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Abstract
Background: Lyme Disease (LD) is a vector-borne infectious disease caused by ticks. Every year, one
million people are being bitten by a tick and around 27.000 people become ill from LD in the
Netherlands. The tick check is considered the best preventive approach. It is unclear whether people
check their children after a visit to areas where ticks occur. Therefore, the aim of this research was to
investigate what the determinants of parents’ tick check behaviour are.
Method: This qualitative research involved a triangulation of methods: a literature review on some
general aspects of LD and the tick check, a content analysis on existing data of Van der Heijden et al.
(2017) to get a general grip of people’s reasons for performing or not performing a tick check, and ten
interviews with parents from Wageningen and Ede regarding the determinants of their tick check
behaviour. The collected data from the interviews were coded with MAXQDA software, and the
analysis was done by reflecting on the different constructs of the Health Belief Model (HBM), which
formed the basis of the used theoretical framework for this research.
Results: It appeared from the content analysis that the most often mentioned reason for a positive
attitude towards LD was ‘I don’t want to get LD, because I know how bad the consequences can be’, a
physical benefit. The most often mentioned reason for a negative attitude was ‘It is too much of a
hassle’, which is a personal barrier. From the interviews it appeared that people showed some
intention to perform a tick check. Habits play a role when it comes to tick checking, and especially the
barrier ‘Forgotten in the chaos of daily life’ was important. Moreover, the most frequently mentioned
perceived benefit is to diminish the chance of contracting LD. Self-efficacy did not play an important
role according to the interviewees. However, all interviewees thought of LD as a severe disease which
indicates a high perceived severity and all interviewees thought the chance of contracting the disease
was low (low perceived susceptibility). Lastly, about half of the interviewees felt social stimulation from
their friends and/or family and the construct ‘emotions’ seemed to play a role for older children in
puberty.
Conclusion: Comparing the research of Van der Heijden et al. (2017) and this study, it appeared that
in both studies the perceived severity, perceived susceptibility and physical benefits are important for
tick checking behaviour. The additional found determinants that could potentially further explain the
tick checking behaviour of people in this qualitative study, are routine habits, personal barriers and
social (de)stimulation.
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1. Introduction
1.1

Background

Lyme Borreliosis is a vector-borne (infectious) disease that is caused by ticks. Within Europe as well as
in the Netherlands, Ixodes ricinus is the tick species that can transmit this disease to humans by biting
into the skin and sucking human blood to feed itself on (Lindgren & Jaenson, 2006). However, only
ticks that are infected with the Borrelia burgdorferi spirochete can cause Lyme disease (LD), around
20% of the ticks are infected (RIVM, 2018). According to the RIVM (2018), currently about one million
people are being bitten by a tick every year and 2 out of 100 people will get LD after being bitten, this
comes down to around 27.000 new patients with LD each year (148 per 100,000). This used to be 191
per 100,000 inhabitants consulting a General Practitioner (GP) for a tick bite in 1994 (Beaujean, Bults,
Van Steenbergen, & Voeten, 2013). The increasing incidence of LD patients can be partly explained by
climate change (Van Lier, Rahamat-Langendoem, & Van Vliet, 2006) but also by a variety of other
factors. Increased human travelling-rates (i.e. globalization), changed human behaviour and increased
animal transport are contributing factors, as well as better surveillance and increased awareness
among health professionals and the general public (Beaujean et al., 2013; Dantas-Torres, Chomel, &
Otranto, 2012). The risk of being bitten by a tick will be the highest in forested areas as well as
recreational parks and gardens in which activities such as hiking, hobby gardening and playing are
amongst the most prevalent (Gray, 1998; Mulder, Van Vliet, Bron, Gassner, & Takken, 2013).
There is no vaccine available to prevent LD, nor have researchers succeeded in controlling tick
populations. Educating the Dutch population on how to prevent getting infected with LD is therefore
considered the best preventive approach (Beaujean et al., 2013; Mowbray, Amlôt, & James Rubin,
2012; Van Der Heijden, Mulder, Poortvliet, & Van Vliet, 2017). Within the Netherlands, it is the
responsibility of the regional public health services (GGD’en) to provide health professionals and the
general public with useful guidelines. These guidelines were being set up by the National Institute of
Public Health and The Environment (RIVM) (Beaujean et al., 2013). Wormser (2005) provides different
interventions to prevent LD within different categories such as environmental interventions, wildlife
interventions and personal interventions. Personal prevention strategies to avoid contracting LD,
include the avoidance of endemic areas, the avoidance of high grass and bushes (Mowbray et al.,
2012), the use of protective clothing such as long sleeves and long trousers when in an infested area,
tucking socks into pants and using insect repellent on clothes and the exposed body parts (Beaujean
et al., 2013). These can all be seen as basic protective measures. However, one is particularly effective

1

and can therefore be seen as the best personal preventive approach according to Van der Heijden et
al. (2017); routinely checking the body for ticks after a green visit (from now on referred to as
performing a ‘tick check’).

1.2

Problem statement – Societal and Scientific

Groups most at risk for LD are people recreating in nature, children playing in nature and people
working in the green sector (Van Velsen, Beaujean, Wentzel, Van Steenbergen, & Van Gemert-Pijnen,
2015). Most of the public is generally aware of the need for a tick check after a ‘green visit’, but despite
that still many people poorly comply with this instruction and practice it inconsistently (McKenna,
Faustini, Nowakowski, & Wormser, 2004; Phillips et al., 2001; Shadick, Daltroy, Phillips, Liang, & Liang,
1997). This can therefore be seen as the societal problem. Quite some research on the determinants
of individuals to comply with more general preventive measures has already been done, in which in
every research the tick check was the most often practiced personal protective behaviour and using
insect (or tick) repellent the least used (Aenishaenslin et al., 2015; D. Beaujean et al., 2013; Butler,
Sedghi, Petrini, & Ahmadi, 2016; Heller et al., 2010; Phillips et al., 2001; Valente, Wemple, Ramos,
Cashman, & Savageau, 2015). Even though the tick check is the most often performed personal
protective behaviour, it is still not often performed (percentages varying from around 40-80%).
However, only one quantitative study has been conducted on the determinants of performing a tick
check in particular by Van der Heijden et al. (2017). In this research they aim to unravel the
determinants of the Dutch population’s behaviour regarding their tick check performance, but more
in-depth explanations of the determinants of their behaviour remain unclear. More about this study
can be read in chapter two and three of this research. Thus, no (qualitative) studies have focused on
what factors determine why parents check their kids for tick bites after a visit to green areas, and
therefore this knowledge gap is the scientific problem of this study.
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1.3

Research objective and research questions

The objective of this study is to unravel why parents do or do not comply with the existing personal
protective behaviour: performing a tick check on their children. The acquired knowledge from this
study could potentially be used for future prevention programs on LD that stimulate people, and in
particular parents, to perform a tick check. The objective of this research has led to the following
research questions:
RQ I.

“What is Lyme Disease and how does the disease evolve over time?”

RQ II.

“What do the guidelines for tick checks entail?”

RQ III. “Which barriers and facilitators do parents of children experience in practice for preventive
behaviour?”
RQ IV. “Under which conditions would parents increase their preventive behaviour towards their
children?”
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2. Theoretical framework
Within this chapter, it was aimed to find a suitable theoretical framework to be able to answer the
research questions. With the help of this framework, possible determinants for why people perform
or not perform a tick check will be researched. The data that will be found later in this study can then
be put into place and be analysed with the help of this framework as well.

2.1

The use of theoretical models for understanding health behaviour

According to Bartholomew, Parcel, Kok, Gottlieb, & Fernández (2011) the use of theory is a
requirement when developing an intervention. To be able to somehow turn the theory into practice,
the theory is put into a framework that can be used for the development of interventions such as
preventive interventions for LD. These frameworks help us understand and explain the determinants
of health behaviour. Many conceptual frameworks aimed at changing certain health behaviours have
emerged and have been scientifically proven to be helpful. Some examples are:
Ø

The Health Belief Model (HBM) which aims to explain and predict health-related behaviours
(Hochbaum, Rosenstock, & Kegels, 1952);

Ø The Protection-Motivation Theory (PMT) which assumes that people protect themselves based
on four factors (Rogers, 1975);
Ø The Theory of Planned Behaviour (TPB) was designed to be able to predict individual’s intention
to engage in a (healthy) behaviour (Ajzen, 1985);
Ø The Elaboration Likelihood Model (ELM) is a model that describes how attitudes (towards a
healthy behaviour for example) are being formed and changed (Petty & Cacioppo, 1986);
Ø The Social Cognitive Theory (SCT) was originally designed as a learning theory that stressed the
importance of observational learning, imitation and modelling (A. Bandura, 1986). Nowadays
it is used as a model for testing behavioural change, according to Anderson, Winett, & Wojcik,
(2007), SCT “delineates the presumed sources and mediators of behavior and behavior change”
(p. 304).
Most of the studies that have been conducted on preventive behaviour and ticks (Beaujean et al.,
2013; Gupta et al., 2018; Heller et al., 2010; Herrington, 2004; Herrington et al., 1997; McKenna et al.,
2004; Shadick et al., 1997) have used the HBM or concepts of this model for their research. It is the
model that is believed to be best suitable to research and explain determinants of health-related
behaviour, compared to the other models mentioned above. The HBM will therefore form the basis of
this research. However, every model or theoretical concept has its flaws, and so does the HBM. In the
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next parts a short history of the HBM will be given and the HBM will be explained, including its
limitations. Complementary to these limitations, other concepts from other theories will be introduced
and explained. Champion & Skinner (2008) agree upon the combination of different theories, stating
that it is important for further understanding health-related behaviours.

2.2

Short history of the HBM

The HBM is a social psychological model on health behaviour change which was developed in the early
1950s by social psychologists working at the U.S. Public Health Service (Janz & Becker, 1984;
Rosenstock, 1974). It is a model that was tested for its effectiveness often (positively), and therefore
used all over the world to explain and predict health-related behaviours (E.g. Carpenter, 2010).
Originally it was designed to help explain why people failed to participate in programs that aimed at
preventing and detecting disease (Hochbaum et al., 1952; Rosenstock, 1974). Later it was used for
understanding patients’ responses to symptoms of disease, compliance with medical routines, chronic
disease behaviours (Janz & Becker, 1984), and for understanding lifestyle behaviours (Glanz, Barbara,
Rimer, & Viswanath, 2008). Nowadays, the HBM is used to explain changes and maintenance of healthrelated behaviours, as well as it is used as a framework for interventions aimed at changing healthrelated behaviour (Champion & Skinner, 2008). The model is still used in its original form, except for
the construct of ‘self-efficacy’, which was added in 1988 inspired by Bandura’s SCT (Bandura, 1986).

2.3

Constructs of the HBM

The HBM consists of seven concepts that aim to predict “why people will take action to prevent, to
screen for, or to control illness conditions” (p.46) (Champion & Skinner, 2008). Taking a step back to
this study, the HBM model can be very suitable to predict or understand why parents will, or will not,
take action to prevent their children becoming ill from LD. The model will be suitable for understanding
and explaining why parents do or do not comply with the recommended personal protective
behaviour. The seven components that the HBM consists of are: perceived susceptibility and perceived
severity regarding a health problem, perceived benefits and perceived barriers to a recommended
health-promoting behaviour, cues to action needed to engage in a health-promoting behaviour, selfefficacy towards the recommended health-promoting behaviour, and modifying factors such as age,
gender and ethnicity that can affect the beforementioned perceptions (Champion & Skinner, 2008).
All of these constructs will be explained below, including its potential applications in health
interventions. A schematic overview of how the different concepts are related to each other can be
found in figure 1 below.
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Figure 1: The original HBM including the added self-efficacy construct

Perceived susceptibility.

Perceived susceptibility is about the beliefs of individuals on how big

or small the likelihood is for them to get a certain disease or condition (Champion & Skinner, 2008).
For example, a parent of a child must believe there is a real chance for their child to get LD before she
will meet the recommendations of the RIVM to check their child for tick bites after it has been playing
in a green area.
Perceived severity.

Perceived severity is about feelings of seriousness an individual has

towards contracting the disease or condition. These feelings can either be about medical
consequences (e.g. pain, disability and death due to the disease) as well as about the estimated social
consequences of the disease or condition (effects on work, friendships and family relations due to the
disease or condition) (Champion & Skinner, 2008). For example, a parent can have serious feelings
around the severity of LD, about whether they think it will or will not be deadly or will or will not have
implications on their social life. The more severe someone thinks a disease is, the more likely it is for
this person to engage in the preventive behaviour. Health interventions might aim to increase people’s
perceived susceptibility and/or perceived severity of a disease by educating the general public. The
designers of the intervention could focus on numbers on the prevalence and incidence of the disease,
on individualized estimates of risk, as well as they could provide general information on the
consequences of the disease (Glanz et al., 2008).
Perceived benefits.

Whether a person will or will not engage in a recommended health-

promoting behaviour thus depends on the level of the perceived severity and perceived susceptibility,
but also on the belief whether the recommended behaviour will actually reduce the threat
(disease/condition).
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Perceived barriers.

Perceived barriers can be seen as the negative side effects a particular

health-promoting behaviour can have in the eyes of the individual. It’s about the perceived obstacles
to behaviour change (Janz & Becker, 1984). Whenever these perceived barriers are outweighing the
perceived benefits, the individual will not undertake any action (Champion & Skinner, 2008). These
barriers can be seen from multiple perspectives, more can be read about that in paragraph 2.4.
Interventions could focus on the benefit-barrier balance, aiming to increase the perceived benefits and
decrease the perceived barriers. This could be done by providing information on effectiveness of the
recommended behaviour, about its capability of reducing the risks of the disease (Glanz et al., 2008).
Cues to action.

According to the HBM, anyone needs some sort of cue or trigger for

complying with the recommended health-promoting action or behaviour (Carpenter, 2010; Janz &
Becker, 1984) These cues can either be internal or external. Internal cues that elicit someone to engage
with the recommended action, can be for example physiological cues like pain or other symptoms (Janz
& Becker, 1984). External cues can include information (in the form of e.g. a brochure, poster or a
message from a sick family member) promoting a certain action, from people that are close to you,
the media or from health care providers (Carpenter, 2010; Janz & Becker, 1984).
Interventions may also aim on providing cues to action. These cues will remind, and hopefully
encourage, people to engage in the health-promoting behaviour (Glanz et al., 2008).
Self-efficacy.

This concept entails the trust a person has in his or her own ability to

successfully execute the health-promoting action (Glanz, Barbara, Rimer, & Viswanath, 2008). For
example, parents of children must feel confident that they can remove a tick when spotting one on
their child’s body. They must feel confident that they can undertake this preventive method.
When an intervention would focus on increasing someone’s self-efficacy, a possible way to go
would be to provide trainings in the specific health-promoting behaviour (Glanz et al., 2008). In that
way people would increase their ability to perform that behaviour and with that increase their selfefficacy.
Modifying variables.

Individual characteristics, including demographic, psychosocial and

structural variables, can affect individual’s perceptions (susceptibility, severity, benefits and barriers)
which influences someone’s health-related behaviour (Rosenstock, 1974). Demographic variables that
influence perceptions are, among others, age, sex, race, ethnicity and education (Glanz, Barbara,
Rimer, & Viswanath, 2008; Rosenstock, 1974). Important psychosocial variables are for example
personality, the social group one’s in and peer pressure. Lastly structural variables include knowledge
about a disease as well as former contact with the disease (Rosenstock, 1974).
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Concluding, for behaviour change to take place, according to the HBM, people must feel threatened
by a certain disease or condition and must have the feeling that the disease might struck them
(perceived severity and perceived susceptibility). Moreover, people must believe that a recommended
action will result in a valued outcome at an acceptable cost (perceived benefit), outweighing the
perceived barriers and in line with the cues to action. Other than that, people must feel confident to
perform the recommended behaviour (self-efficacy).

2.4

Limitations of the HBM

The HBM has been useful for its simplicity, it gave researchers the opportunity to identify determinants
that were important to change behaviours (Champion & Skinner, 2008). However, the models’
simplicity also appeared to be a pitfall. Some of these pitfalls that apply for this research are discussed
below.
Emotional component of behaviour not included
First, it is important to realize that the HBM is a psychosocial model, for that reason it does not include
the emotional component of behaviour, like fear (Champion & Skinner, 2008). Evidence suggests that
fear could play a role in health-related behaviours (Glanz et al., 2008). According to Witte (1992), fear
(of a certain disease/condition) is an important determinant for health-related behaviour, which she
defined as a “negative emotion accompanied by a high state of arousal” (p.331). Fear has been added
to the HBM as an experiment for the prediction of mammography behaviour, in which relationships
with other HBM constructs were found (Champion et al., 2004; V. Champion, Skinner, & Menon, 2005).
Fear does also play a role in the Protection Motivation Theory of Rogers (1975), which is related to
health behaviours. Scientific evidence suggests that fear might have an influence on health-related
behaviours. However, for this specific study, other emotions such as embarrassment for performing a
tick check on someone else or by someone else could potentially have an influence on the tick check
performance as well. Therefore, ‘emotions’ more generally will play a role in the new model specifically
aimed at researching tick checks.
No habitual component included
We have to realise that some (or many) behaviours have a habitual component in them, and that has
not been accounted for in the HBM. No psychosocial decision-making process precede the behaviour,
we just do it automatically without thinking about it (Janz & Becker, 1984). Going to a forest with the
dog and children might for example be such an automatic behaviour. Performing a tick check at the
end of the visit is in that case not part of people’s habit(s). There is a model that takes habitual
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behaviour into account, like the Model of Change from Prochaska & DiClemente (1983). However, this
is a model for change instead of a model for identifying different determinants of the automatic
behaviour. Models on automatic behaviour that aim to unravel the determinants were not found.
Which makes sense, because one cannot define why it is that you do something in a certain way if it
happens automatically. One can change habits in a gradual manner. However, changing someone’s
habits is not the aim of this research. The aim is to unravel different determinants for the performance
of tick checks. For this study it is interesting to realise that many behaviours happen automatically, and
this should be taken into account when performing the interviews. It might be interesting to see
whether parents indeed never thought about performing a tick check, which could point out that doing
a tick check is not part of their habitual behaviour, or that they have different reasons for (not) doing
it.
Social environment not included
The social environment is not included within the HBM. The social environment, such as social norms,
are unconscious determinants of behaviour. The social environment has been proven to be of
influence on someone’s health behaviour, as Ajzen (1985) accounted for in his Theory of Planned
Behaviour. He called this concept ‘subjective norms’. Because there is not much known about this
determinant within the context of performing a tick check, this determinant will be accounted for
within the interviews since it has been proven to be of importance (Ajzen, 1985). It will be taken up
into the new model as ‘social (de)stimulation’, because people might experience their social
environment as either stimulating or de-stimulating to perform a tick check. Within this study the focus
lies on social (de)stimulation of friends, family and other relatives, not the unconscious social norms
that might influence behaviour.
Intention not included
The HBM does not take into account the concept of ‘intention’. This is a concept that
is present within three of the above-mentioned theories; the Protection-Motivation Theory, the
Theory of Planned Behaviour, and the Social Cognitive Theory. Intentions represent the behaviour that
someone truly intends to perform. According to Bandura (1986), intention is a strong predictor for
behavioural outcomes. Intention can be seen as the true indicator for behaviour, if there is no intention
at all, the health-related behaviour will not happen. In other words, intention has a direct influence on
behaviour and is influenced by other factors such as benefits and barriers and perceived severity and
susceptibility. In this case, if someone does not intend on performing a tick check, it will not happen
(according to theory). Because intention plays such a prominent role in the other theories, intention
will be added to the new model.
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Difficulty assessing ‘cues to action’
There is limited research on the contribution of the construct ‘cues to action’, due to the difficulty of
the assessment of this construct (Carpenter, 2010; Glanz et al., 2008; Janz & Becker, 1984; Rosenstock,
1974). Respondents of a research might not accurately report the cues that elicited their actions. The
cues that actually elicit their health-promoting behaviour, such as advertisement in a bus shelter, might
have influenced their behaviour without the individual knowing (Glanz et al., 2008; Rosenstock, 1974).
Moreover, interpersonal cues, such as a conversation between a health professional and an individual,
are difficult to measure (Rosenstock, 1974). The influence of a cue (whether consciously or
unconsciously adopted) might be larger than we now know. Therefore, the use of qualitative research
might just be the right method for addressing this construct, because it allows to actively ask a person
about these cues and make him or her think about it. However, because these cues to action are so
hard to measure, these will not be taken into account for this study. Future studies could potentially
focus on this construct.
A need to further specify benefits and barriers
The HBM uses the constructs perceived benefits and perceived barriers, but they are very broad.
Bandura (1998) has subdivided the constructs benefits and barriers into smaller segments. He uses the
concept of physical, social and self-evaluative outcome expectations. Outcome expectations can also
be seen as benefits and barriers and are the beliefs a person has about the outcome of a certain
behaviour. Van Der Heijden et al. (2017) have also used this distinction between physical, social and
self-evaluative outcome expectations, based on the social-cognitive model from Bandura (1998). First,
a physical outcome expectation (or physical benefit/barrier) is the expectation about the physical
consequence of the behaviour. This can either be favourable (physical pleasure) as well as nonfavourable (physical pain). Someone can have, for example, a positive attitude towards the tick check
because they think it will diminish the chance of contracting LD. That is a reason that can be labelled
as a benefit, and in particular a physical benefit (or a physical outcome expectation). Second, a social
outcome expectation, or social benefit/barrier, can be seen as the positive (favourable) or negative
(non-favourable) reaction from the social environment on the recommended health behaviour, which
is the performance of a tick check. However, this can also be seen as the construct ‘social
(de)stimulation’ which will be used in the new model for this research. Third, self-evaluative outcome
expectations, or self-evaluative barriers/benefits, are about a person’s own evaluation of the
behaviour, according to their personal standards. These can again be favourable and non-favourable
(Bandura, 1998). An example that Van der Heijden et al. (2017) gave was that a person can evaluate
the behaviour of performing a tick check as positive, because a personal standard of him or her is that
one should take care of the own body and protect their health. Thus, the used construct of ‘perceived
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benefits and barriers’ within the HBM was too broad. There was a need to narrow it down into smaller
pieces, which are now called physical, social and self-evaluative benefits/barriers. Interestingly
enough, Van der Heijden et al. (2017) used another term for ‘barriers’, apart from outcome
expectations, which is called ‘impediments’, also based on Bandura’s SCT (1998). These impediments
were subdivided into personal and situational impediments. Personal impediments come from within
a person, like being disgusted by ticks. Situational impediments are caused by the environment, such
as not having tweezers or not having a mirror by which the person does not perform a tick check. To
my view, the outcome expectations and its subcategories fit the benefits best and the impediments
with its sub-categories fit barriers best. Therefore, the benefits and barriers will have their own
subcategories within this research. The benefits will have the subcategories of Bandura’s (1998)
outcome expectations, and the barriers will use the subcategories of the impediments.
Other limitations
The HBM has some other limitations, but they are not thought to be of importance to this specific
research. For example, the HBM does not take into account that some people perform health-related
behaviours for non-health related reasons, e.g. working out for aesthetic reasons. Performing a tick is
an action someone would only take to actively diminish the chances of contracting LD, no other
reasons would logically fit this behaviour. Moreover, environmental factors may prevent someone
engaging in preventive behaviour, e.g. a person does not work out because it cannot afford a gym or
because the neighbourhood is too dangerous for jogging. It is hard to think of environmental factors
that would counteract the performance of a tick check, and therefore nothing will be done with this
limitation.

2.5

A new model for researching the performance of tick checks

The HBM is used to explain changes and the continuation of health-related behaviours, as well as it is
used as a framework for interventions aimed at changing health-related behaviour (Champion &
Skinner, 2008). Wanting to research the determinants behind the health-behaviour ‘performing a tick
check’ could be seen as the explanation of a health-related behaviour. Therefore, the HBM is to some
extent a suitable model when trying to unravel the determinants of performing a tick check.
As Van Der Heijden et al. (2017) described, all of the theories mentioned in the beginning of this
chapter have their own central theoretical concepts. For this study, the central concept is the same as
in their article. It is the concept of ‘behaviour’, or more particularly performing a tick check after a
green visit. In their survey research, Van der Heijden et al. (2017) concluded that self-efficacy (the
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confidence a person has in his or her own ability to assume a healthy behaviour, (e.g. trust in ability to
perform the tick check) had the highest significance with performing a tick check. Other researchers
(e.g. Beaujean et al., 2013; Maat & Konings, 2010; Shadick et al., 1997) support the importance of selfefficacy when studying the determinants of preventive behaviours for LD. Therefore, self-efficacy will
be a dominant determinant for this study. Self-efficacy is an important concept in many of the theories
mentioned above, including the HBM.
Some limitations and unclarities of the model have been defined and explained in the former
paragraph. Solutions for these limitations, and thus additions to the new model, have been found
within other models. As a result, a new model based on the HBM and concepts of other models can be
found in figure 2 below, aimed at researching the determinants of tick check behaviour. In the study
of Van Der Heijden et al. (2017) it appeared that intention, self-efficacy and outcome expectations (of
which perceived severity and perceived susceptibility were the most important) explained the highest
variance in tick checking behaviour. Because this quantitative study on the performance of tick checks
has shown that these determinants are the most important, these will be taken into account in the
new model. This research might confirm (and dig deeper into) or invalidate the findings of Van der
Heijden et al. (2017), but either way it is necessary to keep their important factors in the model to be
able to make some sort of comparison. Other factors such as knowledge, previous experience with
ticks and/or LD and modifying factors will not be taken into account because these factors were not
significant in the study of Van der Heijden et al. Perceived benefits and perceived barriers will still be
present because these can still give an important insight into why people perform or not perform a
tick check. This qualitative study will thus further build on the results of Van der Heijden et al. (2017)
and further investigate the above-mentioned constructs that appeared to be significant in their study.
Moreover, it was thought to be interesting to investigate the constructs that appeared to be significant
in their study on a qualitative level, because it opens up space to go deeper into the reasons behind
the construct being important.
To conclude, from the original HBM model perceived susceptibility and severity will be discussed
during the interviews, as well as perceived benefits and barriers, and self-efficacy. Perceived benefits
and barriers were thought of to be too broad, therefore some subdivisions were taken up into the new
model. Limitations to the model showed that emotions can play an important role as well, literature
described these to be of influence on individual behaviours, and therefore this determinant is added
to the new model. The social environment, or more specifically social stimulation or de-stimulation,
appeared to be of importance when looking for health-related determinants of behaviour as well, and
therefore this determinant was added to the model. It is represented as a dashed line around all the
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other determinants, because it can influence these determinants either positively or negatively. Cues
to action have been removed from the model because of its difficulty to measure, so this construct will
not be taken into account within this research. Knowledge, experience and other modifying factors
have been removed as well. They appeared to contribute significantly in the study of Van Der Heijden
et al. (2017), but only to a very small extent. Moreover, the realisation that a lot of behaviours are
habitual have taken place, and therefore implicit or routine habits has been taken up as a construct
into the new model. Last but not least, intention has been added to the model, as a predictor for
healthy behaviours. Sometimes people have the intention to perform a specific behaviour, but do not
do it. That is why the arrow from intention to tick checking behaviour is dashed. It is not a firm
relationship.

Figure 2: The new model that aims to explain the determinants of tick check behaviour
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3. Methodology
In this chapter, the methodology for answering the research questions will be discussed. First, the
study design is explained. Thereafter, the different methods of data collection are described. After
that, a clear and comprehensive description of how the data have been analysed is described. Lastly,
an evaluation and justification of the methodological choices is given.

3.1

Study design

To be able to answer the research questions, a qualitative research design was used. A qualitative
study design can potentially deepen our knowledge into the barriers and facilitators for tick checks of
parents on their children in everyday life. Moreover, it might expose new determinants of their
behaviour. As Leung (2015) wrote “The essence of qualitative research is to make sense of and
recognize patterns among words in order to build up a meaningful picture without compromising its
richness and dimensionality.” (p.324) whereas he moved on with “Like quantitative research, the
qualitative research aims to seek answers for questions of ‘how, where, when, who and why’ with a
perspective to build a theory or refute an existing theory.” (p.324). These quotes describe exactly what
is aimed for with this research; to unravel the ‘how’s, when’s, and why’s’ of parents performing a tick
check on their children. It is the aim of this research ‘to build up this meaningful picture’ of the
determinants of tick check behaviour and therefore qualitative research is the right method for
investigating this subject. Moreover, qualitative research helps to understand the complex interplay
between different contributors, or determinants, of behaviour and the various outcomes in a specific
context.

3.2

Methods of data collection – Literature research

The first two questions, “What is Lyme Disease and how does the disease evolve over time?” and “What
do the guidelines for tick checks entail?”, were answered with the help of scientific literature, as well
as different internet websites related to the prevention of ticks or LD in the Netherlands. Scientific
literature to support the questions were found on two databases: WUR Library and Google Scholar.

3.3

Methods of data collection – Content analysis on existing data

To be able to answer the third question, “Which barriers and facilitators do parents of children
experience in practice for preventive behaviour?” a content analysis on existing data of Van der Heijden
et al. (2017) was conducted. Content analysis enables to identify patterns in research data. Within a
qualitative content analysis, the focus lies on interpreting and understanding the data, without going
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too deep into it (Krippendorff, 2004). The survey research study of Van der Heijden et al. (2017)
mentioned earlier, offered a number of open questions of which the answers had not been analysed
before. In their study, 462 participants completed the (Dutch) survey and belonged to the target group.
Of the 462 participants, exactly 50% were male and 50% were female. Moreover, the mean age was
51.6 years, and a large majority of the participants visited nature (forest, moorland, natural park or
garden) daily or weekly (86.6%) (Van Der Heijden et al., 2017). They based their research and
determinants on the Social Cognitive Theory of Bandura (1998) which they adapted with determinants
found in literature. With the help of the survey, acquired via multiple internet websites, they found
significant results for performing a tick check for the determinants: proximal goal (also referred to as
‘intention’), self-efficacy and outcome expectations (or ‘benefits and barriers’). The most important
outcome expectations appeared to be perceived severity and perceived susceptibility. Knowledge and
experience with ticks and/or LD added to the explained variance in performing a tick check, although
this was to a small extent.
In the survey of Van Der Heijden et al. (2017), there were four open-ended questions, in Dutch, on
people’s standpoints towards tick check performance. These questions and answers have been literally
translated for the use of this research. The four questions were as followed: “What are the reasons
why you (possibly) have a positive attitude towards the tick check?”, “What are the reasons why you
(possibly) have a negative attitude towards the tick check?”, “What would stop you from performing
the tick check?” and “Please explain the previous question: why do you think you would or would not
perform a tick check in the future?”. These questions are highly related to the third research question
of this study, and the answers to these questions are therefore highly valuable. Nothing has ever been
done with these answers, it has not been used by Van Der Heijden et al. (2017) to formulate an answer
to their research question. Therefore, a content analysis on the answers to these questions has been
conducted, because it was thought to be of help for this research. It was thought that it could give an
insight into why they will or will not perform a tick check, and these answers could then be taken into
account when performing the interviews. Explanations for the given answers, if similar or related,
could then be asked to deepen our knowledge into the determinants behind parents’ tick check
behaviour.
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3.4

Methods of data collection – Interviews

3.4.1 Study population and recruitment
Interviews have taken place to be able to answer the third research question; “Which barriers and
facilitators do parents of children experience in practice for preventive behaviour?” and the fourth
research question; “Under which conditions would parents increase their preventive behaviour towards
their children?”. The interviews have been conducted within a time frame of about four weeks,
covering November and December of 2019. With the help of the researcher’s and supervisors’
network, some parents were recruited to participate in the interviews. Further respondents were
recruited via snowballing the initial respondents’ networks. It was aimed to include as many
participants as possible, up until the point of data saturation had been reached, or until the point
where no other participants could be found. A minimum of 10 participants was desirable. According
to Dworkin (2012), books, book chapters and a large number of scientific articles suggest a minimum
of 5 to 50 participants to be satisfactory. This is a large range, because no consensus was found among
the researchers for the minimum number of interviewees, and which is why a more or less randomly
chosen number of 10 participants was desirable. For this study, 10 interviewees were found, and the
search for other participants had stopped because data saturation had taken place. Four interviewees
lived in Ede, the other six lived in Wageningen. The children of all interviewees were between 5 to 19
years old. This was also wished for because they are within the age that often play or ‘relax’ outside
within tick infested areas (Dehnert et al., 2012; Klein, Eppes, & Hunt, 1996).

3.4.2 Before and during the interview
When the interviewee agreed on participating, an informed consent was signed by the interviewee
before the interview was being conducted. This consent informed the interviewee on what was about
to come, he or she agreed with the interview being recorded for analysis and it would protect the
confidentiality of the participant. The researcher stressed that there were no incorrect answers. The
researcher also stressed that it is a common problem that people do not perform tick checks, that it is
hard to find explanations for this but that we will gain a better insight into this matter with their help.
It was a semi-structured interview which entails that there was space for flexibility. An interactive and
open conversation between the interviewee and the researcher took place which opened up space to
go ‘off-road’ when the interviewee said something interesting. Thus, almost all of the interview
questions were open-ended and non-directional. The interviews were conducted by the researcher
alone, together with one interviewee at a time for about 20 to 60 minutes, dependent on the answers
of the participant. The interviews were held in Dutch, and they were audio-taped to enable the
researcher to transcribe and analyse the interviews afterwards.
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3.4.3 Operationalising theory into interview questions
The interviews were semi-structured in-depth individual interviews conducted with parents of children
at risk of contracting LD. The interviews were aimed at unravelling the determinants of parents’ tick
checking behaviour. The interviews were held by means of a prepared script and were based on the
Health Belief Model and other theories which together resulted in a new model (which is elaborated
in chapter 3.5). Moreover, the interviews were based on existing questions that were found in
literature, e.g. the survey questions from Antonise-Kamp, Beaujean, Crutzen, van Steenbergen, &
Ruwaard (2017) and Beaujean et al. (2013) appeared to be very useful for making up interview
questions. All of the new model’s constructs and connecting questions can be found in table 1 below.
The table has been put in the same order as the interview guide, which can be found in Annex 1.
One note has to be made. For measuring habitual behaviours, questions depended on whether the
interviewees currently do or do not perform tick checks. Whenever the interviewees regularly or
sometimes perform the tick check, questions followed around the moments when they perform the
check and whether they know the guidelines. If they did not perform a check, questions followed
around how the automatic behaviour looks like and where there would be space or time to perform a
tick check.
Table 1: Operationalisation of theoretical concepts into questions for the interview
Theoretical construct

Interview questions

Based on?

Intention –
Was not accounted for in the
original HBM. Represents the
behaviour that someone truly
intends to perform.
Habitual behaviour –
The HBM does not take habits into
account. For some (healthy)
behaviours, no explicit and
deliberate psychosocial decisionmaking process precedes the
behaviour.

“Do you ever perform a tick check on
your child?”

(Antonise-Kamp
et al., 2017)

E.g. performing tick checks:
“How often do you perform a tick check
when your child visited a green area?”
“How quickly after returning from a
green area do you perform a tick check?”
E.g. not performing tick checks:
“Did it ever cross your mind to perform a
tick check? Or is it a conscious choice not
to do it?”
“Suppose you and your children go to the
forest on an afternoon, what happens if
you come home, what do you do first?”
“What are the barriers for you to not
check your children for ticks?”

--

Perceived barriers –
Can be seen as the negative side
effects a particular health-

(Beaujean et al.,
2013)
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Theoretical construct
promoting behaviour can have in
the eyes of the individual. It’s
about the perceived obstacles to
behaviour change.
Perceived benefits –
The belief whether the
recommended behaviour will
actually reduce the threat
(disease/condition). These can be
health-related factors, as well as
non-health related factors.
Perceived self-efficacy –
The trust a person has in his or her
own ability to successfully execute
the health-promoting action.

Emotions –
The HBM does not include the
emotional component of
behaviour. Emotions such as fear,
or shame could play a role in the
performance of tick checks.
Social (de) stimulation –
The HBM does not take the social
environment/social norms into
account even though this might
play a role for the performance of
tick checks.

Perceived severity –
Feelings of seriousness an
individual has towards contracting
the disease or condition. These
feelings can either be about
medical consequences as well as
about the estimated social
consequences of the disease or
condition.

Interview questions

Based on?

“Do you think that performing a tick
check is an effective method for
diminishing the chances of contracting
LD?”
“What are your reasons for performing a
tick check?”

(Beaujean et al.,
2013)

“Do you have confidence in your ability to (Antonise-Kamp
recognize a tick on your child’s body?”
et al., 2017)
“Do you have confidence in your ability to
perform a tick check on your child’s
body?”
“Do you have confidence in your ability to
remove a spotted tick on your child’s
body?”
“Do you experience any positive or
-negative feelings towards performing a
tick check?”

“Do you know whether someone from
your family or friends performs a tick
check on their children?”
“Did you ever talk about LD, ticks or tick
checks with your family or friends?”
“Do you think your family or friends
might have influenced your choice of
(not) performing a tick check?”
“How serious do you think that LD is?”
“How awful do you think it would be for
your child to contract LD in the coming 12
months?”

--

(Antonise-Kamp
et al., 2017;
Beaujean et al.,
2013)
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Theoretical construct

Interview questions

Based on?

Perceived susceptibility –
Beliefs of individuals on how big or
small the likelihood is for them to
get a certain disease or condition
(or their children in this case).

“How do you assess the chance that your
child will be bitten by a tick in the coming
year?”
“How likely do you think it is that your
child will be diagnosed with LD in the
coming year?”

(Antonise-Kamp
et al., 2017;
Beaujean et al.,
2013)

3.5

Methods of analysis

All the interviews were audio-taped and transcribed as quickly as possible after the interviews took
place. The interviews were transcribed into Dutch, the same language the interviews were held in. The
program that was used for analysing is MAXQDA. First, a content analysis was conducted, where
general codes were made, based on the newly suggested model. Thereafter, the transcriptions were
analysed deductively (top-down approach) and they were used for thematic content analysis, which
helped to identify themes and subthemes on the general codes that had been made for tick check
behaviour (Green & Thorogood, 2018). The adapted HBM again helped to identify and map the found
themes. There was looked for semantic as well as latent themes, meaning explicit and implicit themes
(Braun & Clarke, 2006) . Quotes from the interviews were used to support the findings. That shows
that statements being made by the researcher have arisen from the data, and not from the
researchers’ own perspective (Shenton, 2004). These quotes were translated into English, as literal as
possible.
The thematic content analysis was done according to the six steps of Braun & Clarke (2006). First, the
researcher familiarized herself with the data, this means transcribing the audiotapes into a transcript
and thereafter reading the transcripts over and over again to get a ‘good grip on the data’. Secondly,
the general codes inspired by the new model were made. These were the larger, overarching codes of
the data. Thirdly, the researcher looked at the data more into detail and searched for themes and
subthemes of the initial codes. Thus, the codes were sorted into different themes and subthemes.
Fourthly, the themes and subthemes were revised, broken down into separate themes and themes
were merged. Fifthly, the themes were (re)defined and named. Lastly, the report was produced. This
entailed that the fully worked-out themes were analysed and written down in the report, with quotes
supporting the statements that were being made.
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3.6

Evaluation and justification of methodological choices

Guba (1981) believes that in qualitative research methods, there are four criteria that should be taken
into account in pursuit of a trustworthy study. He is a naturalist, that likes to speak and think in other
terms than the more ‘classical’ validity and reliability. He thinks that performing qualitative research
(with generally much smaller study populations) is truly different from performing quantitative
research. His view on qualitative research has been accepted by many researchers over the years
(Shenton, 2004).
In his view, one should speak of the following for a trustworthy study when performing qualitative
research:
a) Credibility (in preference to internal validity), which is about the question whether the
interview findings represent reality;
b) Transferability (in preference to external validity/generalisability) is about providing enough
context so that the reader can determine whether the results of a qualitative case are
applicable to their own study population as well;
c) Dependability (in preference to reliability) is about the importance of providing the reader with
a clear description of the methods, so that the reader can repeat the research in the same
way, although not necessarily retrieving the same results;
d) Confirmability (in preference to objectivity) represents the importance of objectivity of the
results. Although striving for real objectivity is not realistic according to Shenton (2004), which
is why Guba (1981) called it ‘confirmability’. As Shenton (2004) wrote on this topic: “... steps
must be taken to help ensure as far as possible that the work’s findings are the result of the
experiences and ideas of the informants, rather than the characteristics and preferences of the
researcher.” (p. 72).
There are a lot of ways by which a researcher can aim to increase the credibility of its research, below
are some examples that influence the credibility of this study (Shenton, 2004). To increase a study’s
credibility, research methods should fit the research question, and these should be performed the
right way. To ensure this, this study’s questions that were used for the interviews are based on an
adapted HBM, and are derived from existing surveys, see 3.4.3. Moreover, a credible research can be
achieved by random selection of the participants, as is done to a certain extent for this study.
Triangulation of methods, in this case combining interviews with a literature study and existing data,
increases a study’s credibility as well. Therefore, the credibility will be somewhat higher in the eyes of
the reader.
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To ensure a high transferability of a study, the results of a qualitative study should be understood
within the context that it was conducted (Shenton, 2004). Therefore Shenton (2004) came up with a
list of characteristics that should be provided. For the methodology section of this research, these
factors have been taken into account and described. With this information, the reader can decide
whether the study population used for this study, will be applicable or similar to the study population
that the researcher is using.
A high dependability of a study is ensured when a clear description of the methods is given, with which
another researcher could potentially copy the study or make comparisons. The same results are not
necessarily obtained because qualitative research is so contextual (Shenton, 2004). For this study, the
goal was to describe the methods of collection and analysis section as clearly as possible, with which
a high dependability was aimed for.
Lastly the confirmability of this study has been taken into account. As explained earlier, this is about
showing the reader that certain results have derived from the experiences and ideas of interviewees
and are not a result of the preferences of the researcher. Therefore, quotes were used in the results
section to support the statements that were made and to show that these statements are a result of
the experience of the interviewees. Triangulation of methods ensures a higher confirmability as well,
and lowers the investigator bias (Shenton, 2004).
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4. Results
This study provided rich data about the contributing determinants behind parents’ tick check
behaviour. The first and second sub-question aimed to give an insight in the current knowledge that
we have on LD and the tick check itself (4.1). The third research question, that aims to give an insight
into the determinants of parents’ tick check behaviour, is sub divided into results from already existing
data (4.2) and results from the performed interviews (4.3). The results from the interviews will be given
by reflecting on the different constructs of the new model. The results chapter will end with the answer
to the fourth research question, for which the interviews were used as well (4.4).

4.1

Preventive measures for LD and guidelines for tick checks

The first research question, “What is Lyme Disease and how does the disease evolve over time?” and
the second research question, “What do the guidelines for tick checks entail?” will be covered in the
following results section (4.1).
Evolvement of Lyme Disease
As written in the introduction, Lyme Borreliosis (LB) is a vector-borne (infectious) disease that is caused
by ticks, for which no vaccine exists. Therefore, a tick check is seen as the best preventive method (Van
der Heijden et al., 2017). In humans, LD is known to develop in three stages. Within the first stage,
around 90% of the patients will experience a symptom that many of us will recognize, erythema
migrants (EM) which is a red, circular, rash where the tick has bitten. People might experience fever,
a headache, fatigue or even depression, it all comes down to symptoms that are similar to a flu. Early
detection of the disease and therefore early administration of antibiotics will prevent the disease to
further develop. When the disease is not being detected nor the antibiotics are being administered,
the second stage will unfold. This stage is characterized by severe headaches, neck stiffness, pain and
swellings, heart problems and nausea or dizziness. Most of these symptoms will disappear after weeks
or months, even when the patient is not being treated. For about 60% of the untreated patients
however, the infection can spread further and result in inflammation or pain in the joints. When
treatment is still not being administered, chronic symptoms may arise that can affect different parts
of the body including the brain, nerves, joints and the heart, which is known as the third or chronic
stage (Beaujean et al., 2013).
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Guidelines for a tick check
According to Van Der Heijden, Mulder, Poortvliet, & Van Vliet (2017) the tick check is the only measure
that can fully guarantee whether a person has been bitten by a tick, and is therefore considered the
best preventive method. When a tick is spotted on the body, one should remove it as quickly as
possible to reduce the chances of contracting LD. The RIVM (2019) has made a video with instructions
on how to check oneself for ticks. A tick check should be done in a systematic way, in three steps. First,
all clothes should be taken off to be able to visually inspect the body. There is a need to look closely
because a tick is only 1 to 3 millimetres in length (RIVM, 2019a). Second, a systematic scan of the body
(top-down or bottom-up) would be in place with special attention to warm (and dark) places of the
body where ticks like to bite into the skin; such as armpits, knees, elbows, the pubic area, the hairline
and in the neck. In figure 3, a visual representation of where to look on the body for ticks is shown,
which is provided by the RIVM (2019a). Moreover, one might need some help from others to inspect
the back or one could use a mirror. Third, whenever a tick has been spotted, it should be removed with
the help of tweezers or a tick pen as quickly as possible. The advice for removal of a tick is to use pointy
tweezers (or a tick pen), to grab the head of the tick and to pull it out straight (Van Der Heijden et al.,
2017). Whenever someone does not feel confident to remove it by itself, it is advised to first have a
look at the instruction video that the RIVM (2019) made on how to remove ticks, before consulting a
GP (RIVM, 2019b). Lastly, it is advised to have a look at your clothes as well. When a tick is spotted on
the clothes, it should be removed. When that is not working, the clothes can be washed at 60 degrees
Celsius for at least 30 minutes (RIVM, 2019a). Stichting Tekenbeetziekten (2018) has come up with a
list of tips when it comes to removing ticks. This list was literally translated from Dutch into English
from their website. Their list can be found in table 2 below.

Figure 3: Places where you should inspect your body according to the RIVM (2019a)
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Table 2: Tick removal tips by Stichting Tekenbeetziekten (2018)
* Remove the tick as soon as possible. This will diminish the chance of contracting tick-infested
diseases. Removing within 24 hours will not guarantee that contamination has not taken place.
* Remove the tick without twisting and without damaging the tick. Do not pinch the tick, this
will increase the chance that the tick will ‘empty’ itself and this will increase the chance of
contracting a disease.
* Do not annoy the tick with soap, oil, alcohol, fire or anything else. This will increase the chances
of contamination.
* Disinfect the wound (where the tick has been removed) with alcohol 70% or with iodine. The
tweezers or anything that you used to remove the tick can be disinfected in boiling water.
* Note date and place of a tick bite; this will be useful when later it appears you have been infected
with a disease. Otherwise, one can forget about the tick bite.
* Report every tick bite at the General Practitioner so this can be included in your medical file.
* Keep an eye out on the place of the tick bite on your skin for at least 12 weeks. If a red circular
rash appears on your skin (EM) you should immediately see a GP and ask for antibiotics. EM
means Lyme disease. Do not forget to take a picture of the EM, this can be ‘proof’.
* If you happen to have complaints without having EM, like a sore throat, a headache, a fever
(striking can be that your family members do not have flu-like symptoms), be alert and visit a
doctor.

4.2

Existing data on tick check performance

As written in the methodology section, there was existing data from Van Der Heijden et al. (2017)
available on people’s reasons for (not) performing a tick check that had not been analysed yet.
Moreover, this data was thought to be of high value for answering the main research question for this
study and therefore a content analysis had been performed. The four questions were as followed:
“What are the reasons why you (possibly) have a positive attitude towards the tick check?”, “What are
the reasons why you (possibly) have a negative attitude towards the tick check?”, “What would stop
you from performing the tick check?” and “Please explain the previous question: why do you think you
would or would not perform a tick check in the future?”. The results of the content-analysis on these
open-ended questions are described below. A table will be shown in which the found reasons, which
were bundled as the reasons most often mentioned, can be seen on the left side of the table. The
construct, that can be linked to this reason and is based on the new health belief model, can be found
in the middle. The frequency of how often this reason was mentioned is displayed on the right with a
range (one person can have mentioned multiple reasons). The reasons are sorted by this frequency.

4.2.1 Reasons for a positive attitude
When the content-analysis was performed, it appeared that the first question and a part of the last
question contained similar positive answers. This was the same for the second question and a part of
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the last question which contained answers regarding a negative attitude. Therefore, a subdivision in
‘positive attitude’ and ‘negative attitude’ has been made and the similar answers have been taken
together. Many reasons for a positive attitude as well as reasons when or why they would perform
one in the future were mentioned by the participants, as can be seen in table 3 below. The most often
mentioned reasons for a positive attitude towards LD was ‘I don’t want to get LD, because I know how
bad the consequences can be’. Two other reasons that were mentioned the most often were
‘Prevention is always better than cure’ and ‘I feel like I am a high-risk group because e.g. I walk or work
in green areas daily’.
Table 3: Reasons for a positive attitude towards a tick check as well as reasons about why or when
they think they would perform one in the future
Reason
I don’t want to get LD, because I know how
bad the consequences are
Prevention is better than cure
I feel like I am a high-risk group (working in
green, or recreating)
I want to take care of my health / minimize
health risks
I have had multiple tick bites in the past
Performing a tick check takes a small effort
with a large profit
I know someone who has (had) LD
I have (had) LD myself (and it is/was horrible)
I think it is something you are supposed to do;
e.g. like washing yourself on a daily basis
A tick check is effective when performed on
time and accurately
I feel good performing a tick check
Performing a tick check has more advantages
than disadvantages
A tick check is a relatively simple and
trustworthy method
I think ticks are gross, so I don’t want them on
my body (and therefore I perform the check)
I have seen someone with LD on TV
I have seen a lot of ticks (in the surrounding or
on my pets)
I am used to doing this (performing the tick
check)

Construct
Perceived severity / benefit
(physical)
Benefit (self-evaluative)
Knowledge / Perceived
susceptibility
Benefit (self-evaluative)

Frequency
> 200

Experience
Benefit (self-evaluative)

21-40
11-20

Experience
Experience
Benefit (self-evaluative)

11-20
11-20
6-10

Benefit (self-evaluative)

6-10

Benefit (self-evaluative) /
Emotion
Benefit (self-evaluative)

1-5

Benefit (self-evaluative)

1-5

Barrier (personal) / Emotion

1-5

Knowledge
Experience

1-5
1-5

Habitual behaviour

1-5

41-60
41-60
21-40

1-5

25

Reason
My partner helps me with checking

Construct
Social (de)stimulation

Frequency
1-5

4.2.2 Reasons for a negative attitude
The different reasons for a negative attitude as well as reasons what would stop them from performing
one in the future can be found in table 4. As can be seen, the reasons ‘It is too much of a hassle’, ‘It
takes too much time’ and ‘I just don’t think about it or I forget about it’ were mentioned the most
often.
Table 4: Reasons for a negative attitude towards a tick check, as well as reasons for what would stop
people from performing one
Reason
It is too much of a hassle
It takes too much time
I just don’t think about it/forget about it

Construct

Barrier (personal)
Barrier (personal)
Habitual behaviour /
Barrier (personal)
It takes too much effort
Barrier (personal)
I have done it often without any result, I don’t Perceived susceptibility
think they will bite me
I think I will notice ticks without the full tick Barrier (personal)
check; e.g. I will notice them in the shower or I
will feel an itch
I am that much in nature, it would be too much Barrier (personal)
to check after every nature visit
I am lazy
Barrier (personal)
Certain places of the body are hard to check by Barrier (personal)
myself
I already take other precautions (e.g. spraying Barrier (personal)
DEET, tucking my pants into my socks, wearing
long sleeves etc.)
The situation is unsuitable (cold/dark/in a tent) Barrier (situational)
I don’t have the right materials (mirror / tick Barrier (situational)
remover)
When I am only in nature for a short time, I Perceived susceptibility
don’t check
I feel like I am at low risk of being bitten by a tick Perceived susceptibility
I think people are exaggerating Lyme Disease
Perceived susceptibility /
perceived severity
I am physically unable to check, and I don’t want Emotion / Barrier
to ask others to help me
(personal)

Frequency
21-40
21-40
21-40
11-20
11-20
11-20

6-10
6-10
6-10
6-10

6-10
6-10
6-10
6-10
6-10
6-10
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Reason

Construct

Frequency

Getting undressed and taking the time to check
can be embarrassing
The incompleteness of the check oppresses me
as well as it discourages me (you can always
miss one)
I am not sure I can correctly remove a tick
Confusion on recognizing a tick – a tick or a
birthmark/other spot on the skin?
I think ticks are scary little animals, so I don’t
check
It depends on the vegetation type I have been
in and whether I have walked ‘off-road’ or not
It depends on the outside temperature

Emotion / Barrier
(personal)
Emotion / Self-efficacy

6-10

Self-efficacy
Self-efficacy

5-10
5-10

Barrier (personal)

1-5

Barrier (situational) /
Perceived susceptibility
Barrier (situational) /
Perceived susceptibility
It depends on whether the area is known for its Barrier (situational) /
high tick activity
Perceived susceptibility
I don’t have any experience with ticks
Experience
There is not enough information available on Knowledge
ticks and their living areas
My partner does not want to help me check
Social (de)stimulation

5-10

1-5
1-5
1-5
1-5
1-5
1-5

As described in the methodology section, a content analysis was performed with the thought that it
could give an insight into why these people will or will not perform a tick check and that this insight
could in its turn be helpful for performing the interviews. Further explanations or thoughts of these
interviewees could be asked when a similar answer was given. The reasons for a positive attitude were
clear; mostly it was about not wanting to contract LD. It was interesting to see whether this would be
the same during the interviews. For a negative standpoint against LD there was some more variation
in the answers. It was aimed to retrieve more in-depth explanations regarding reasons such as ‘I have
no time’ or ‘It is such a hassle’ during the interviews.

4.3

Interviews

As described in the introduction of this chapter, the third research question aimed to give an insight
into the determinants of parents’ tick check behaviour. Above, the results from the already existing
data have been described. Within this chapter, the results from the interviews will be put into words.
First, some more descriptive results of the interviews will be given. Thereafter the results, sub-divided
into the different concepts of the new model that could potentially explain parents’ tick check
behaviour, will follow.
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4.3.1 Descriptive results
For this research, ten interviews have been conducted with mothers of children. No fathers have been
interviewed. Six interviews have taken place in Wageningen, the other four took place in Ede. The age
of the children differed, four mothers had children below ten years old (the youngest child being 5
years old) and six mothers had children older than ten years old (the oldest child being 19 years old).
How often the children played in a ‘green area’ was not directly asked for. However, throughout the
interviews it became clear that all children played outside a lot (now or in the past) and were therefore
exposed to the risk of contracting a tick bite. It appeared from the interviews that three mothers said
they perform a tick check very often, which entails multiple times a week during the warmer months
when the ticks are active (within their view). One mother also checks her children during the colder
months. Two mothers said they perform a tick check often, which would be once a week or two weeks.
The other five mothers said they perform a tick check only sporadically, maybe once or twice during
the warmer months. There was no mother that said she never performs a tick check. From these
mothers, nine pointed out they perform the tick check at night before the children go to bed, or when
the children are in the shower. Only one mother said she performed a tick check (sporadically) directly
after the child returns home from a green area. Eight mothers said they check the whole body visually
as well as by touch, the other remaining two said they only check certain parts of the body, they forget
to check the hairline or back for example. An overview of the descriptive results can be found in table
5 below.
Table 5: Reasons for a negative attitude towards a tick check, as well as reasons for what would stop
people from performing one
Interview 1 (Wag)
Interview 2 (Ede)

Age children
> 10
< 10

How often TC?
Very often
Sporadically

Interview 3 (Ede)
Interview 4 (Wag)
Interview 5 (Wag)
Interview 6 (Wag)
Interview 7 (Wag)
Interview 8 (Wag)
Interview 9 (Ede)
Interview 10 (Ede)

< 10
> 10
> 10
> 10
< 10
> 10
> 10
< 10

Sporadically
Often
Sporadically
Sporadically
Sporadically
Very often
Often
Very often

When?
At night/in shower
Directly after
returning from green
At night/in shower
At night/in shower
At night/in shower
At night/in shower
At night/in shower
At night/in shower
At night/in shower
At night/in shower

What?
Visual + touch
Partly
Visual + touch
Visual + touch
Visual + touch
Partly
Visual + touch
Visual + touch
Visual + touch
Visual + touch

The results from the interviews will be discussed by reflecting on the different constructs of the
model. Quotes will be used to support the different statements that are being made.
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4.3.2 Intention and habitual behaviour
There was no question directly asking for people’s intention to perform a tick check. However, nine
out of the ten participants showed their willingness to perform a tick check, i.e. their intention to
perform one. All of them said they do this with the goal to diminish the chances of contracting Lyme.
More can be read about that in section 4.3.4. Only one mother acknowledged that she did not feel the
urge to perform a tick check. She does not feel the need to do so, because she does not feel like she
has to, as can be read below.
I think I should see it [ticks] more often, that there should be more of them. Something like that. It
should yield more [the tick check]. (Interview 5, Pos. 72)
Multiple participants said, however, they had the feeling that the need to check their children
diminishes now that their children are becoming older. They pointed out that their children are now
less exposed to green areas. The following quote supports this:
The children are becoming older, and therefore they play outside less. But if the children are smaller,
they lie on the ground and in the grass much more, and that’s what older children do less. I have the
idea that the older they get, the less relevant it becomes [to check]. (Interview 6, Pos. 61)
There was also no direct question about people’s habitual behaviour regarding tick checks. However,
again, it appeared from the given answers that some people did, and some people did not integrate
checking their children for ticks. Below a statement that supports that for some people checking for
ticks was not part of their routine.
I think we don’t always check because daily life already asks so much attention, which is why you
forget about it. It is not part of our routine. It is not a routine to check the children before they go to
bed for example. (Interview 6, Pos. 12).

4.3.3 Perceived barriers
The ten participants mentioned many different reasons that were barriers to them for conducting a
tick check (see table 6). The reason most often mentioned is that it was simply forgotten to perform a
tick check, a personal barrier, often accompanied by ‘forgotten within the chaos of daily life’, also a
personal barrier. For some people the argument why they had forgotten it was because their daily life
obligations absorbed them immediately after coming home (e.g. feeding the kids, bringing them to
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bed/school/shower), as can be read below. Others said to just forget about it, without giving an
explanation. They mentioned that it was just not something they think about often, performing a tick
check is not enough on top-of-mind. The quotes below support these statements.
I forget it [a tick check] because we are in a hurry. Having dinner late, they have to go to bed, they
have to go to school, they have to shower. Especially within that hurry, is when you think ‘oh right, I
should have checked’. (Interview 9, Pos.75)
I think I just forget it. It is not on top-of-mind. (Interview 6, Pos. 79)
Some interviewees also think they will find the tick anyway, without performing a tick check (another
personal barrier). They have the feeling that their child will feel an itch and tell them, or that the tick
will be found whilst taking a shower without specifically looking for it.
I think that you will find ticks on your body. I will find it, or my partner or my child. I think such a thing
[a tick] will be noticed when you see each other without clothes. (Interview 4, Pos. 58)
But you will notice it when something is on your body. My daughter who had one, she came to me
because it was itchy. (Interview 5, Pos. 80)
About half of the interviewees also mentioned that they check, dependent on the surrounding their
child has been in, a situational barrier. The interviewees mentioned this as a barrier (situational), but
this reason could also be seen as a lack of knowledge on tick habitats, or as a low perceived
susceptibility (in the quote below). The mothers said that they will only check knowing that their child
has been in a forest and has walked or played away from the pathways. The other way around, mothers
said they do not check when knowing that their child has stayed on the pathways.
If I stay, or if my child stays, on the pathways, nothing will happen to me or my child. At least that is
what I think. That is truly stuck inside my head. And of course you can always walk into a plant with a
tick, but I think you must be very unlucky when that happens. (Interview 3, Pos. 110)
As said, there were many reasons mentioned by the participants. The abovementioned barriers were
mentioned the most often. In table 6 below, an overview of all the perceived barriers is displayed,
including the type of barrier that can be labelled to it.
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Table 6: Perceived barriers from the interviews
Perceived barrier

Type

Forgotten
Forgotten in chaos of daily life
Depends on surrounding

Personal barrier
Personal barrier
Situational barrier
(+ knowledge /
perceived
susceptibility)
Don’t hear it enough/not something you Personal barrier
live with all day
Depends on seasons
Situational barrier
Prevalence of ticks not high enough
Situational barrier
Takes time
Personal barrier
I think I will see it anyway
Personal barrier
Never happened, will not happen now
Personal barrier
No routine
Personal barrier
Laziness
Personal barrier
I wasn’t around to do it (and my partner Situational barrier
doesn’t do it)
Don’t see the urge
Personal barrier
Feeling low at risk
Personal barrier
Depends on clothing
Situational barrier
Will not happen to me
Personal barrier
Don’t think I will find something
Personal barrier

Number of participants that
mentioned this barrier
7
6
5

4
3
3
3
3
3
3
3
2
2
2
1
1
1

4.3.4 Perceived benefits
Multiple perceived benefits, reasons to perform a tick check, were mentioned (see table 7). However,
almost every participant said that they perform the tick check on their children with the goal to
diminish the chances of contracting Lyme disease (LD). Only one mother did not say so, because she
did not perform a tick check, nor did she intend to do so in the future (but she did it a few times in the
past). Other reasons mentioned were something that came down to ‘wanting to protect child’s health’,
‘feeling high at risk of contracting LD’, ‘a tick check is something you are supposed to do’ and ‘ticks are
abundant and therefore I check’. These benefits with corresponding type of benefit labelled to it can
be found in table 7 below. However, as said, the prevention of LD was the most important reason to
conduct a tick check. Many participants answered the question ‘What are your reasons to perform a
tick check?’ with an answer similar to the following quote:
To prevent that the children, myself or my husband becomes ill. (Interview 9, Pos. 108)
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Table 7: Perceived benefits from the interviews
Perceived benefit

Type

Preventing Lyme (and I know the
consequences)
Protecting child’s health
Feeling high at risk of contracting LD
Ticks are abundant and therefore I
check
Tick check is something you are
supposed to do

Physical benefit

Number of participants that
mentioned this benefit
9

Self-evaluative benefit 4
Physical benefit
2
Physical benefit
2
Self-evaluative benefit 1

4.3.5 Perceived self-efficacy
Perceived self-efficacy entails the confidence someone has in his or her own ability to perform a certain
behaviour. For this research, to generally get a grip on the mothers’ perceived self-efficacy, the
behaviour was subdivided into ‘confidence in ability to recognize a tick’, ‘confidence in ability to
perform a tick check’ and ‘confidence in ability to remove a tick when spotted on the body’.
When the mothers were asked for their confidence in their ability to recognize a tick, a clear separation
was shown. Six mothers answered with a resolute ‘high confidence’ but the remaining four expressed
their confusion regarding this matter. They said to find it especially hard to find the very small ticks,
and they sometimes experienced confusion on whether a tick was a tick or just a spot on the skin.
They can be so small [ticks]. Especially in the hair it is hard to see them. There is always the chance
that you won’t find them. (Interview 4, Pos. 124)
The second question was about their confidence in their ability to perform a tick check. Eight mothers
expressed that they have (a lot of) confidence in their ability to perform a tick check. Only two mothers
expressed some doubt. One mother said that she did not know there was a need to check the hair of
their children for ticks and was therefore in doubt of her ability to perform a check. Another
interviewee said that she always had the feeling there was a chance of missing a tick.
The last question was about the confidence that mothers have in their ability to remove a tick when
spotted on their child’s body. Mothers had less confidence, comparing to the other questions, because
six mothers acknowledged some issues regarding this matter. The other remaining four said they have
full confidence when it comes to the removal of a tick. The reasons for their doubt can be ascribed to

32

two things; 1) the mothers experienced confusing information regarding how to remove a tick (twisting
or turning or pulling it out straight) and 2) the mothers had experienced that it was hard to remove a
tick with a tick pen when the ticks were very small.
You hear a lot of different stories, some say you have to twist, others say you don’t, so I wouldn’t be
100% sure that I do the right thing. (Interview 2, Pos. 73)
That is hard sometimes [removing a tick], especially when they are so small. Removing them with a
tick pen is not always easily done. (Interview 1, Pos. 114)
This question was followed up by asking how their insecurity (about recognizing, checking or removing)
influenced their behaviour. All of the participants said that although they might feel insecure
sometimes, it had never hold them back to perform the check or remove the tick.

4.3.6 Emotion
With this construct it was aimed to investigate emotions, such as embarrassment, that could play a
role. Whilst performing the interviews, it appeared to be more of an important factor for older
children. Around the age of 10 to 12, it seems to become an issue to check the groin for ticks. The
interviewees said they don’t want to check e.g. their child’s groin anymore, as well as that their children
do not want to have their parents check that area. Puberty, and with that embarrassment, does play
a role. For younger children, this does not seem to be an issue. The interviewees were also asked
whether their children showed resistance (to some extent) when it came to tick checking, but every
single one of these interviewees except for one acknowledged that that had never been a problem.
Nowadays I wouldn’t check them anymore like I used to, because they grow older. I wouldn’t say ‘hey
show me everything’. (Interview 4, Pos. 17)

4.3.7 Social (de)stimulation
Social (de)stimulation is a construct within the model that aims to investigate whether parents might
experience social pressure or social encouragement when it comes to performing a tick check on their
children. Within this construct, the mothers were asked whether they discuss the matter of ticks, tick
checks or LD with family, friends or other relations. Eight mothers answered this question with a ‘yes’.
The remaining two acknowledged to never speak about it. The mothers that do speak about it,

33

however, said that whenever a conversation is about this subject, it is often because something related
to ticks had just happened. A child had been bitten by a tick for example.
Yes, sometimes the subject passes by, whenever it is an actual problem [somebody had been bitten]
or when ticks are abundant. However, it is not like we are going to discuss everything, like ‘how do
you handle this tick check?’. No. (Interview 4, Pos. 27).
The mothers were also asked whether they think such conversations have influenced their behaviour,
whether their social environment might have stimulated them to perform a tick check. From the eight
mothers that said to speak about ticks, tick checks or LD, four mothers acknowledged the importance
of these conversations. Three mothers said they have found these conversations stimulating or it
helped them as a reminder to do it. One mother expressed that she is the stimulator herself, she
stimulates and encourages other relatives to perform the tick check.
I think you stimulate each other, which makes you more alert, and which makes you feel the urgency
of checking more. So, to me the social environment is important when it comes to this matter.
(Interview 7, Pos. 135)
The other six mothers said that they did not feel like their social environment has played an important
role in their tick check behaviour. They state that their tick check behaviour is their own ‘choice’.

4.3.8 Perceived severity
To get a grip of the participants’ perceived severity of Lyme Disease, two questions were posed. The
first question directly asked how serious they think LD is, and the second question was how big of an
impact they would expect if their child would contract LD in the coming year. The general consensus
was clear: they all see LD as a serious disease, and it would be horrible if their child would contract LD
in the coming year. However, some people were more aware of LD evolving over different stages than
others, meaning that the level of knowledge on LD varied across the different interviewees. This
resulted in some people saying that they see it as a serious disease, when the chronic stage would be
present. Others did not know the early stages are quite easily curable with antibiotics.
Yes, I think it is serious. It can influence your daily life. It means you cannot live your life the way you
would like to, if you are in the chronic stage. You can get a temporary paralysis, or even permanent,
and that will have a large effect across your life span. (Interview 7, Pos. 143)
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These two questions also opened up space for people to express their feelings around Lyme Disease.
Multiple participants said that they find LD (and its symptoms) vague and think that it is a disease that
is hard to discover and/or cure.
So much is still unknown [about LD]. And that makes it even more complicated. You might think ‘I am
going to the doctor with these symptoms’ but then the doctor says: ‘I cannot really test you for this’.
So even when you are being tested for it, it does not mean that LD can be diagnosed. It has a vague
clinical picture. (Interview 3, Pos. 114)

4.3.9 Perceived susceptibility
To understand the participants’ ideas around their perceived susceptibility, two questions were posed.
The first question was about how big or small the chance will be that their child would contract a tick
bite in the coming year, and the second question was about how big or small the chance will be that
their child would contract LD in the coming year. Five mothers thought the chance would be low for
their child to contract a tick bite in the coming year, two thought this chance would be moderate
(somewhat 50%) and the remaining three thought this chance would be high. They mostly ascribed
this to their child still playing in the bushes a lot.
The chance will be big for him to contract a tick bite. I don’t know why but [child’s name] regularly
gets bitten by a tick. Well, he is a child that likes to play outside. And that is a risk we are willing to
take, I’d rather have him play outside than just inside. And therefore we keep on checking him.
(Interview 10, Pos. 135)
The question on how small or large the chance for their child to contract LD in the coming year has
been anonymously answered with ‘low’. Every single parent thought that chance would be (very) small
for their child to contract LD, either due to regularly checking or just because they thought the chance
to contract this disease is low.
The chance is small [for child to contract LD] because we are on top of it and check regularly.
However, I don’t want to be too fearful, like ‘oh help what if he contracts LD because he has a tick
bite’. No. (Interview 10, Pos. 137)
The chance is not big [for child to contract LD], otherwise I would have checked obsessively. I think the
chance that you will contract LD is minimal. (Interview 3, Pos. 204)
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4.4

When will parents increase their preventive behaviour towards their children?

The fourth question of this research was the following: “Under which conditions would parents increase
their preventive behaviour towards their children?”. Whenever the interviewees expressed their
perceived barriers for performing a tick check, a follow up question was what would help to overcome
these barriers, or what would help to stimulate them to actually perform one in the future. The
consensus among the participants was mainly that it should be more visible that it is really needed to
perform a tick check. Visibility should be achieved via for example campaigns on television or posters
within schools or in the neighbourhood. By making the problem more visible, more awareness around
it will be created. To achieve this, repetition of the message is key.
You will need to see it more often [the need for tick checking]. The more often you repeat, the more
often you will think about it, and the more it might become a habit. (Interview 4, Pos. 91)
A more specific suggestion given on improving people’s tick check performance was for example;
integrating a reminder to check for ticks in an already existing app such as ‘Strava’ or ‘Buienalarm’. The
idea behind using an already existing app is that a lot of people have already downloaded these apps
in contrast to a newly designed app on ticks. Moreover, these apps make use of GPS which could
potentially be used for tracking people’s position and linking that to tick populations. When someone
has walked or has been running in an area where ticks are abundant, a reminder could be sent to the
user to perform a tick check. Other suggestions were to organise information meetings on primary
schools about ticks for parents and integrating ticks and the consequences of a bite in the curriculum
of primary schools. This last suggestion will also teach children about the need to check for ticks and
the risks of a tick bite. Some parents thought this would be interesting because they thought that their
children would take the information of their teacher more seriously than information from them.
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5. Discussion
This research mainly focused on finding the determinants behind parents’ tick check behaviour. A
literature review has been conducted, a content analysis has been conducted, and interviews have
been performed. In this chapter, an interpretation of the interview results is given first (5.1), by which
a comparison of the results of the content analysis on the data of Van der Heijden et al. (2017) and the
results from the interviews will follow (5.2). Thereafter, a reflection on whether the used model was
suitable for researching tick check behaviour is given (5.3). The chapter will end with the strengths and
limitations of this study (5.4).

5.1

Interpretation of the interview results

All of the different constructs of the model were discussed with the interviewees. It is interesting to
look at whether people weighed the discussed construct as either important, or influencing their
behaviour, or not. This will be discussed below with a reflection on the different constructs one by one.
Intention
As could have been read in the results, intention was not directly asked for, although everyone but
one person seemed to show their willingness to perform a tick check. However, because it was not
directly asked for and not truly discussed with the participants, it is hard to say whether the intention
played an important role when it comes to the tick checking behaviour of parents. Therefore, no
conclusions about ‘intention’ can be made.
Habits
Unfortunately, there was also no direct question asking for people’s habits regarding tick checking
behaviour. Still, from the given answers there can be concluded that some people have managed to
succeed in making tick checking part of their habit, and others were struggling with that. Therefore, a
cautious conclusion can be made that habits, or habitual behaviour, play a role when it comes to
parent’s tick checking behaviour.
Perceived barriers
The participants came up with a lot of barriers that they think holds them back from performing a tick
check, mostly personal barriers such as that they simply forget it within the chaos of daily life, but also
a situational barrier that it depends on the surrounding their child has been in. These barriers seemed
to have quite a large influence on their behaviour, as some interviewees said it was determining
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whether they checked or not. Therefore, perceived barriers, and in particular personal barriers, play
an important role as a determinant for parents’ tick checking behaviour.
Perceived benefits
Perceived benefits on the other hand consisted almost of just one benefit; diminishing the chances of
contracting LD. This can be seen as a physical benefit, because it is a benefit for the child’s health to
not contract LD. Although only one reason seemed to be important, people did point out this was their
reason why they would check their children for ticks. They truly do not want anything to happen to
their children. Thus, perceived benefits can be seen as an important determinant for parents’ tick
checking behaviour.
Self-efficacy
Interestingly enough, people declared to have some issues regarding the recognition of ticks and the
removal of ticks, but no one declared that it would hold them back from performing the check in the
first place. Therefore, self-efficacy does not seem to play a large role for the parents.
Perceived severity
All interviewees thought of LD as a severe disease. The parents’ perceived severity was high and
therefore this construct can be seen as an important construct when looking at parents’ tick check
behaviour.
Perceived susceptibility
About half of the people thought the chance for their child to contract a tick bite in the coming year
was small, the other half thought of this as a moderate or high chance. On the other hand, everyone
thought that the chance for their children to contract LD in the coming year was low, due to their
already existing checking behaviour or just because they thought the chance of contracting the disease
is low. Respondents have indicated that they feel the chance of contracting LD is low, and that that is
the reason why they do not check. Therefore, perceived susceptibility can also be seen as an important
construct influencing parents’ tick check behaviour.
Emotion
Emotion was a construct that was newly taken up in the model. Van der Heijden et al. (2017) did not
take a look at this. However, for this research a content analysis on their data has been performed and
some reasons that were given by the respondents could be linked to emotion, such as that the
respondents found some locations not suitable for checking because that would be too embarrassing.

38

Within the interviews, such embarrassment was less of a problem to the respondents. Puberty and the
embarrassment of parents checking the children’s body did play a role. Moreover, none of the
participants but one acknowledged some resistance of their child when wanting to perform a tick
check. However, this one parent said to always ignore this resistance and still perform the tick check.
Taken everything together, emotions seem to not play a large role for younger children, but they do
seem to play a role for somewhat older children who are in puberty.
Social (de)stimulation
Social (de)stimulation had not been taken into account by Van der Heijden et al. (2017) either, although
a small amount of mentioned reasons (table 3 and 4) could be linked to this construct. Within the
interviews, almost everyone acknowledged to speak about ticks, a tick check or LD with friends and
family and half of these people said that it actually influenced their tick check behaviour. Because of
that, social stimulation seems to play quite an important role for parents’ tick checking behaviour.

5.2

Comparing this research to Van der Heijden et al. (2017)

For this research, it is interesting to compare the results of the existing data from Van der Heijden et
al. (2017) with the results from the performed interviews in this study to see whether the same, or
different determinants play a role when looking at the whole population or a more focused group
within that population; parents of children.
Van der Heijden et al. (2017) concluded that intention, self-efficacy and outcome expectations, from
which perceived severity and perceived susceptibility appeared to be the most important ones,
contributed significantly to performing a tick check. Within their model, outcome expectations were
being influenced by knowledge, experience, perceived severity and perceived susceptibility.
Knowledge and experience appeared to be significant as well, although to a smaller extent. When they
compared the effects of the separate dimensions of outcome expectations on intentions, it appeared
that self-evaluative outcome expectations contributed significantly, but physical- and social outcome
expectations did not. Additionally, ‘being in company of other people’ and ‘lacking tweezers and a
mirror’ turned out to be the most important impediments (barriers). In the end, it appeared that the
studied variables explained 24% of the variance in behaviour or could be explained by the model.
The content analysis on qualitative data of Van der Heijden et al. (2017) revealed the reasons that were
mentioned the most often for a positive or negative standpoint towards the tick check, see table 3 and
4. The reasons that were mentioned the most often for a positive attitude towards a tick check could
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be labelled to the following constructs: perceived severity (mentioned around 200 times), with
explanations such as ‘I don’t want to get LD, because I know how bad the consequences can be’;
physical benefit (mentioned around 200 times) that had this same explanation because it can be seen
as both perceived severity as a physical benefit; self-evaluative benefit (mentioned around 100 times),
which came down to ‘prevention is better than cure’; and experience (mentioned around 75 times),
which was about people that experienced multiple tick bites before, have (had) LD themselves or knew
someone with LD. These numbers are cumulative numbers sorted by construct retrieved from table 3,
and the same person could have mentioned different reasons. The reasons that were mentioned the
most often for a negative attitude towards a tick check, could be labelled to the following constructs:
personal barrier (mentioned around 115 times) with explanations such as a tick check being too much
of a hassle, taking up too much time, being too much of an effort, simply forgetting to do it and thinking
that one will find the tick without the check anyway; and perceived susceptibility (mentioned around
60 times), which was explained by people as feeling low at risk to contracting a bite in general or when
they were only in nature for a short period of time.
Conclusion
Thus, from the content analysis on data of Van der Heijden et al. (2017), it appeared that perceived
severity, physical benefits, self-evaluative benefits, experience, personal barriers, perceived
susceptibility and self-efficacy were the most important constructs that influenced the Dutch
populations’ tick checking behaviour. From the interviews on the other hand, it appeared that habits,
personal barriers, physical benefits, social (de)stimulation, perceived severity and perceived
susceptibility were the most important constructs that help explain parents’ tick checking behaviour.
Study outcomes thus are similar on the perceived severity, perceived susceptibility and physical
benefits which means that parents of children do not seem to diverge fundamentally from the bigger
population on what determines their tick checking behaviour. The fact that Van der Heijden et al.
(2017) performed a quantitative research, and this research was qualitative, might explain the
differences. A qualitative approach allows for more in-depth answers but might also ensure people
giving socially desirable answers. All in all, additional determinants seem to further strengthen the
model: while the found constructs by Van der Heijden et al. (2017) could explain 24% of the behaviour,
the remaining 76% could possibly be partly explained by the other constructs that were also found
important in the interviews: habits, personal barriers and social (de)stimulation.
For both the content analysis on data of Van der Heijden et al. (2017) as well as for this research, it
was striking that often mentioned personal barriers were that people simply forgot about it, forgot
about it because of daily life chaos, or because they found it too much of a hassle, and taking up too
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much time. They had not managed to take it up in their routine habits, even though they explained
that they thought of LD as a severe disease. Moreover, it was striking to see the difference in the
concept self-efficacy between the two researches. Van der Heijden et al. (2017) concluded that (a low)
self-efficacy influenced the tick checking behaviour of the Dutch population. Within this research,
people indeed acknowledged to experience a low self-efficacy sometimes, but at the same time they
explained to never not perform a tick check because of these insecurities. Then, what is it that still
makes these people not performing a tick check? Is it because they think the chances of contracting
the disease is low? Is it because they have little experience with the disease, it is ‘too far away’? Is their
level of knowledge too low? Or the other barriers to strong? Comparing both researches, it appears
that a lot of determinants play an important role in tick checking behaviour, but perhaps the interplay
between all of these factors should be researched, especially in the setting of ‘daily life chaos’.

5.3

Is the used model suitable for researching tick check behaviour?

The HBM formed an interesting basis for researching tick check behaviour, because it provided a
grounded basis for shaping the interview guide and analysing the results. The used model has been
applied iteratively and adapted because of progressive insight. Because of this progressive insight,
some determinants have been removed or added to the model, as can also be read in section 2.4 and
2.5, and some determinants have also been adapted in a further developed stage of the research.
For example, the barriers and benefits appeared to be too broad as used in the HBM by Hochbaum,
Rosenstock, & Kegels (1952). The sub-categories used by Bandura (1998) in his SCT appeared to give a
better insight into the different types of benefits and barriers and this was more practical for describing
the results. With these subcategories, the recommendations for future programs aimed at stimulating
people’s tick check behaviour can also become more specific. Moreover, it has also become clear that
‘experience with ticks and/or LD’ is more important than first thought. Within the research of Van der
Heijden et al. (2017) this determinant appeared to be significant, but only to a very small extent.
Therefore, this determinant was not taken up into the model for this research. However, it has become
clear within the interviews as well as in the existing data of Van der Heijden et al. (2017) that
experience or previous exposure to ticks or LD was important. Some participants acknowledged that
because of their experience with ticks or because they know someone with LD for example, they
perform the tick check. Therefore, it is recommendable to take up experience with ticks and/or LD into
a model for tick checking behaviour. The determinant ‘knowledge’ had only come up in the content
analysis but not during the interviews and therefore no statements can be made about this
determinant. In the end, the model used for this research started to look more and more like the model
used by Van der Heijden et al (2017), who based their model on the SCT of Bandura (1998). It seems
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like their model is more suitable than the model used for this research, as long as ‘social
(de)stimulation’ and ‘implicit or routine habits’ would be added.
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5.4

Strengths and limitations of the study

For this research, some strengths and limitations can be pointed out, which will be described below.
The HBM was used as a basis for designing the model to research the determinants of tick checking
behaviour. This model is the most widely used behaviour change model since the 1950’s to help explain
health related behaviours (Champion & Skinner, 2008). For this research, it was used as a conceptual
framework which shaped the design of the data collection process, as well as the data analysis. The
different constructs within the HBM were used to operationalize the interview questions and
thereafter, the results from these interviews were analysed by reflecting on these constructs one by
one. Moreover, all retrieved reasons from the content analysis could be labelled to one of the
constructs of the HBM. Furthermore, the general limitations of the HBM as well as the limitations of
the HBM specifically for this research have been discussed and solutions have been found within other
models. The combination of the HBM and the other models (especially the SCT of Bandura (1998))
appeared to be very helpful and a good addition to the HBM when researching tick check behaviour,
it strengthened this study.
This research has been performed with a qualitative study design that studied the determinants of
parents’ tick check behaviour. A qualitative design has appeared to be useful when researching
parents’ tick check behaviour because it allowed to retrieve a more in-depth understanding of these
determinants, which strengthened this study. Moreover, a qualitative study design had never been
used before for researching this subject. However, for this research, the realisation had taken place
that a lot of the mentioned reasons by respondents of the survey and interviews are multiple
interpretable. Qualitative research is subjective. Another researcher can link a reason to a different
construct of the model, compared to what is done here. Because of this, some statements and
conclusions being made would possibly not have been made by other researchers.
The strengths and limitations will further be discussed by reflecting on Guba (1981), see section 3.6.
As written in that paragraph, the credibility of a study can be increased by fitting the research methods
to the research questions, as well as by a random selection of the participants and triangulation of
methods (Shenton, 2004). It seems as if the methodology for this research fit the research questions,
which were formulated with the highest meticulousness. Within the methodology section a clear
separation of different methods can be seen, and for each question is described which method will
help answer which question. Moreover, a triangulation of methods; a literature study, a content
analysis on existing data and interviews, is used which increases the credibility of this study.
Unfortunately, the study population has been too homogenous (ten mothers from Wageningen and
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Ede that had children on the same primary schools and knew each other), which may have led to a
possible distortion of the results. Therefore, the study population is not representative for the total
population of parents in the Netherlands, which lowers the credibility of this research.
To ensure a high transferability of this study, the results of this qualitative study should be understood
by the reader within the context that it was conducted in (Shenton, 2004). This means that the
methodology section should be clearly described. With that information, the reader can decide
whether the study population used for this study, will be applicable or similar to the study population
that the other researcher (reader) is using. The study population for this research has been clearly
described, and the same holds for how the participants were recruited. However, the results from this
study should be seen in the context of parent’s tick check behaviour within Wageningen and Ede,
because it would not be right to generalize the results of such a small study population to all parents
within the Netherlands. Nevertheless, the results of this study are still of value for future researchers
that want to get an insight into the determinants of tick check behaviour because it provides
indications of additional tick check determinants.
A high dependability, which entails a clear description of the methods so that other researchers can
potentially copy the study or make comparisons (Shenton, 2004), was aimed for during this research.
The methodology section was described as clearly as possible, and therefore the high dependability is
a strength of this research.
Lastly, the confirmability of this study is high. Confirmability is about showing the reader that certain
results have derived from the experiences and ideas of interviewees and are not a result of the
preferences of the researcher (Shenton, 2004). Many quotes have been used to support the
statements that are being made in the results chapter. A slight distortion could exist because a
translation of the quotes was needed, and the used English words had to come from the researcher
instead of from the interviewees. Nevertheless, the translations were made as literal as possible and
therefore this study is highly credible.
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6. Conclusion
This last chapter contains a general conclusion of this research (6.1), and will end with some
recommendations for the future, on a practical and scientific level (6.2).

6.1

General conclusion

Lyme Disease (LD) is a vector-borne infectious disease that is caused by ticks and which is known to
develop in three stages. LD can be prevented by performing a tick check for which it is important to
undertake in a systematic way. In this qualitative research a literature review, a content analysis and
interviews have been performed. The content analysis on the existing data of Van der Heijden et al.
(2017) showed that the most important reason for a positive attitude towards a tick check was not
wanting to contract LD (physical benefit). For a negative attitude reasons such as ‘I have no time’ and
‘It is such a hassle’ were mentioned the most often (personal barriers). Additionally, the interviews
have revealed that habits, personal barriers, physical benefits, social (de)stimulation, perceived
severity and perceived susceptibility are the most important constructs that determine parents’ tick
checking behaviour. The most important personal barrier was ‘forgetting to check because of daily life
chaos’. The most important physical benefit was ‘I want to prevent LD’. To overcome the barriers and
other reasons not to perform a tick check, there is a need to make the general public more aware of
the problem of LD, by making the problem more visible and by repeating this message.

6.2

Future recommendations

Practical recommendations for improving parents’ tick checking behaviour from the perspective of the
parent have already been made in section 4.4. The consensus among the participants was mainly that
it should be more visible that it is really needed to perform a tick check. They wanted to be made
aware of how big the problem truly is, and by that more awareness will be created. To achieve this
state of awareness, repetition of the message is key according to the interviewees. Within that
repetition, the message could for example be aimed at the perceived severity and physical benefits,
constructs that appeared to be important in both this research and the research of Van der Heijden et
al. (2017). A statement on a poster such as: “Yearly 27.000 new patients become ill from Lyme Disease.
Perform a tick check on your child after he or she has been in a green area and keep your child healthy.”
could be an example by which the awareness around LD increases. The focus within this statement lies
on the perceived severity, on how severe the disease is (27.000 new patients with LD each year) and
on the physical benefit of not retrieving this disease. Besides perceived severity and physical benefits,
it appeared that routine habits and social stimulation are important determinants of parents’ tick
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check behaviour. By speaking about the matter of tick checking, some parents felt the stimulation to
break with their habits and actually check their children whether they had ticks. In line with this finding,
a statement on a poster such as “Perform a tick check on your children at night and prevent Lyme
Disease. Be a reminder to each other.” could possibly be helpful to increase the awareness around LD.
The construct of routine habits is tackled by pointing out that a tick check could be performed at night,
a suggestion for a suitable ‘tick check-time’ is given. The construct of social stimulation is tackled by
pointing out that people should remind each other to perform a tick check. That is also what appeared
to be stimulating during the interviews; helping to remind each other to perform the check.
On a scientific level, future research could for example be aimed at focussing on other risk groups for
LD. The focus could then be on outdoors people and/or people working in the green sector to find out
their determinants of tick check behaviour. It would be interesting to see whether these are similar or
the same as for parents, because if it is not the same, intervention programs aimed at specific groups
could be made. The potential influence of social (de)stimulation, implicit or routine habits and
emotions could also be further investigated within such researches, especially within the setting of
‘daily life chaos’ because that appeared to be an important barrier. Furthermore, a qualitative research
with a larger sample group that represents the different parents of the Netherlands could be
researched as well, because the study population of this research was small. Moreover, because of the
use of a model in general, the research did not allow for exploring new concepts or determinants.
Therefore, an exploratory research around the determinants of tick checking behaviour might be in
place. Lastly, the acquired knowledge in this research could potentially be used for future prevention
programs on LD that will stimulate parents to perform a tick check on their children. The aim could be
to increase the awareness around LD by e.g. focussing on the perceived severity and perceived physical
benefit of the disease or on routine habits and social stimulation, as mentioned above.
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Appendix A – Interview guide
Introduction questions
1. How old is your child/are your children?
2. Do you know what a tick is?
3. Have you or has your child ever been bitten by a tick?
o If yes, what did you do?
4. Would you know the guidelines for performing a good tick check?
5. Have you (ever) discussed the tick checking with your partner?
6. Have you ever discussed tick checking with your children? Or do they think about it
themselves when they have been in a green area?
Intention + habitual behaviour
1. Do you perform a tick check on your children, when they have been in a green area?
If YES or SOMETIMES….
o How often do you perform a tick check after your child has visited ‘green’?
o Does it ever happen that you consciously make the choice not to check? (because
you perceive the risk of a bite as low due to e.g. walking on paths)
o How quickly after coming home from green do you perform the tick check?
o What are the moments you perform a tick check?
(E.g. immediately after coming home, before/after dinner, before/after showering or
bedtime)
o Is this always the same moment or does it differ?
o What parts of the body do you check?
o Why these parts?
If NO….
o
o
o

o

Has it ever occurred to you to perform a tick check?
Is it a conscious choice not to check?
Imagine, your family is going to the forest on a Sunday afternoon and your child(ren)
have played in the forest. What happens if you come home until the children are
going to bed? What do you normally do?
What are the reasons not to perform a tick check on that moment?

Perceived barriers
1. Are there any reasons for you not to perform a tick check? What are those?
2. What would be necessary for you as stimulation to perform a tick check?
Perceived self-efficacy
1. Do you trust your ability to recognize a tick?
o Why (not)?
2. Do you trust your ability to perform the tick check well?
o Why (not)?
3. Do you trust your ability to correctly remove a tick?
o Why (not)?
Emotions + social (de) stimulation
1. Have you ever talked to a friend/family member about LD, ticks or the performance of a tick
check?
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2. Do you experience any positive or negative feelings towards the performance of a tick check?
3. Were your children ever resistant whilst performing a tick check? If yes, what did you do?
4. Do you know if your family/friends/other people from e.g. the playground perform a tick
check?
o Do you think this has influenced you for (not) performing the check?
Questions about Lyme Disease
- Do you know what LD is? Could you share with me what you know about it?
- Do you know anyone in your social environment with LD?
Perceived severity
1. How serious do you think that LD is?
2. If your child were to contract LD now, would you expect a large impact on the health or
social life of yourself and your child?
Perceived susceptibility
1. How big or small do you perceive the chance that your child will be bitten by a tick in the
coming year?
2. How big or small do you perceive the chance that your child will contract LD in the coming
year?
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Appendix B – Informed Consent
Short introduction of the study
Over the last years, the number of patients with Lyme Disease increases, despite the fact that it is a
disease that is actually easy to prevent. With the performance of a tick check (a visual inspection of
the body), one has the opportunity of excluding the chance that you or your child has been bitten by
a tick and has possibly contracted Lyme Disease. Unfortunately, only a few people actually perform
this tick check. So, we know how to prevent it, but we don’t behave like it. How is it possible that we
still don’t do it? That is the key question for this study.
The goal of this study is to research the determinants of parents for performing or not performing a
tick check. By performing interviews with parents of children I try to figure out these determinants of
the tick checking behaviour.
What can you expect as an interviewee?
This research takes place as part of my thesis for the master ‘Health & Society’ at Wageningen
University. The interview consists of open questions around ticks, Lyme Disease and the performance
of a tick check. The interview will take around 45 minutes.
The obtained results of the interview are confidential and will only be used for the purpose of this
research. All data from the interviewees will be processed anonymously. By participating in this
study, you will contribute to our knowledge of why parents perform or not perform a tick check on
their children. This knowledge may possibly contribute to campaigns on the prevention of Lyme
Disease in the future.
Participating in the research is entirely voluntary. If you have any questions before or during the
interview, you should feel free to ask me. Even if you no longer wish to participate in the research,
you can end the interview at any time.
I ask for your permission to participate in this interview and to record this interview. If you are (not)
interested in the results of this study, you can indicate this below.
Please sign on the dotted line below if you agree that I may interview you and use your data
anonymously for this research:
Signature of the interviewee:
………………………………………………………………………………………………..
o Yes, I would like to receive the results of this study on (e-mail address):
…………………………………………………………………………………………………………….
o

No, I would not like to receive the results of this study.

If you wish to contact me, you can reach me via:
My telephone: 06-51863453

|

E-mail: florien.ellenbroek@wur.nl

Sincerely,
Florien Ellenbroek
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Appendix C – Code System
Code
System

Frequency

Tick check
Checking
Very often
Often
Sometimes
Never
Conscious choice not to check
Often
Sometimes
Never
Moment
Whilst taking
a shower
At
night/before
bedtime
Directly after returning from green
What is being
checked?
Everything
(visual and
feel)
Partly
Intention
Yes
No
Perceived
barriers
Reasons
Feeling at low
risk
Don't hear it
enough
Prevalence
not high
enough
Depends on
seasons
Don't think I will find something
Not something you live with all day
Takes time

481
0
2
5
4
6
0
2
0
3
3
0
8
10
4
0
11
2
0
0
2
0
0
4
4
6
4
1
2
3
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Will not
happen to me
Think I will
see it anyway
Depending on
surrounding
Depends on
clothing
Don't see the
urge
Never happened, will not happen
No routine
Forgotten
I wasn't
around
Chaos of life
Laziness
What would help?
More
awareness
Feeling of
urgency
Signs in forest
Clues to self
If TC would give 'result' more often
App on phone with reminder
Show
consequence
s
Repetition of
message
If someone/something helps remember
If more in
news/on TV
Suggestions
visibility Lyme
Parent information
evening
draw schools' / BSOs'
attention to it
Campaign on tv
Perceived
benefits
Reasons for TC
High risk
Supposed to
do
Routine
Experience

1
7
7
1
2
3
5
14
2
9
4
0
5
1
1
1
1
2
2
6
4
2
0
1
2
2
0
0
1
2
2
1

54

Know the
consequence
s
Ticks are
abundant
Protecting
child health
Preventing
Lyme

2
3
3
13

Effective method

0
0
11
0
0
5
0
7
0

No
Yes
Perceived self-efficacy
Recognizing a tick
Bit confusing
No
Yes
Performing a tick
check
No
Yes
Removing a tick
Yes
No
Just insecure
Confusing info
Hard when small
Social norms/environment
Speaking about it
No
Yes
Social env
Not
important
Important

8
0

Perceived
severity
PS
High
Hard to discover
Unfortunate
Low
Perceived susceptibility
PS
Moderate
High

2
8
0
4
2
1
3
3
0
0
4
22
0
8

0
15
2
2
0
0
0
3
3
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Low
Not much in buches
Experience
Of influence?
Yes
No
None
with Lyme
with ticks
Knowledge
High
Low
Where from?
Remembered
by others
EHBO-course
From home
Others
TV
Internet
Emotions
Resistance
Yes
No
Embarrassment
Puberty
Extra
Lyme
Hard to treat
Doctors don't take you seriously
Very vague
Age kids
> 10
< 10
Usage of a tick pen
Doesn’t
always work
well
Dog
Discussed with kids
Yes,
discussed
Not discussed
with kids

17
2
1
0
11
1
5
16
10
0
17
9
0
1
1
3
1
3
14
0
0
1
8
3
9
2
0
1
1
4
0
6
4
0
2
5
0
10
2
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