender, how long they have been employed by the
university, whether they work full-time or part-time, their function at the university
(“teaching and research”; “academic support, policy and management”; and “other”

» <

(not further specified)), where they work (“a faculty”; “a service center”; and “other”),
and whether they see themselves as a member of a high-risk group for COVID-19

(“yes”; “no”; and “I do not know”).

Data Analysis

For all items, descriptive analysis was conducted to calculate the means (M), standard
deviations (SD), and frequencies by using IBM SPSS Statistics 26. There were no missing
data. In the preliminary analyses, we found that the members of the Flycatcher panel
and the personnel group had quite similar outcomes. Given the comparable results,
we did not differentiate between the Flycatcher panel members versus the other UM
personnel in the data analysis.

Correlations between the question “When I try to imagine the situation in
September, I think that UM is a safe place to return to” and all potential underlying
beliefs were calculated for positive and negative attitude beliefs, trust and worries, and
preventive measures. Additionally, we performed ANOVA with the Welch statistic (with
post hoc Games—Howell test) to characterize three groups: unsafe, neutral, and safe.

Vaccination behavior/intention was grouped into three categories (yes, no, and do
not know): “Yes, fully”, “Yes, partially”, and “I intend to take the vaccine when it is my
turn” was grouped as “yes” (N = 1860); “I have not been vaccinated and decided to not

take the vaccine when it was my turn”, and “I do not intend to take the vaccine” were
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grouped as “no” (N = 39); and “I do not know yet whether I want to get vaccinated”
was grouped as “do not know” (N = 66). For vaccination beliefs, in order to compare
the mean scores of the “yes”, “no”, and “do not know” groups, we started off by running
ANOVA with the Welch statistic (Delacre et al., 2019). Subsequently, to detect which
means differ from one another, we proceeded with a post hoc (Games—Howell) test.
In order to examine whether the vaccination was also a factor in people’s beliefs about
returning to work safely in September, we compared the results of the returning to

campus questions with the results of the vaccination questions by using crosstab analysis.

Results

Demographics

Of the 7198 invited people, a total of 1965 personnel (27.3% response rate; 62.2% female)
completed the survey; 21.5% of participants were in the age group of 56-65 or older than
65, and 14.4% identified themselves as a member of a high-risk group. Full background
characteristics of the sample can be found in Table 6.1. Demographic characteristics of

the participants of the survey and the total UM population were highly comparable.

Table 6.1: Demographic characteristics of the participants (N = 1965) and comparison with population (UM)

Age Participants UM Full-time? Participants UM
16-25 3.8% 5.1% Yes 63.6% 60.0%
26-35 25.9% 34.1% No 36.4% 40.0%
36-45 25.8% 23.8%

46-55 23.2% 18.6%
56-65 20.2% 17.7%
>65 1.3% 0.8%

Gender Work in
Female 62.2% 56.6% A faculty 74.3% 80.3%
Male 35.2% 43.4% A service center  22.3% 14.3%
Other 0.3% Other 3.4% 5.3%
I do not want to answer 2.3%

Working at UM for Being a member of high-risk group
< 2 years 15% 22.9% Yes 14.4%

2-5 years 21.9% 29.1% No 78.4%
6-10 years 13.9% 12.8% I do not know 7.3%
>10 years 49.2% 53.3%

Function

Teaching & research 45.9% 56.7%
Academic support, 50.6% 43.3%
policy & management

Other 3.6%
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Beliefs of University Personnel about a Safe Return to Campus

Ofall personnel, 58.3% (score 5-7) indicated that Maastricht University is a safe place
to return to work in September, while 23.9% (score 1-3) found the university not safe
to return to in September 2021 (17.8% was undecided—score 4). The mean score was
4.63 (1-7) with a standard deviation of 1.64.

Negative and Positive Attitude Beliefs about Returning to Campus in September
Of the 1965 participants, 32.4% found starting again in September full-on too fast, and
28.2% indicated that it is too risky, while 43.2% indicated that returning to normal in
September is certainly possible. Moreover, 48.3% stated that they have to protect themselves
against others when they start working full-on in September, 65.1% thought that in order
to start again in September full-on they require a transition period, and 41.5% were afraid
that there will be too many adjustments for them when returning to campus. However,
most of the participants stated that they can deal with being back in the office again. They
were happy that they can start working at the office again (65.8%), that they can see their
colleagues again (85.1%) and will have contact with students in real life again (74.9%).
All items were significantly correlated with “When I try to imagine the situation
in September, I think that UM is a safe place to return to”. For all attitude beliefs, the
“feeling unsafe” group is significantly more negative than the neutral group, while the
“feeling safe” group is significantly more positive than the neutral group. The largest
correlations with starting again in September are: “too risky”, (r = -0.73), as negative

belief, and “is certainly possible”, (r = 0.66), as positive belief (See Table 6.2).

Trust and Worries about Returning to Campus in September

Personnel stated that the university will be a safe place in terms of people sticking to
the prevention rules (61.9%) and facilities such as ventilation and disinfectants (73.7%).
The main worry of the personnel was about meeting in large groups (63.3%), followed
by students and staff returning from high-risk countries (61.8%) and being worried
about how to deal with vaccine deniers/refusers (58.5%). Half of the participants
indicated they are worried about becoming infected by COVID-19. Ms and SDs can
be found in Table 6.2. For all beliefs on trust and worries, the feeling “unsafe” group is
significantly more worried and less trusting than the neutral group, while the feeling
“safe” group is significantly more trusting and less worried than the neutral group.
The largest correlations with starting again in September are: “people sticking to the
prevention rules” (r = 0.65), as trust belief, and “I still worry about being infected”, (r
=-0.62), as worry belief (See Table 6.2).
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Preventive Measures Related to Returning to Campus in September

The ventilation at work was perceived to be good enough to prevent becoming infected
by 26.7% of personnel, while half of the participants indicated that the rules about
ventilation in the buildings are not clear. Asking people to show entrance testing
proof, or to do a test, was found to be not feasible by 54.9%, but to be useful by 46.8%
of participants. In terms of the rules that should still be implemented in September,
distancing (64%) and facemask (49.4%) rules were viewed as necessary by (more
than) half of the personnel. In case people (personnel and students) have symptoms
such as sniffling or coughing, 84.5% of personnel stated that these people should stay
at home and should not come to campus, and if people are sniffling or coughing on
campus, 74.6% stated that they should be sent home. Almost all participants (90.6%)
indicated that the university should provide clear guidelines about how to deal with
students who have health complaints.

The differences between the “unsafe”, “neutral” and “safe” groups for all beliefs
can be found in Table 6.2. The largest correlations with starting again in September
are the statements about safety guidelines, “still keeping 1.5m distance” (r = -0.52),
and “still wearing a facemask” (r = -0.50). Surprising were the results of asking for
entrance testing proof: “not useful” (r = -0.16), and “not feasible” (r = -0.01), meaning
that, at that time, personnel’s views on entrance testing proof were not related to their

feelings of safety on returning to work.

COVID-19 Vaccination Uptake and Beliefs
Of 1965 personnel, 1860 (94.7%) indicated that they are either already vaccinated
against COVID-19, or they are willing to do so. Only 2% had decided not to take the
vaccine when it was their turn or did not intend to get the vaccine (and 3.4% were
undecided). The vaccination beliefs of university personnel are depicted in Table 6.3.
The mean scores of COVID-19 vaccination beliefs for each of the three groups (“yes”,
“no”, “do not know”) differed significantly. Most personnel thought that being vacci-
nated against COVID-19 is the only way out of this pandemic (85.4%) and vaccination
gives a feeling of safety (86.2%). Personnel (60.2%), also including those who already
received a COVID-19 vaccine or intend to do so, did not agree with the statement
that being vaccinated against COVID-19 does make it 100% safe. Moreover, most
personnel (88.2%) thought that being vaccinated against COVID-19 would result in
people keeping less distance from others.

Personnel who already received a COVID-19 vaccine or did intend to do so (“yes”
group: M = 2.75; SD = 1.66) were not as worried about the safety of the COVID-19
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Safe Return to Campus in Times of COVID-19

vaccine as people who decided not to get vaccinated against COVID-19 or who did not
intend to do so (“no” group: M = 6.51; SD = 1.02) and people who were undecided to
get vaccinated (“do not know” group: M = 5.83; SD = 1.16). Likewise, both the “do not
know” and “no” groups were more worried about the possible long-term negative side
effects of COVID-19 vaccines as opposed to people who already received a COVID-19
vaccine or intended to do so. In terms of perceived norms, the “yes” group indicated
that most people like them will get a COVID-19 vaccination (M = 6.20; SD = 1.02)
and that most people who are important to them, want them to get a COVID-19
vaccination (M = 5.95; SD = 1.43). Moreover, contrary to the “yes” group, both the
“no” and “do not know” groups did not agree that getting a COVID-19 vaccine is their
moral duty (see Table 6.3).

We compared the results of the returning to campus questions with the results of
the vaccination questions to inspect whether vaccination was also a factor in people’s
beliefs about returning to work safely in September and found no relation between
those; the vaccination percentages were uniformly high among all three returning to

campus groups.

Discussion

Reopening universities safely in times of COVID-19 is a complex process and requires
not only infrastructure changes but also consideration of stakeholders’ perspectives
during the decision-making process. The findings of this study point towards not only
focusing on real risks but also on “psychological” feelings of risk of university personnel.
In this study, we explored university personnel’s views and worries pertaining to
returning to campus in the new academic year (Fall 2021) and their thoughts on
COVID-19 vaccination. Although more than half of employees indicated that the
university is a safe place to work in September, the findings of this study revealed
that a substantial number of personnel considered the university building unsafe or
were uncertain about how safe it would be to start again. We also found that 95% of
personnel that participated in the survey were vaccinated or were going to get vacci-
nated. To our knowledge, there are no comparable studies published yet in this (or
similar) setting and/or context.

Although more than half of personnel indicated that starting to work full-on on
campus in the new academic year is neither too soon nor unsafe, a large minority of
personnel stated that they have to protect themselves against others while working on

campus; which was in line with their worries about getting infected by SARS-CoV-2,
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despite the fact that COVID-19 vaccines were available and accessible to university staff
and students at the time. Moreover, in addition to the infrastructure and COVID-19
regulations within the university, the main worries of personnel concerned meeting
in large groups, exposure to students and staff who are returning from high-risk
countries, and how to deal with vaccine deniers/refusers. They stated that they require
clear guidelines from the university about how to deal with students who have health
complaints.

In the Netherlands, all university personnel and students can get vaccinated
against COVID-19. In this study, we found that most university personnel were
either already vaccinated or intended to get vaccinated (94.7%). In our earlier study
of university students (Chapter 4), 80% of students indicated they would be willing to
get the COVID-19 vaccine. Even though vaccination uptake did not show to be the
major concern in this study, the UM board can still facilitate informed decision making
around COVID-19 vaccination by targeting beliefs underlying vaccine hesitancy (e.g.,
side effects, the safety of the vaccines; see, for instance Malik et al., 2020; Paul et al,,
2021; Chapter 4). Moreover, due to the fact that people who are vaccinated can still
be infected and spread the virus to others, it is advisable to implement COVID-19
regulations such as distancing, face coverings, testing, and isolating when offering
on-site education as university personnel also viewed these measures as necessary
(although only about half of the personnel viewed face masks necessary). Abandoning
all COVID-19 regulations within the university when offering in-person education
might increase the risk of infection at this stage of the pandemic when not all, or most,
students are fully vaccinated in September 2021 as evidence shows that the highest
effectiveness of the vaccines against the Delta variant (relevant for two-dose vaccines)
is reached weeks after the uptake of two doses (Lopez Bernal et al., 2021). Furthermore,
this might create anxiety among personnel and students who do not feel safe and are
worried about being infected by SARS-CoV-2. Therefore, a stage-wise relaxation in
the measures depending on the pandemic severity seemed advisable in educational
institutions at that time.

The COVID-19 pandemic has demonstrated the importance of behavior change
in combating the pandemic and having behavior change expertise in the planning
group while developing and implementing theory- and evidence-based interventions
(Allegrante et al., 2020; Michie & West, 2021; Nejhaddadgar et al., 2021; West et al,,
2020). Behavior change requires an understanding of the reasons behind people’s
behavior and the psychological mechanisms through which behavior change can be
reached by means of education and communication programs (Bartholomew Eldredge

et al., 2016). Thus far, several studies were conducted to identify the determinants
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of people’s compliance with preventive measures (e.g., Chu et al., 2020; Clark et al.,
2020; Hagger et al., 2020). The available empirical findings should be utilized with
the guidance of behavior-change experts while planning the interventions (Ruiter &
Crutzen, 2020). The findings of the current study can be used by universities to provide
their personnel with clear communication and guidance with regard to COVID-19
regulations, what to do when having symptoms, and how to deal with students who
have health complaints indicative of COVID-19.

The COVID-19 pandemic has also led to a change in the work culture. Most
personnel started working from home either fully or partly for more than a year and
created a work habit and environment that best suits them. During the COVID-19
pandemic, university personnel and students experienced high levels of psychological
distress (Der Feltz-Cornelis et al., 2020). As found in our study, university personnel
require a transition period when returning to on-site work to get accustomed to their
old work environment and habits. As we found that personnel have worries about
working on campus in times of COVID-19, a prompt switch to on-site work might
exacerbate their anxiety. We, therefore, did suggest that the UM board consider allowing
personnel to temporarily work from home when not feeling safe yet, giving them the
opportunity to get accustomed to “the new normal”

Summarizing the results on returning to campus: employees from Maastricht
University were willing (“happy”) to start working again on campus and see their
colleagues and students in September 2021. However, they also saw risks and dangers,
expressed in various descriptions of unsafe and unpredictable encounters and settings.
Therefore, our policy recommendation to the board of the university was: give
personnel an opportunity to reacquaint themselves with working in close quarters—
start with a transition period in September and allow them to acquire work-on-site

experiences.

Translating the Findings into a Brief Intervention

Based on the findings of this study, the UM’s marketing and communication department
developed the following brief intervention for UM personnel and students to inform
them about the measures and facilities that the university will provide to ensure a safe
environment for the university’s anticipated September opening. The intervention
consisted of a Webinar, on 6 July 2021, in which the results were summarized and
presented by one of the researchers: UM-employees see risks and dangers, expressed
in various descriptions of unsafe and unpredictable encounters and settings. The data

show two explanations: (1) factual/epidemiological/medical reasons: uncertainties
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about the effect of vaccination in relation to new variants, and (2) psychological reasons:
people have learned for more than a year to see others as a threat. That feeling cannot
be switched off by a cognitive decision; people need some time to get accustomed
again to social contacts. The policy recommendation was: if UM opens in September,
give personnel a chance to reacquaint themselves to working close to others, i.e., start
with a transition period during which people are not required to be present full time,
but are instead encouraged to acquire work-on-site experiences in order to encourage
them to return to work full time later. This was followed by a response from the Rector
Magnificus of the university, explaining the measures that the university planned to
take to provide a safe environment for personnel and students if the university could
reopen after the summer break: youtube.com/watch?v=60HCM7xXV1Q. University
personnel were also referred to the vaccination webpage of the university which
involves a frequently asked question section, videos developed with the involvement
of experts from Maastricht University (Chapter 5), and other informational resources
on COVID-19 vaccines.

Immediately after the decision, on 13 August, by the Dutch Government that
the universities were allowed to reopen in September 2021, personnel (and students)
were informed about the measures taken via the university website and through email.

Based on the results of this study, personnel were told that if they had any concerns
about safety despite all the precautions taken, they could contact their manager.
Managers were provided with a guideline on how they can talk to personnel about these
concerns and what they can do together so that people can return to work with peace
of mind. If there are any medical reasons why personnel cannot come to work (or if
they have symptoms like sniffing or coughing), they can make an appointment with
the company doctor after having consulted their manager. Following up on the results
of the “trust and worry” outcomes, a step-wise guide for (teaching) staff concerning
how to deal with students who have symptoms was provided: step (1) teachers were
advised to ask the student to leave the classroom and get tested; step (2) in case the
teacher encounters a protest from the student, appropriate verbal responses to the
student were provided with examples; and step (3) if the student still refuses to leave
the building, the teacher was advised to contact the building manager who has the
authority to order the student to leave.

In the end, there were some discrepancies between the advice of the researchers
and the final decisions by the UM Board. This is not uncommon as governing bodies
have to take into account other issues than safety as well. The advice of the researchers
to the board was, when the situation was deemed to be safe, to reopen the university

and give personnel who were hesitant some time to re-acclimate to work in a social
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setting. The board decided to open up the university on September 1st, as mandated
by the government (despite the negative advice of the Outbreak Management Team;
the governmental advisory board of experts), and to delegate the final decision about
hesitant personnel to the company doctor, implying that only medical reasons were
acceptable. Moreover, the formal (national) regulation for personnel not directly
involved in teaching was to work from home as much as possible, which was formalized

at Maastricht University as: 3 days at the office and 2 days from home.

Limitations and Strengths of the Study

This study has several limitations. We developed the questionnaire based on theories,
empirical findings, and a limited number of interviews with university personnel.
Although we interviewed personnel with different characteristics (e.g., cross-border
workers, parents, different age groups, etc.), we might have missed some other
viewpoints and worries of university personnel about returning to campus in the new
academic year. However, we included an open-ended question at the end of the survey
asking for any further remarks. Most of those remarks were about the positive aspects
of working from home; others were about medical reasons for not vaccinating and
the problems connected to providing informal care for family members. Those last
two issues were taken up by the occupational health department. Second, we are in an
insecure period due to uncertainties around new variants and thus, as a result, changes
in the mitigation rules, staff members’ perspectives, and concerns may shift over time.
Hence, university boards should monitor their personnel’s views toward working on
campus in the future and adjust their strategies and policies accordingly. Third, this
study was conducted in the Netherlands. Although we believe that the findings of
our study would assist university boards in other countries as well while developing
policies in their educational institutions, the feelings of safety of university personnel
and their worries might vary depending on the COVID-19 risk level of the country
and the vaccination level. Therefore, we suggest that university boards in future cases
involve their own stakeholders in these policy planning processes. Lastly, the personnel
recruited via Flycatcher and via the university mail might have been different, although
they had highly comparable outcomes. That was somewhat unexpected, as the panel
is based on people’s interest in university issues, while the response of all personnel
might be based on interest in COVID-19, and it may indicate that the outcomes could

be better generalizable than expected based on the response rates.
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Conclusions

In times of COVID-19, more than half of university personnel found the university
a safe place to return to in the new academic year. Still, some personnel feel unsafe
for various reasons. University personnel found meeting in large groups unsettling
and expressed concerns about becoming infected. In light of these worries, a prompt
transition to on-site work could jeopardize their physical and psychological well-
being as personnel have claimed that they require a transition period while returning
to campus. These findings did assist the UM board in its decision-making process.
This study demonstrates that doing research among personnel to develop adequate
measures to promote employees’ safety, and their feelings of safety, was useful for

university boards and may be applied in comparable future situations.
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General Discussion

During the academic year 2020-2021, many actions were taken to combat the
COVID-19 pandemic at Maastricht University (UM). Our project team involved several
experts from different disciplines. The aim of this dissertation was to optimize the safety
of Maastricht University students and employees by supporting the decisions made
by the University Board in tackling the COVID-19 pandemic by means of providing
theory- and evidence-based information and interventions.

The content of the chapters evolved following the trajectory of the COVID-19
pandemic. The first part of this dissertation (Chapters 2 and 3) focused on COVID-19
preventive regulations of the university and how to increase students’ adherence to
these regulations. The second part (Chapters 4 and 5) concentrated on students’
COVID-19 vaccination intention and how to support them in their vaccination
decisions. The third part (Chapter 6) was on the safety feelings of employees when
returning to campus in the new academic year and how to increase their feelings of
safety. The results of the studies informed the development of theory- and evidence-
based interventions. This final chapter, the general discussion, provides an overview
of the main findings, discusses the methodological and practical considerations, and

proposes agenda items for future research.

Overview of Main Findings

A. Students’ Adherence to COVID-19 Regulations of the University

From September 2020 until December 2020, Maastricht University students were
allowed to come to the university. However, due to the sharp increase in the number
of COVID-19 cases and hospitalizations, education was moved to be fully online in
January 2021. For the period of September-December 2020, we aimed to 1) understand
the extent to which students adhere to COVID-19 guidelines of the university and the
barriers and facilitators of their (non)adherence (Chapter 2), and 2) select the most
relevant determinants of students’ adherence to guidelines that should serve as targets
for an intervention to increase adherence (Chapter 3). The findings from Chapter
2 (Study 1) demonstrated that most students were willing to adhere to guidelines.
They thought that the COVID-19 guidelines of the university and the established
infrastructure help effectively deal with the infections. Students indicated that they
found it difficult to keep distance in situations when there is not enough space to
keep distance (e.g., check-in/out and stairs at the library), when others do not keep
distance, when they meet with their friends, and when they simply forget to keep a 1.5
m distance and fall back into their old habits. Some students indicated that they feel
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uncomfortable warning others to maintain a 1.5 m distance and would prefer someone
more senior or with authority, such as tutors, lecturers, or stewards, do that. Other
students reported they were not afraid of contracting the coronavirus because they
are young. Nevertheless, even if they themselves were not afraid of COVID-19, they
are concerned about potentially infecting others, particularly vulnerable individuals.
Additionally, students mentioned that their adherence to guidelines was affected by
their perception of the behavior of their friends, tutors, and teachers.

After gathering information on students’ adherence to COVID-19 guidelines of
the university, and its facilitators and barriers, the next step was to identify the most
relevant determinants as the targets of the intervention to be developed. Therefore,
in Chapter 3 (Study 2), we conducted a cross-sectional survey and selected the most
relevant determinants (and underlying beliefs) of students’ adherence to guidelines,
including keeping a 1.5 m distance, getting tested, and isolating, by simultaneously
looking at two different types of statistical information concerning the contribution
of the determinants to the explanation of adherence intentions (i.e., the strength of
association and available room for improvement) (Crutzen et al., 2017). The findings
of this study demonstrated that although students adhered to or were willing to adhere
to guidelines, there was room for improvement in certain determinants and beliefs,
such as attitude, perceived norm, self-efficacy, and several beliefs (e.g., risk perception
belief “I am not afraid because I am young”; attitudinal beliefs, e.g., “I feel responsible
for telling people to adhere to guidelines”; and self-efficacy beliefs, e.g., “COVID-19
prevention guidelines are difficult to adhere to”). Based on the findings of Studies 1 and
2, a brief intervention, a Christmas/New Year message, was developed. The relevant
determinants and beliefs were targeted in the intervention by matching them with
theory-based behavior change methods and translating these methods into practical
applications (i.e., sentences within the message) while taking into account the param-
eters of effectiveness for each behavior change method. For instance, when translating
the behavior change method of ‘modeling, which was described as “providing an
appropriate model being reinforced for the desired behavior” (Kok, 2014, p. 160), into
a practical application, the parameters of effectiveness, such as “self-efficacy and skills,
identification with the model, and coping model instead of a mastery model” (Kok,
2014, p. 160), need to be considered for the application to be effective.

Reflections
In our studies, we focused on adherence to general COVID-19 guidelines of the
university, and specific guidelines, including distancing, avoiding crowds, testing and

isolating when experiencing symptoms or coming into contact with an infected person.
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Although wearing a face mask is an essential preventive measure against COVID-19,
we did not examine students’ adherence to this guideline because it was not mandatory
in the Netherlands until mid-November 2020 and therefore was not implemented as
a regulation within the university during our data collection period.

At the time of our studies, there was limited empirical evidence on students’
adherence to COVID-19 preventive regulations. However, evidence has since accumu-
lated. Our findings on the predictors of university students’ adherence to COVID-19
regulations are in line with the empirical findings from other studies. For instance,
in a study by Graupensperger et al. (2021), normative beliefs about peers’ behaviors
were found to influence college students’ adherence to guidelines, and the support
for norms-based interventions to increase adherence was discussed. Furthermore,
risk perception was found to be an important predictor of adherence to preventive
behaviors among college students and focusing on protecting vulnerable populations
or loved ones in communications was suggested (Berg-Beckhoff et al., 2021; Kollmann
et al., 2022). Our Christmas/New Year message intervention was in line with these
recommendations on developing programs and communications to increase adherence
to guidelines among university students. As an example, we used behavior change
methods (d: scenario-based risk information; e: anticipated regret; f: punishment) to
target risk perception and formulated messages: “It is a well-established fact that young
people can transmit COVID-19 without experiencing any symptoms themselves (d). So,
even if you are young and think you are protected against the effects of COVID-19, you
can still be a danger to others (d). Imagine how you would feel if someone else who is
vulnerable were to become infected with COVID-19 because of you (e). This could happen
while you are visiting your family during the Christmas holidays, as well as if you stay
in Maastricht and fail to follow the safety protocols (f).” (Chapter 3).

Wismans et al. (2020) collected data from ten countries on university students’
adherence to COVID-19 preventive regulations and identified the relevant predictors
of students’ adherence. They found that adherence to preventive behaviors varied
depending on the country of residence. This highlights the importance of consid-
ering the target population and their environment when developing interventions.
Additionally, they found that attitudes and descriptive norms predict distancing and
hygiene behaviors. Based on this finding, they argued that combining preventive
behaviors into a single measure might be misleading when identifying predictors.
Therefore, it is important to examine predictors for different behaviors separately. In
our study, we did not investigate all relevant preventive behaviors due to the potential
for increased dropout rates with longer surveys. We included measurement instruments

for general COVID-19 guidelines and specific behaviors such as distancing, testing,
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and isolating. These behaviors were chosen based on their significance for university
students and the university context.

To gain a deeper understanding of a) the effective preventive behaviors, b) the
factors that predict university students’ adherence to COVID-19 guidelines, and c) the
effectiveness of communication methods and programs in managing the pandemic,
systematic reviews are needed. This research can provide valuable insights that can
be used to develop better guidelines and strategies for dealing with future pandemics

and other crises.

B. Students’ Vaccination Intention and Its Determinants

In January 2021, the Dutch government initiated the rollout of COVID-19 vaccines.
The government followed a staggered approach: starting with vaccinating vulnerable
groups and health care professionals first and followed by age groups in descending
order (older to youngsters). In this order, students became eligible to vaccinate in
the summer of 2021. Hence, we decided to move our focus to students’ vaccination
intention and develop an intervention to help students make their vaccination decision.
In Chapter 4 (Study 3), we aimed to identify the reasons (determinants/beliefs) behind
students’ possible vaccination hesitancy and select the most relevant determinants/
beliefs to address in our communication to further improve the COVID-19 vacci-
nation uptake. The findings of this study revealed that 80% of students intended to
get the COVID-19 vaccine when it was their turn. The concerns about the safety and
side effects of the COVID-19 vaccine and trust in the government, quality control,
and the pharmaceutical industry were the most relevant intervention targets to
improve students’ vaccination intention. Possible long-term side effects and safety
of the COVID-19 vaccines were the main concerns among students. Other relevant
determinants and/or beliefs that could be improved were attitudes, perceived norms,
self-efficacy and perceived risks of the coronavirus infection. Based on the findings
of this study, an intervention, a COVID-19 vaccination webpage on the university’s
website, was developed to target the relevant determinants/beliefs and, thus, COVID-19
vaccination intention. The vaccination webpage included a series of videos, interviews
with experts from the university, and frequently asked questions. The interviews were
produced with the involvement of the communication department of the university. In
each interview, a student reporter directed questions to the experts. For the first part,
two experts in clinical microbiology answered the questions on risk perception and
worries and trust. For the second part, two experts in health promotion and health

psychology answered questions about attitudes and perceived norms. The third part
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was on self-efficacy and included online instructions on how, where, and when to get
the vaccine. Chapter 5 provided detailed information on the development protocol

of the intervention.

Reflections

Systematic and scoping reviews have identified common factors that contribute to
COVID-19 vaccination hesitancy, such as concerns about the side effects and safety of
the vaccines, and a lower perceived risk of contracting the virus and its consequences
(Aw et al., 2021; Biswas et al., 2021; Q. Wang et al., 2021). Similar findings have been
reported in studies among university students, which were in line with our results
(Belingheri et al., 2021; Neunhoffer et al., 2022; P. W. Wang et al., 2021; Shahwan et
al., 2022).

Studies have shown that receiving information about COVID-19 vaccines from
healthcare experts is associated with an increased likelihood of being vaccinated against
COVID-19 (Mant et al., 2021; P. W. Wang et al., 2021; Tam et al., 2022). This suggests
that providing trustworthy information from medical professionals can help address
hesitancy and increase vaccination rates. In our online vaccination intervention, we
also decided to include experts from the health faculty of the university in the videos
with the thought of providing reliable information and building trust. By also including
a student reporter who directed questions to the experts, we thought to create a sense
of relatedness for the audience. Additionally, a study conducted by Tam et al. (2022)
among university students in South Carolina found that the hesitant group valued
advice from the university. Based on these findings, it was suggested that involving the
university in communication strategies would be beneficial. These findings also support
our decision to involve experts from the health and medical faculty in our vaccination
intervention. By working closely with the university, we aimed to provide support

to students in their vaccination decision rather than forcing them to get vaccinated.

C. Employees’ Feelings of Safety When Returning to Campus

By the summer of 2021, all university personnel and students became eligible for
COVID-19 vaccination. Societies started opening up with the increase in vaccination
uptake. After more than a year of (mostly) online teaching and research, it was deemed
possible to return to on-campus education in the new academic year (2021-2022).
Hence, we moved our focus to the preparation for the new academic year and, in
Chapter 6 (Study 4), a study was conducted with UM employees on their safety

feelings when returning to the campus in September 2021. Based on the findings of
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this study, 94.7% of personnel were already vaccinated or willing to do so. More than
half of the university personnel deemed the university a safe place to return to, and
they indicated that they are happy to see their colleagues and students again. However,
some personnel disclosed their concerns about returning to work in September for
different reasons, such as meeting in large groups and becoming infected. Moreover,
personnel indicated that they need a transition period to get accustomed to working
on campus again. The findings of this study translated into a report for the University
Board to support them in their decision for the new academic year. We recommended
the board to allow personnel to reacquaint themselves with working in confined places,
so start with a transition period in September and allow personnel to acquire on-site
working experiences. Based on the findings of this study, UM Board implemented
an intervention, an online webinar, where a researcher from the team communicated
the findings, which was followed by a response from the Rector Magnificus on how
the university plan to provide a safe environment for personnel and students if the
university could reopen in September 2021.

Following the decision by the Dutch Government (August 13™) that the univer-
sities were allowed to return to on-site education in the new academic year (2021-2022),
based on the findings of our study, among others, UM was taken the following measures
for the on-site education and research: 1) If personnel had any safety concerns, they
could contact their manager; 2) A guideline was provided to the managers on how
to communicate with the university personnel about their concerns and what to do
together so that personnel can return to work; 3) University personnel can make an
appointment with the company doctor after having consulted their manager if there
are any medical reasons why they cannot come to work (or if they have symptoms).
Additionally, (teaching) staff were instructed on how to react to students who have
symptoms: 1) asking the student to leave the classroom and get tested, 2) if the teacher
encounters a protest from the student, guidelines on how to respond to the student were
provided with examples, and 3) if the student continues refusing to leave the building,
the teacher was advised to contact the building manager to order the student to leave.

Moreover, the research staff were advised to work on-site part-time.

Reflections

The literature on safely returning to work illustrated the importance of tailoring policies
specific to the type of work as well as according to the needs of individuals, such as
people with disabilities, people with long COVID-19, and people who a have high
risk of experiencing severe COVID-19 consequences (Godeau et al., 2021; Shaw et

al., 2020). The measures taken by the Maastricht University Board when returning to
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on-site work were tailored towards the needs of the university employees and students
and aimed to address the safety and health concerns of the employees. Our study
provided input for these measures. Taylor et al. (2020) also stressed the importance
of communication during a crisis. They advised managers to address the concerns
of the employees by providing information on future policies and plans in a timely
manner. In line with this advice, the online webinar intervention implemented by the
University Board intended to address the concerns of the university employees and
inform them about the measures for the upcoming academic year.

Gottlieb et al. (2020) provided a four-phase roadmap for reopening society in the
US during the COVID-19 pandemic. Phase I included slowing the transmission of the
virus through measures such as distancing, mask-wearing, the closure of schools and
restaurants, and the promotion of remote work. Phase II focused on slowly reopening
when hospitals were not under pressure and case numbers were decreasing. This
phase included the implementation of interventions, such as testing and isolation,
and the easing of certain measures, such as distancing. Phase III focused on returning
to normal by lifting measures when vaccines were available and surveillance systems
were in place. Phase IV centered on preparing for future pandemics.

At the time of our study with university employees, we were in the process
of transitioning to Phase III of the reopening roadmap outlined by Gottlieb et al.
(2020), which focused on returning to normal. Now, one year later, it appears that
we have reached Phase IV, as measures such as mask-wearing, testing and isolation,
and social distancing are no longer mandatory. Booster vaccines have been offered
to increase immunity, and students and employees have returned to on-campus work
and education without restrictions. While we have returned to a state of normalcy, it
is clear that the COVID-19 pandemic has had lasting effects on education and work,
including the acceleration of digitalization and the adoption of hybrid work and
teaching as a practice (Amankwah-Amoah et al., 2021; Beck & Hensher, 2022; Guppy
et al., 2022; Vargo et al., 2021). The lessons learned from the pandemic can inform
Phase IV, future crisis preparedness (Gottlieb et al., 2020). In the following sections,
we reflect on the methodological, practical, and future considerations for future crisis

preparedness based on the lessons learned from our project.

Methodological, practical, and future considerations

The COVID-19 pandemic has demonstrated the need for large-scale behavior change,
hence, the role of behavioral science (Bavel et al., 2020; Betsch, 2020; West et al., 2020).
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Preventive measures including not only distancing, testing, isolation, and facemask
use but also vaccination have been dependent on people’s adherence to these measures
(Volpp et al., 2021). Achieving high adherence to these measures was a way to combat
the pandemic. However, changing behavior and maintaining this change are complex
endeavors and require expertise in behavior change and planned behavior change
interventions.

Planned behavior change consists of problem diagnosis, program production,
implementation, and evaluation (Kok et al., 1996). In this part, the methodological,
practical, and future considerations were discussed based on the lessons learned from
our project, which was in the context of the COVID-19 pandemic, but these considera-

tions may be valuable for future pandemics and crisis preparedness.

1. The COVID-19 disease is only one piece of the whole puzzle, and an interdis-
ciplinary approach is required to combat it.

The COVID-19 pandemic has had far-reaching impacts on various aspects of society,
including health, the economy, and education. Hence, it required a collaborative act of
different disciplines (Moradian et al. 2021; Wen et al., 2021) and helped us acknowledge
how misinformation, behavior change, vaccine hesitancy, health inequalities, infectious
diseases, and so on are connected, and working on each of these areas contributes to
one goal - combating the COVID-19 pandemic. Przybylko et al. (2021) also highlighted
the need for using an interdisciplinary approach to develop and increase the effec-
tiveness of mental health interventions. Collaboration among different disciplines to
tackle a crisis also concerns the development of behavior change interventions. In
our project, experts from different disciplines worked towards finding solutions to a
mutual goal — increasing the safety of Maastricht University students and employees in
times of COVID-19. The core group included experts specialized in health and social
psychology, health promotion, behavior change, and epidemiology. In the different
stages of the project, experts with specializations in microbiology and communication

got involved.

2. Planning behavior change interventions takes time. However, in times of crisis,
speeding up the planning process is needed to provide a timely response.

In the past two years, we have learned that rapid behavior change is possible but
requires timely interventions to facilitate and sustain behavior change. Yet, developing
an intervention might be time-consuming as it requires a systematic approach. Inter-

vention Mapping is a framework to plan the development of theory-and evidence-
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based behavior change interventions (Fernandez et al. 2019a). Although Intervention
Mapping was evaluated as the most elaborate approach to developing interventions
in a systematic methods overview (O’Cathain et al. 2019), it also has been criticized
multiple times as time-consuming (McEachan et al., 2008; Munir et al., 2013; Wight
et al,, 2016). For our project, we used the Intervention Mapping framework to guide
our intervention planning process and combat a novel problem — the COVID-19
pandemic. We had to act fast as we were providing support to the University Board
in dealing with a global health crisis within a university setting. To accelerate the time
taken between the translation of research to interventions, first we need to identify
the reasons that slow down the process. Based on the review of the policy documents,
Hanney et al. (2015) illustrated some of these reasons, such as bureaucratic obligations
and recruitment. They also provided approaches to reduce the time taken between
the research and policies and interventions, such as working in parallel and increasing
resources (Hanney et al., 2015, 2020). In Chapter 5, we reflected on speeding up the
intervention development process for our vaccination intervention. In this section, we
reflect on our project entirely. In addition to working in parallel and using frameworks
that systematize the process, the reflections below on how we speeded up the process

may also serve as input for future crises preparedness:

o Target Population

The target population of our project was Maastricht University students and employees.
To collect data and gather input from our target population, we used the university’s
already existing survey panels and communication channels. In the second half of
2021, data was collected from the Turkish population living in the Netherlands on
their vaccination intention as well as their reasons to vaccinate or not vaccinate for
another project. Reaching out to the Turkish population took months with limited
success as it required identifying the key stakeholders who had access to the target
population, getting in touch with these stakeholders, arranging the meetings with the
target population in consultation with the stakeholders, and so on. However, in times
of crisis, time is limited. Identifying and strengthening the networks that have quick

access to the target population might speed up intervention development.

o Stakeholders

Stakeholders is an umbrella term for people who have an active role in different parts
of the intervention development and implementation. As they are getting involved
in shared decision-making, which has an impact on the end product, the identifi-

cation and involvement of the stakeholders from the start of the project was deemed
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important. This also ensures that stakeholders have a full picture of the project
and are well-informed about the decisions made from the beginning. Hoover et al.
(2020) argued the importance of stakeholder engagement in an effective COVID-19
pandemic response. In addition to the identification and involvement of stakeholders,
developing a mutual trust relationship with the stakeholders by, for instance, trusting
the expertise of producers, is important. For our project, for instance, we had the full
support of the University Board from the beginning, which helped us to speed up the
implementation as negotiation time was shortened. Moreover, during the interac-
tions with the communication department, the mutual trust in the expertise of each
other’s sped up the program production. Identifying and involving stakeholders from
the beginning and building a mutual trust relationship with stakeholders might speed
up the intervention development.

o Existing Resources

When the time and cost of the project are limited, it is valuable to identify and utilize
the assets in the environment. Despite its value, asset assessment, part of Intervention
Mapping Step 1, can easily be overlooked. It involves the identification of the assets of
the population and their environment, which can be incorporated into the planning
and implementation of the intervention. In our case, we had the support of the
University Board, which allowed us to use the existing resources of the university that
were relevant to our intervention. For our first intervention, the Christmas/New Year
message for a safe break, we used our universities’ newsletter as a communication
channel to implement our intervention. A video that was developed by the university
was integrated into our intervention as it was supporting our intervention by demon-
strating the experiences of students who contracted COVID-19. For our second inter-
vention, the vaccination webpage, instead of building a new website specific to our
intervention, which would be more time-consuming and costly, we used the special
COVID-19 website of the university as the delivery channel. This choice helped us to
save time and money, but at the same time, it was more convenient for students to find
all the relevant information on one website. For our third intervention, the webinar
on safely returning to university in the academic year (2021 - 2022), the university’s
YouTube channel was used to reach out to the target population. Conducting an asset
assessment and identifying the existing resources at the beginning of the project could

benefit to speed up the intervention development and implementation.
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Future Considerations

o Stakeholder Involvement

Involving stakeholders in the development and implementation of behavior change
interventions can enhance their impact and effectiveness. However, the identification
of the appropriate stakeholders may remain a challenge and require a more systematic
approach (Byrne, 2019). In this case, the socio-ecological model, the Core Processes,
and the Intervention Mapping framework may provide guidance. The socio-ecological
model postulates that to understand the factors influencing an individual’s behavior
(individual level), we need to inspect different levels (i.e., interpersonal, organiza-
tional, community, and organizational) and agents and environmental conditions
at each level (Kilanowski, 2017). Hence, the socio-ecological model may guide in
identifying the key stakeholders from each level, as also suggested by Hoover et al.
(2020). In the case of identification of the relevant stakeholders, Core Processes may
provide information supported by expert knowledge, empirical findings, theories, and
research (Ruiter & Crutzen, 2020). Intervention Mapping by Bartholomew Eldredge
et al. (2016) is a planning framework for behavior change interventions and assists
in systematically planning the development of the intervention, implementation, and
evaluation, which also provides guidance on who needs to be involved in the program
development, implementation, and evaluation. Additionally, the Stakeholder Theory
provides information on how to conduct a stakeholder analysis and promote change
at organizations and involves four steps: 1) identification of stakeholders and their
involvement; 2) stakeholder mapping and visualization in the network; 3) identifying
stakeholder salience based on power, urgency, and legitimacy; and 4) selecting methods
and pathways for change (Kok et al., 2015).

o Just-In-Time Adaptive Interventions

Acting fast in times of crisis to address the problem is essential. Hence, researchers
should put special emphasis on just-in-time adaptive interventions, the identification
of the key features that facilitate the speedy development of interventions, and how to
speed up the intervention development process without losing rigor. A Just-in-time
adaptive intervention (JITAI) is an intervention design that generally uses e-/mHealth
technologies. It monitors a person’s internal state and the context in real-time and facili-
tates tailored interventions (Nahum-Shani et al., 2018). As the COVID-19 pandemic
showed that people’s behaviors are dependent on the context and may change over time,
JITAIs might be helpful to monitor and meet this change by delivering tailored inter-

ventions. However, JITAIs also have limitations. A systematic review by Hardeman et
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al. (2019) on just-in-time interventions aimed at promoting physical activity discusses
the lack of theory use in intervention development and the lack of evidence on their
cost-effectiveness and impact on health inequalities. Future studies could focus on
an attempt to combine the key features of JITAIs and perspectives (e.g., participatory
approach and socio-ecological model) and steps of the Intervention Mapping for the

preparedness for future pandemics and crises.

o Adaptation

Although many effective interventions are available for use, the adaptation of existing
interventions is undervalued. Evans et al. (2019) direct attention to the adaptability
of interventions — if adaptation has more harm than its benefits, and the need for a
framework to systematically adapt the interventions. Chapter 10 of “Planning health
promotion programs: An Intervention Mapping approach” book by Bartholomew
Eldredge et al. (2016) provides guidance on how to use the Intervention Mapping
approach to adapt evidence-based interventions: 1) conducting a needs assessment to
identify the health/behavior problems and developing logic models for the problem
and change; 2) searching for evidence-based interventions in addressing similar
issues; 3) evaluating fit and planning adaptation, 4) making adaptations by modifying
materials and activities; 5) planning for the implementation of the intervention; and 6)
developing a plan for evaluating the effectiveness of the intervention. Adaptations of

interventions may accelerate the timely response and reduce the costs in times of crisis.

3. The use of Core Processes ensures the systematic approach to finding answers to
the questions in the development of an intervention by consulting expert knowl-
edge, empirical findings, and theories and conducting new research if needed.

Core Processes are a tool to assist the development of behavior-change interventions by
providing information via the use of expert knowledge, empirical findings and theories,
and data collection (Ruiter & Crutzen, 2020). The use of evidence and theory in the
development of behavior-change interventions is well-established and considered to
lead to effective interventions (Bartholomew & Mullen, 2011; Brug et al., 2005; Glanz
& Bishop, 2010; Lippke & Ziegelmann, 2008; Presseau et al., 2022). Glanz and Bishop
(2010) classify the theories as explanatory and change theories. Brug et al. (2005)
argue that using theory is one thing and correctly using it is another. Core Processes
can be used in different stages of intervention development and provide guidance on
selecting theories for problem analysis, determinants, change methods, and imple-

mentation (Ruiter & Crutzen, 2020). One of the strengths of our project was that all

140



General Discussion

the interventions developed were informed by expert knowledge, empirical evidence,
and theories. As the addressed problem, the COVID-19 pandemic was novel, the
evidence was limited. Hence, we also gathered information from similar and relevant
behaviors. In our studies and interventions, we used multiple theories, such as the
Protection Motivation Theory (Maddux & Rogers, 1983) and the Theory of Planned
Behavior (Ajzen, 1991), and theoretically informed behavior-change methods, such as
modeling which was informed by Social Cognitive Theory and Theories of Learning
(for details see Kok et al., 2016). However, there might be other theories relevant to
the topics of our project. Conducting systematic reviews of the theories used in this

area of research can provide valuable insights and inform future studies.

Future Considerations

o Core Processes Template

The development of a Core Processes template could provide 1) guidance to the
researchers in the use of empirical findings and theories in finding answers to the
questions in different stages of intervention development and/ or in general planning
their research, and 2) provide input for future global crises by assisting the systematic

documentation of answers.

4. Behaviors as well as their determinants may change over time. Monitoring the
possible changes is needed.

To identify and select the targets of our interventions, we followed the traditional
mixed-method approach (Bartholomew Eldredge et al., 2016; Peters, 2014): starting
with a qualitative study (e.g., focus groups and interviews) and proceeding with a
quantitative study (e.g., the cross-sectional surveys). Therefore, we only had data from
specific time points. Nevertheless, the COVID-19 pandemic showed that people’s
behaviors as well as their determinants are open to change over time (Wright &
Fancourt, 2021). One of the limitations of our project was that we based our decisions
on the data of a specific time point. Hence, our interventions were not adapted to the
possible changes in people’s behavior and their determinants. However, within the
constraints of time and money; it is a challenge to meet this change. Moreover, to select
the relevant determinants and beliefs for our interventions, we used the Confidence
Interval-Based Estimation of Relevance (CIBER) approach, which is the visualization
of confidence intervals for the means and correlation coefficients (Crutzen et al., 2017;
Fernandez et al. 2019a). As intervention developers, we have to make decisions on

which determinants to include in the intervention. Hence, the visualization of these
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two types of information helps researchers make judgments on the relevance of deter-
minants based on the room for improvement (i.e., mean scores) and the association
between determinants and intention/behavior. However, in order to monitor the

behavior and its determinants, longitudinal studies are needed.

Future Considerations

o Determinant Selection

Although the CIBER approach (and CIBER plots) is a helpful tool for intervention
developers to select the relevant determinants/beliefs as targets of their interventions
when there are so many determinants/beliefs, it becomes a challenge to make this
judgment. For instance, if there are 100 beliefs, making judgments on which beliefs
to select as relevant targets for the intervention based on the visualizations of mean
scores and associations is challenging as one needs to process and compare that much
information manually. Moreover, this also makes the selection process more subjective
(i.e., judgments of one person might differ from another, leading to a different list
of selected relevant determinants/beliefs). The Potential for Change (PA) Index was
developed by Knittle et al. (2019), which is the numerical representation of some
important features of the CIBER approach. Although there is no available literature on
the effectiveness of its use, the developers argue that the use of this metric may lead to
more tailored interventions. In a COVID-19 project, Potential for Change Index 1 (PA1)
and Potential for Change Index 2 (PA2) were used to select the relevant determinants.
PA2 involves using the 5% trimmed maximum and minimum, which helps to reduce
sensitivity to outliers (Peters et al., 2021). Additionally, a paper on determinants of
positive coach-bystander behavior combines the CIBER plots and the Potential for
Change Index for the data analysis (Verhelle et al., 2022). The combination of the
CIBER plots and the Potential for Change Index in one place may ease and strengthen

the selection procedure when dealing with loads of determinants/beliefs.

5. Implementation might be more urgent than evaluation in times of crisis.

The evaluation of interventions can be considered a golden criterion to understand if
the intervention achieved the desired effect or was implemented as planned. The imple-
mentation and evaluation of the interventions were anticipated from the beginning
(Fernandez et al., 2019b). For our project, the implementation was prompt and relatively
easy as we had the support of the University. However, we did not execute the evalu-
ation for several reasons: 1) due to the everchanging conditions, such as moving from

hybrid to fully online education in December 2020 due to the new lockdown, and 2)
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as a proper evaluation requires having both intervention and control groups, in the
context of COVID-19 vaccination, which was a voluntary act, ethical concerns arose.
The lack of evaluation was a limitation of our project, as we could not know whether

we achieved the aimed effect.

6. Adoption of Open science principles saves lives.

Without the availability of the data on the SARS-CoV-2 genome, it would have been
impossible to develop COVID-19 vaccines at such a speed. Rios et al. (2020) discuss
how open data sharing helped combat the COVID-19 pandemic. Open Science (OS)
is an umbrella term for several OS principles, such as reproducibility, replicability,
transparency, open access, and FAIR data sharing (Vicente-Saez & Martinez-Fuentes,
2018). Our project took place during the COVID-19 pandemic when having immediate
access to the available literature had enormous importance among researchers to
accumulate evidence-based knowledge to tackle the pandemic. Hence, we made sure
to share the study materials, including the data (if ethically possible), analysis scripts,
and interview guides, on an online repository with the wide public to help facilitate

knowledge accumulation.

Future Considerations

o Using Behavioral Science to Increase the Adoption of Open Science Principles

Although the scientific institutes in the Netherlands embrace Open Science and
encourage scientists to adopt the principles for their work, it depends on individual
behavior. The insight from behavioral science could be used to foster the use of Open
Science principles. There are already some examples of behavior change interven-
tions developed, such as an evidence-based intervention to increase pre-registration
(Osborne & Norris, 2022). Moreover, a recent article by Norris et al. (2022) identified
five prioritized research questions in Health Psychology. These priorities concern 1)
practice of Open Science behaviors in Health Psychology; 2) the usefulness of Open
Data and Open Code resources; 3) maximizing Open Data within Health Psychology; 4)
effective interventions to increase the adoption of Open Science in Health Psychology;
and 5) maximizing free Open Access publishing in Health Psychology. Adherence to
the FAIR (Findable, Accessible, Interoperable, Reusable) principles might facilitate
useful data, code, and study materials sharing. However, this remains challenging for
several reasons, such as working with qualitative data. Future work could focus on

these five priorities and optimizing FAIR sharing.
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Conclusion

This dissertation provided information on a project aimed at supporting the
University Board when creating a safe environment within the university in times of
the COVID-19 pandemic. Moreover, this dissertation reflected on the lessons learned
from our project and provided some future considerations for future pandemic/crises
preparedness: 1) forming a project group with experts from disciplines relevant to the
problem; 2) identifying and strengthening the networks to reach out the target group;
3) identifying key stakeholders; 4) involving the target group and relevant stakeholders
from the beginning of the project to gather their input and inform the intervention
accordingly; 5) building a trust relationship with the stakeholders; 6) identifying
and using existing resources; 7) following an intervention development framework
to systematically develop interventions; 8) using empirical evidence and theories; 9)
gathering information from similar problems if there is no or limited literature on the
problem; 10) in case of need and changing situations, the implementation might be
more important than evaluation; 11) investing time and money on frameworks for
the development, implementation, and evaluation of just-in-time interventions; and

12) sharing data and findings with scientists and stakeholders.
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In December 2019, the first official COVID-19 case was identified in China. Only a
few months later, in February 2020, the Netherlands announced its first COVID-19
case. The worldwide spread of the virus was unprecedentedly fast and led the World
Health Organization to declare COVID-19 a pandemic in March 2020. Shortly after,
the Dutch government introduced the first nationwide lockdown that caused the
closures of non-essential stores, cafes, restaurants, schools, and universities. To prevent
any delays in education, universities delivered education entirely online until the end
of the academic year 2019-2020. Due to the decrease in the number of cases and
hospitalizations, the Dutch government relaxed the measures in the summer of 2020.
Maastricht University (the Netherlands) decided to offer a hybrid education in the
academic year 2020-2021. This decision also brought the responsibility of creating a
safe environment for students and employees. In addition to various teams ensuring
safety, the University Board requested support from our team during their decision-
making processes in combatting the COVID-19 pandemic in the university. This
dissertation demonstrates how a team of experts in behavior change, health and applied
social psychology, health promotion and education, and epidemiology supported the
University Board in response to a global health crisis. It describes the studies that have
been conducted and interventions that have been developed.

Chapter 1 presents an introduction to the problem and context, the approach
that had been taken, and the studies and interventions that are described in this
dissertation. In the first year of the pandemic, without the availability of vaccines and
medical treatments, the focus was on preventive behaviors, such as distancing, testing,
and isolation. While offering a hybrid education, in addition to the infrastructural
changes, Maastricht University enforced certain COVID-19 guidelines within the
university. These guidelines were in line with the Dutch government’s advice and
intended to increase the safety of students by minimizing the spread of the virus as
much as possible. However, the success of achieving this goal was also dependent
on students’ adherence to those guidelines. Hence, we conducted Studies 1 and 2
(Chapters 2 and 3) to gain an understanding of the factors that determine students’
adherence to guidelines. In Chapter 2, we present a study that was aimed to assess
students’” adherence to COVID-19 guidelines of the university and identify factors
that facilitated or hindered adherence. We conducted on-site and online focus group
interviews with students on the topics of general COVID-19 guidelines of the university,
and more specifically, keeping distance, staying at home and getting tested when

having symptoms, and wearing facemasks. Moreover, we conducted online interviews
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with stewards and security officials to gather more information about students’ (non)
adherence behaviors. Stewards and security officials were employed by the university
to provide surveillance, in this case preventing crowds while students are leaving the
classrooms. The findings of this study demonstrated that the interviewed students
were willing to adhere to the guidelines of the university. Certain facilitators, such
as the infrastructure of the buildings and staff, and barriers, such as difficulties with
telling other students to follow guidelines, were mentioned as determinants of their
adherence behavior. Interviews with stewards/security were in line with the findings
from the interviews with students, that students were willing to follow the guidelines
but struggled to do so in certain situations, such as a decrease in the distancing before
and after the lectures. This qualitative study provided information on determinants
of students’ adherence to guidelines.

In Chapter 3, an online cross-sectional survey (Oct-Nov 2020) is presented, which
aimed to further explore behavioral determinants (and underlying beliefs) of university
students’ adherence to COVID-19 guidelines, including keeping 1.5 m distance,
avoiding crowds, getting tested, and isolating, and select the most relevant ones as
input for future interventions. Attitude, perceived norm, self-efficacy, and several
beliefs, such as risk perception beliefs (e.g., “I am not afraid because I am young”),
attitudinal beliefs (e.g., “I feel responsible for telling people to adhere to guidelines”),
self-efficacy beliefs (e.g., “COVID-19-prevention guidelines are difficult to adhere”)
were selected as the targets of a brief intervention, a Christmas/New Year message to
students, to provide them support for having a safe festive break.

After December 2020, several COVID-19 vaccines became available, and with
that, the new challenge was to achieve high vaccination uptake to open up society
again. The Dutch government first started vaccinating the vulnerable populations,
elderly people, and healthcare professionals. The next groups were invited by their
age in a descending order. Therefore, university students were close to the bottom
of the priority list. To support students in their vaccination decision, we aimed to
develop an intervention (Chapters 4 and 5). We first aimed to gather information
on students’ vaccination intention and its determinants. Hence, in Chapter 4, we
describe an online cross-sectional survey with Maastricht University students in March
2021 to explore university students’ COVID-19 vaccination intention and select the
most relevant determinants/beliefs. The findings demonstrated that 80% of students
intended to vaccinate against COVID-19, and the most relevant determinants, that
were associated with vaccination intention and had room for improvement, were
concerns about safety and side effects of the vaccine, and trust in government, quality

control, and the pharmaceutical industry. Other relevant determinants/beliefs were risk
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perception, attitude, perceived norm, and self-efficacy beliefs. Based on the findings of
this study and following the Intervention Mapping framework, we developed an online
intervention that went online once students were eligible to vaccinate and aimed to
support students in their vaccination decisions. Chapter 5 provides information on
the development and implementation of the vaccination intervention and lessons
learned from the speedy process.

In June 2021, leaving one academic year behind in tackling the COVID-19
pandemic, COVID-19 vaccines were available and accessible. However, this did not
guarantee the end of the COVID-19 pandemic. Therefore, universities were still
required to prepare for the new academic year (2021-2022) under the new circum-
stances, i.e., improvements in vaccination coverage and the pandemic course, but also
uncertainties due to the new variants. With all that in mind, universities were willing
to invite students and personnel to campus in September 2021. To make a smooth
transition ‘from online to on-site, it was deemed important to explore personnel’s
beliefs about returning to campus and their perceptions of a safe working environment.
Hence, in Chapter 6, we present an online survey among Maastricht University
personnel in June 2021 to investigate personnel’s beliefs about a safe return to campus
in the new academic year. Based on the findings of this study, about 95% of personnel
were already vaccinated or willing to do so. Over half of the respondents (58%) found
the university a safe place to return to work in the new academic year (2021-2022).
The group who felt relatively more unsafe indicated that it is too risky to return to
campus in September 2021, and they were worried about getting infected. The group
who felt safe, on the other hand, indicated that it is certainly possible to return to
campus, and they trust others’ adherence to the guidelines. In addition, the findings
demonstrated that most personnel preferred a transition period to get accustomed to
the new work environment after working one year at home. The findings of this study
were translated into practical recommendations to support the University Board in
their preparation to organize research and teaching in the academic year 2021-2022.
In addition to the recommendations, a brief intervention, a webinar discussing the
Board’s plans for safe return and making a link with the findings of this study, was
developed, and implemented.

In Chapter 7, the main findings of the studies in this dissertation are summarized.
The methodological, practical, and future considerations are discussed, such as 1) the
need for speeding up the planning process of interventions to provide a timely response,
2) the need for monitoring of behaviors and their determinants, 3) the urgency of
implementation over evaluation in times of crisis, 4) the involvement of stakeholders

in planning, and 5) adoption of open science principles.
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In december 2019 werd in China het eerste geval geidentificeerd van een persoon die
positief testte op COVID-19. Slechts enkele maanden later, in februari 2020, werd het
eerste COVID-19 geval in Nederland bekendgemaakt. De wereldwijde verspreiding
van het virus ging vanaf dat moment onverwachts snel en in maart 2020 bestempelde
de Wereld Gezondheid Organisatie (WHO) COVID-19 als een pandemie. Kort daarna
introduceerde de Nederlandse overheid de eerste landelijke lockdown, wat leidde tot
sluiting van niet-essentiéle winkels, cafés, restaurants, scholen en universiteiten. Om
studievertraging te voorkomen gingen de universiteiten volledig over op online onderwijs,
tot het eind van het studiejaar 2019-2020. Toen daarna het aantal COVID-19 gevallen
en gerelateerde ziekenhuisopnames weer afnam, werden die maatregelen door de Neder-
landse overheid weer wat afgezwakt. De Universiteit Maastricht (UM) ging voor het acade-
misch jaar 2020-2021 eerst over op hybride onderwijs (online en on-site). Daarmee nam
de UM ook de verantwoordelijkheid op zich voor het creéren van een veilige omgeving
voor de studenten en het personeel die naar de UM kwamen. Naast het implementeren
van verschillende veiligheidsmaatregelen en het houden van toezicht om de veiligheid
te bevorderen, vroeg het universiteitsbestuur onze groep om hulp bij de besluitvorming
over hoe de COVID-19 pandemie binnen de universiteit kon worden bestreden. In dit
proefschrift wordt uiteengezet hoe een team van deskundigen (toegepaste en gezond-
heidspsychologie, gezondheidsvoorlichting en -bevordering en epidemiologie) het
universiteitsbestuur ondersteunde bij het zo goed mogelijk omgaan met deze wereldwijde
crisis. Onderdeel daarvan was het uitvoeren van een aantal empirische studies, steeds
gevolgd door de ontwikkeling van planmatige interventies voor gedragsverandering.
Hoofdstuk 1 bevat een introductie van het probleem en de context van COVID-19,
de wijze waarop dat probleem is benaderd, en de verschillende studies en interventies
die in dit proefschrift worden beschreven. In het eerste jaar van de pandemie, toen er
nog geen vaccinaties waren, en ook nog geen effectieve medische behandeling, lag de
focus op preventief gedrag, zoals afstand houden, testen en isolatie bij klachten. Op
dat moment koos de UM voor hybride onderwijs, in combinatie met een aantal infra-
structurele maatregelen, werden ook een aantal gedragsregels binnen de gebouwen van
kracht. Die gedragsregels volgden de richtlijnen van de overheid en hadden als doel
de veiligheid van studenten (en medewerkers) te bevorderen door de verspreiding van
het virus zoveel mogelijk tegen te gaan. Het succes van die maatregelen was athankelijk
van de mate waarin studenten zich daaraan zouden houden. Daarom zijn twee studies
uitgevoerd (Hoofdstukken 2 en 3) om een beter beeld te krijgen van de factoren die

bepalen hoe goed de studenten zich hielden aan die gedragsregels.
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In Hoofstuk 2 wilden we als eerste te weten komen in hoeverre studenten zich
hielden aan de COVID-19 gedragsregels binnen de UM en welke versterkende of
verstorende factoren daarbij een rol speelden. Eerst hielden we online en on-site
focusgroep-interviews met studenten over de algemene COVID-19 gedragsregels
op de UM en daarna, meer specifiek, over afstand houden, thuisblijven en testen bij
klachten, en het dragen van gezichtsmaskers. Bovendien voerden we enkele online
interviews met COVID-19 stewards en veiligheidsfunctionarissen om nog meer te
weten te komen over het wel of niet volgen van de gedragsregels (stewards en veilig-
heidsfunctionarissen waren ingehuurd door de UM om te surveilleren en, bijvoorbeeld,
te voorkomen dat er drukte ontstaat wanneer studenten uit de collegezalen komen).
De uitkomsten van deze studie laten zien dat de geinterviewde studenten bereid waren
zich aan de richtlijnen van de UM te houden. Soms werden bevorderende factoren
genoemd, zoals de infrastructuur van gebouw en het personeel; soms belemmerende
factoren zoals anderen erop wijzen zich aan de regels te houden. De uitkomsten van
de interviews met de stewards en veiligheidsfunctionarissen kwamen overeen met die
van de studenten; studenten waren bereid zich aan de regels te houden maar vonden
dat soms lastig, bijvoorbeeld bij het binnengaan en naar buiten gaan van collegezalen.
Deze kwalitatieve studie verschafte voldoende informatie voor het uitvoeren van een
volgende, kwantitatieve studie over de mate waarin studenten zich aan de gedrags-
regels houden.

In Hoofdstuk 3 beschrijven we een cross-sectionele vragenlijststudie, gehouden
in oktober-november 2020, waarmee we nader exploreerden wat de gedragsdetermi-
nanten waren (en de onderliggende opvattingen) van de mate waarin UM-studenten
zich hielden aan de gedragsregels, o.a. 1.5 meter afstand houden, vermijden van
drukte, zich laten testen en isoleren bij klachten, om zo de meest belangrijke te kunnen
selecteren voor er op volgende interventies. Attitudes, waargenomen normen, eigen-
effectiviteit en een aantal specifieke opvattingen zoals over risico (bijv. “Ik ben niet
bang want ik ben jong”), attitude (bijv. “Ik voel me verantwoordelijk om anderen erop
te wijzen zich aan de regels te houden”), eigen-effectiviteit (bijv. “De COVID-regels
zijn lastig op te volgen”) werden geselecteerd als doelen van een korte interventie: een
Kerst/Nieuwjaarsboodschap aan studenten om hen te ondersteunen bij het hebben
van een veilige kerstvakantie.

Na december 2020 kwamen verschillende vaccins beschikbaar, en daarmee
de nieuwe uitdaging om zoveel mogelijk mensen zich te laten vaccineren, zodat de
samenleving weer wat meer open kon. De Nederlandse overheid startte vaccinatie
bij kwetsbaren, ouderen en personeel in de gezondheidszorg. Daarna werd de rest

uitgenodigd in (afnemende) volgorde van leeftijd. Studenten kwamen daarom pas later
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aan de beurt. Om studenten te ondersteunen bij hun vaccinatiebeslissing, wilden we
een interventie ontwikkelen (Hoofdstukken 4 en 5). Allereerst wilden we informatie
verzamelen over de vaccinatie-intentie van studenten en de onderliggende opvattingen
daarover. Daarom beschrijven we in Hoofdstuk 4 een online cross-sectionele studie
onder Maastrichtse studenten, gehouden in maart 2021, om hun vaccinatie-intenties
te inventariseren, plus de belangrijkste onderliggende determinanten (en opvattingen).
De uitkomsten van deze studie lieten zien dat 80% van de studenten van plan was zich
te laten vaccineren tegen COVID-19. De belangrijkste, en potentieel veranderbare
determinanten waren: zorgen over de veiligheid en over bijverschijnselen, vertrouwen
in de overheid, kwaliteitscontrole van het vaccin, en de rol van de farmaceutische
industrie. Andere belangrijke determinanten en onderliggende overtuigingen betroffen
risicoperceptie, attitude, waargenomen normen en eigen-effectiviteit. Op basis van
deze uitkomsten werd het Intervention Mapping protocol gevolgd en ontwikkelden we
een interventie die online werd gedeeld op het moment dat studenten aan de beurt
waren voor vaccinatie, om hen te helpen bij de beslissingen omtrent vaccinatie. In
Hoofdstuk 5 wordt beschreven hoe die interventie op korte termijn is ontwikkeld en
geimplementeerd en welke lessen zijn geleerd van dit versnelde proces.

In juni 2021, na een jaar van omgaan met COVID-19, was het voor iedereen
mogelijk om te vaccineren. Daarmee was de COVID-19 pandemie echter nog niet
achter de rug. De universiteiten moesten nog steeds plannen maken voor het nieuwe
academische jaar (2021-2022) onder deze nieuwe omstandigheden. Enerzijds werden
vaccinaties beter en was er eenafname van de pandemie. Anderzijds waren er onzeker-
heden vanwege mogelijke nieuwe varianten van het virus. In deze situatie besloot de
UM om, in september 2021, studenten en medewerkers weer op de campus te laten
komen. Om de overgang te versoepelen leek het gewenst om de opvattingen van het
personeel te inventariseren over een ‘veilige terugkeer naar de werkomgeving. Daarom
wordt in Hoofdstuk 6 gerapporteerd over een onderzoek onder het UM-personeel met
een online vragenlijst, in juni 2021, naar hun opvattingen over een veilige terugkeer
naar de campus in het nieuwe academische jaar. Uit het onderzoek bleek dat ongeveer
95% van de medewerkers al gevaccineerd was, of bereid was dat te doen. Meer dan de
helft (58%) meende dat de UM wel een veilige werkplek was om weer aan het werk te
gaan in het nieuwe academische jaar 2021-2022. De groep die het niet helemaal veilig
vond, gaf aan dat het in september 2021 nog te riskant was om terug te komen, en dat
ze bezorgd waren een COVID-19 infectie op te lopen. De groep die het veilig vond,
was daarentegen van mening dat het zeker mogelijk was weer naar de campus te komen
en ze vertrouwden erop dat anderen zich (ook) aan de richtlijnen zouden houden.

Daarnaast vonden veel deelnemers het wel gewenst dat er een soort transitiefase zou
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komen om weer te wennen aan de nieuwe werkomgeving na een jaar thuiswerken. De
uitkomsten van de studie werden geformuleerd als aanbevelingen voor het UM-bestuur
ter voorbereiding van het academische jaar 2021-2022. In aanvulling op deze aanbeve-
lingen werd ook een interventie ontwikkeld en uitgevoerd, nl. een webinar waarin de
uitkomsten van het onderzoek en de plannen van het bestuur werden bediscussieerd.

In Hoofdstuk 7 worden de belangrijkste resultaten van de studies in dit proef-
schrift samengevat. Methodologische, praktische en toekomst-gerelateerde overwe-
gingen worden besproken, zoals (1) de noodzaak om als dat nodig is heel snel een
planmatige interventie te ontwikkelen, (2) de noodzaak om gedrag en determinanten
te kunnen monitoren, (3) de urgentie van implementatie boven evaluatie in tijden
van crisis, (4) de noodzaak om alle stakeholders te betrekken bij de planning en (5)

te werken volgens ‘open science’ principes.
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The COVID-19 pandemic entered our lives in early 2020. Governments worldwide
implemented measures that also included lockdowns in an effort to control the
number of cases and hospitalizations. In the first year of the COVID-19 pandemic,
as well as in the absence of vaccines, these measures, such as distancing, testing,
isolating, and using face masks, were mainly dependent on people’s adherence to
these guidelines. The current PhD project was initiated in September 2020, when the
Maastricht University Board decided to offer hybrid education in the academic year
of 2020-2021 and involved experts from different disciplines who worked towards
one goal — supporting the Maastricht University Board when tackling the COVID-19
pandemic within the university.

As the COVID-19 pandemic trajectory was unprecedented, the objectives of
the project evolved as the situation developed. The project timeline can be divided
into three periods: 1) The first period covered September-December 2020, when
the university decided to offer hybrid education. During this period, we conducted
studies with students to gain an understanding of their adherence to the university’s
COVID-19 guidelines and the factors related to their adherence. Furthermore, based
on the findings of these studies, we aimed to inform the development of an intervention
to facilitate students’ adherence to COVID-19 guidelines of the university. 2) The
second period covered January-July 2021, when education moved online again due
to the lockdown installed by the government, but also when the Dutch vaccination
rollout started. During this period, we conducted a study on students’ vaccination
intention and their reasons to vaccinate and/or not to vaccinate, and based on the
findings of this study, we developed an intervention to support students in their
vaccination decisions. 3) The third and last period covered May-September 2021, a
time when the vaccination uptake increased in the Netherlands and society started
opening again. During this period, we conducted a study to explore the university
employees’ feelings about returning to campus in September. Based on the findings
of this study, an intervention was implemented to address the employees’ concerns
about returning to on-campus work and provide information on what to expect in

the new academic year.

Scientific Impact
This dissertation contributed to the empirical literature on COVID-19 by providing
information on 1) the adherence of university students to COVID-19 preventive

behaviors and the factors that influence their adherence, 2) the COVID-19 vaccination
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intentions of university students and the factors that influence these intentions, 3)
the safety feelings of university employees when returning to on-campus work, 4)
behavior-change interventions developed for these topics, which can be used by other
university boards with similar groups in the future or adapted according to the needs
of other target groups in the context of the COVID-19 pandemic or other pandemics
with similar behaviors, and 5) lessons learned about how to speed up the intervention
development process in times of need.

The findings of this dissertation highlighted the importance of just-in-time
interventions in times of crisis, such as the COVID-19 pandemic. These interventions,
which are designed to be implemented timely and effectively in response to a crisis, can
help mitigate the negative impacts of the crisis on individuals and communities. We
also discussed future research considerations for pandemic and crisis preparedness,
such as a need for monitoring. By understanding the most effective ways to develop
and implement interventions, public health officials can provide a timely response in
times of crisis and more effectively protect the health and well-being of the population.

The studies and interventions were presented at national and international confer-
ences and at the faculty “science day” of the Faculty of Psychology and Neuroscience
of Maastricht University. Moreover, our studies were published with open access in
scientific journals. If there were no ethical obligations, data and study materials were
publicly shared, and preprints were published to support other scientists and relevant
stakeholders in accessing the findings in a timely manner. This can facilitate trans-

parency, collaboration, and knowledge-building in the field.

Societal Impact

Our research assisted the University Board in times of global health crisis. Input from
students and employees guided the problem analysis and the development of theory-
and evidence-based interventions. The findings of our studies informed the university-
wide decisions and communications when tackling the COVID-19 pandemic within the
university. After each study, we issued a report to the University Board that included
the study findings and recommendations. Moreover, with our studies and interven-
tions, we aimed to promote COVID-19 preventive behaviors among students, such as
distancing. We also aimed to facilitate a sense of safety within the university among
students and employees. These efforts were intended to help reduce the spread of the
virus and protect the health of the university community. Our research results are
relevant for researchers, university boards, policymakers, university students, and staff.

Although it can be argued that the COVID-19 pandemic is behind us because we are
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back to normal again but at the same time is still with us because we can still catch
and spread the virus, this dissertation might help for future crisis preparedness and

management, as the COVID-19 pandemic was new to some of us but might not be last.

Conclusion

In times of crisis, acting fast is important due to continuously changing conditions.
We argue that prompt and sound response may require 1) forming a project group
with experts from disciplines relevant to the problem, 2) involving the target group
and relevant stakeholders from the beginning of the project to gather their input
and inform the intervention accordingly, 3) building a trust relationship with the
stakeholders, 4) identifying and using existing resources, 5) following an intervention
development framework to systematically develop interventions, 6) using empirical
evidence and theories, 7) gathering information from similar problems if there is no
or limited literature on the problem, 8) prioritizing the implementation over evalu-
ation in cases of need and changing situations, and 9) sharing data and findings with

scientists and stakeholders.
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