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In the current thesis a theory-based counseling method is developed to implement an effective 
and sustainable active lifestyle in primary care patients with a-specific complaints. Barrier 
beliefs (BBs) about physical activity (PA) were explored and a BB counseling intervention 
(BBCI) was tested in a primary health care settings. Suggestions are made to improve referral 
patterns to lifestyle interventions in order to support the effectiveness of implementation in 
primary care. 

Barrier beliefs about PA (BB)
In chapter 2, 3, 4 we described that barriers are not factual realities that inhibit PA, but thoughts 
or verbalized experiences of a person about obstructing factors regarding PA, approached 
from a social cognitive perspective. As these beliefs integrate the concept of barriers into the 
Social Cognitive Theory1, they are called barrier beliefs (BBs). BBs are attributions: They are the 
diagnosis of a person why a goal cannot be accomplished, determined by negative self-efficacy 
beliefs and negative outcome expectations. Based on our developed theoretical framework, in 
chapter 3 data showed that the ranking of the most expressed types of BBs in people self-
determined as active or inactive, were the same, although more inactive people expressed BBs 
to PA. Thus, the same types of BBs in inactive people, may cause relapse from PA in actives. 

Real barriers or excuses
Although BBs are conceptualized as a personal “diagnosis” of the causes why a PA goal is or 
might not be accomplished, BBs may also be used as “excuses” to legitimize not being active: 
People may mentally construct reasons why they do not engage in PA. Excuses may indicate a 
dissonance between how active a person wants to be and how active he or she should be from 
personal perspective or from the perspective of others (PA standards or social norms). Excuses 
may be recognized in a context when a person’s motivation to invest in PA is so low that he 
or she cannot afford the requested investment to perform PA, and therewith denies his / her 
motivation as being low. 

In practice, when BBs are in the function of dissonance reduction, they will be resistant for 
change strategies and the causes of inactivity may continue to resist. Excuses can be revealed 
by targeting the BBs with all four BB strategies, consecutively: If the BBs resist, they might be 
identified as excuses. In order to decrease dissonance, the first goal for unmotivated people 
to engage in PA should be to guide new positive experiences about PA with minimal levels 
of tailored exercise. Therefore, the urgency to use excuses for not being active may decrease, 
causing an emergence of real BBs with new experiences performing PA. 

A challenge in further research will be to measure BBs with an “excuse-like” character. 
They may be identified by assessing their correlation to validated “disengagement beliefs”. For 
instance, adult smokers, who are highly resistant to quit smoking and continue despite their 
knowledge of the negative effects of it, use rationalizations or justifications for continuing 
smoking, which are referred to as disengagement beliefs2,3. Disengagement beliefs about 
sustained PA should be further researched in order to investigate barrier-excuses for not being 
physically active. 
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Intervening on BBs
In chapter 4, a cognitive theory on motivation and relapse was described in order to stimulate 
PA and prevent relapse. A theory-based BB approach is described for primary care with four BB 
strategies, consisting of: change the means to reach goals, set (different) goals, restructure beliefs, 
induce acceptance.  The implementation of this client-tailored BB counseling intervention is 
described in chapter 5 and 6. In chapter 5 the effects of a BBCI on PA and diet were analyzed. 
An 18-month multicenter randomized controlled trial was conducted with an intervention 
group (BBCI; N=113) and a standardized lifestyle intervention group (SLI; N=91), in thirteen 
general practitioner practices in the north of the Netherlands, in primary care patients (aged 
18-70), self-determined as ‘inactive’. Outcomes on physical activity were measured at 6, 12 and 
18 months. Although the contrast found between the BBCI and the SLI was small, and the 
latter intervention also had its effects, the added value of the BBCI, compared to the SLI, was 
that it further improved PA behavior in the longer term, and possibly prevented for relapse. 
Additionally, it effectively decreased expressed BBs to PA on the longer term. Moreover, a 
decrease in  specific BBs was related to an increase in specific PA outcomes and quality of life 
(chapter 6). Therefore, the BBCI had more long-term effects on PA and quality of life compared 
to the SLI. 

Referral to lifestyle interventions in health care
Referral to lifestyle interventions is not broadly applied so far4. To enlarge the effectiveness of 
motivation and decision-making in referrals to lifestyle interventions within primary health 
care, we suggested that tailored web resources should be available (chapter 7). Such resources 
should, firstly, contain health-related lifestyle information for general practitioners. Secondly, 
it should provide tools for an objective assessment of patients’ motivation and BBs to change 
lifestyle. Thirdly, updated information should be presented about refer options within the 
region, possibly differentiated by subgroups.   

There have been websites applied for professional guidance for general practitioners. For 
instance, in Canada such web resources have been employed successfully: General practitioners 
make use of qualified exercise professionals through the Physical Activity Line5 to enhance the 
transfer of information to general practitioners6. Additionally, a Dutch example of primary 
health care support, is of an addiction treatment organization7 that informs general practitioners 
how to handle with addiction professionally. It contains information about how to recognize 
addiction, gives referral options, informs about treatments, and provides tools to measure 
motivation and addiction.  Through this website, also consultation, training and supervision is 
offered to general practitioners. Making available such information about lifestyle interventions 
for general practitioners, who may not have the tools or resources to do this independently, 
might reinforce the shared decision-making of the general practitioners. Moreover, it could help 
general practitioners to decrease their subjective influences in the decision-making process, 
regarding lifestyle interventions.   

GENERAL DISCUSSION
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For an effective lifestyle management, we recommend a cooperation of allied healthcare 
professionals with general practitioners in clinical practice. While general practitioners have 
limited time to modify behaviors that is not directly related to a disease, they should consider 
systematically whether a patient is eligible for referral to a lifestyle intervention. The task of 
the general practitioner should be to detect a lifestyle problem, to warn the patient for health 
consequences of an unhealthy lifestyle, and to refer to the healthcare professional within 
general practice. Thus, health professionals could inform patients about health related lifestyle 
information, treat them or refer to tailored lifestyle interventions within the region. 

If the majority of the approximately twelve thousand general practitioners’ practices in the 
Netherlands would refer eligible patients for lifestyle interventions, this might have a substantial 
impact on public health. In Western societies people visit their doctors frequently8. It may lead 
to a change in the social norm by increasing the amount of leisure time PA done in a society 
where more than 40% is insufficiently active. Besides primary health care, also secondary 
health care may be eligible for lifestyle promotion, in order to contribute to the effect of medical 
treatments, to improve health and to prevent illness.

Clinical relevance
Participants of the BBCI added on average 4 minutes per day to their moderate-to-vigorous PA, 
and sedentary behavior decreased with 15 minutes per day. To compare, in the SLI participants’ 
moderate-to-vigorous PA decreased on average with 5 minutes per day and sedentary behavior 
increased with 15 minutes per day. However, improvements, caused by the BBCI, had only small 
to very small effect sizes. An explanation may be that the participants were already active at the 
beginning of the intervention, and also, the BBCI did not impose to a certain amount of exercise 
time. It focused on setting mini-goals, adapted to patient’s motivation, and released commonly 
used PA standards. 

There is evidence that breaking up prolonged sedentary behavior is of major importance 
for health9. Additionally, in a cohort study of Wen et al. (2011), a minimum amount of 15 
minutes moderate-to-vigorous PA per day (similar to 105 min per week) was sufficient to reduce 
mortality10. Research already showed that benefits of PA can be reached in less than 30 minutes 
PA/day11-15. Besides, it might be of bigger socio-economic importance that many people change 
a little than few people change much. Therefore, a release of commonly used PA standards16 
is recommended for lifestyle counselors in the individual counseling of inactive people, to 
increase the chances of exercise adherence.

The found contrast between the BBCI and the SLI was small because effects of the SLI on the 
short term also were to be expected17-23. Our results however showed that adding a BBs strategy 
could further improve PA in lifestyle interventions in the longer term and might prevent relapse. 
More research is needed for refining strategies of the BBCI in order to increase effectiveness on 
PA.  
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Changing diet
No differences were found between intervention-groups on diet. With our data it was not 
possible to draw conclusions about the efficacy of the BBCI on a diet change. We aimed to 
measure a change in dietary behavior by assessing frequency and portion of snacks, fruit and 
vegetables and frequency of main meals on an average per week. Measuring servings in portion 
at a time and number of days per week is a commonly used format24,25. However, validity of 
measuring diet behavior with a total score may be criticized (chapter 6). Different entities were 
taken together to compose a total score to measure diet behavior: frequency of main meals 
per week was taken together with the intake of snacks, vegetable and fruit per week. The diet 
measurement may be improved by dividing outcomes of frequency of main meals from intake 
of snacks, vegetable and fruit. 

Moreover, the complexity of changing diet may have had its influence on the efficacy 
of the BBCI. According to Dijksta (2018), a behavioral change involves two components: 1) 
overcoming the loss of functions of unhealthy behaviors (e.g., overeating) and 2) the investment 
in performing new tasks of healthy behaviors (e.g., eating more vegetables)25. These components, 
which induce inhibiting beliefs, cause people to stick to their unhealthy behavior. In changing 
diet, the loss of function of the old behavior will be directly associated to the performance of 
the new behavior. That is probably not the case in increasing PA. The behavior for which PA 
is replaced, could be performed at another moment. It may not be necessary to give up the 
function of the old behavior (e.g., watching TV). 

The present conceptualization of BBs may seem unique to PA. However, BBs as a cognitive 
mechanisms are possibly at play in behavior change in many health behaviors. Table 1 shows 
an example of the application of the four BB strategies on goal related BBs in changing diet: a 
decrease in  calorie-intake and an increase of vegetables and fruit consumption. Yet, the BBCI 
may also be applicable to many other lifestyle behaviors.

The therapist-effect 
Almost every psychotherapy study addresses, either directly or indirectly, the role of therapist 
characteristics in affecting therapeutic change. Empirical research suggests that aspects of the 
therapist’s contributions are among the most influential in facilitating outcomes8. Research 
shows that overall therapeutic experience in conducting therapy, is strongest related to 
outcomes, whereas age, gender, gender match, and experience with conducting the specific 
techniques are not26. In this thesis the BBCI and the SLI were performed by 25 counselors 
(chapter 5 and 6), all initially unexperienced in conducting therapy and trained to participate 
in both interventions. Twenty-one of the 25 counsellors were the same in both interventions. 
Four counselors only participated in the BBCI, treating in total 9 participants. This number 
of counselors, implementing both intervention-groups, may give a reasonable and comparable 
variance in therapist-characteristics in both groups.  

GENERAL DISCUSSION
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Factors affecting the outcomes
Still, in the present study it is complex to allocate the precise causes of the outcomes. For 
instance, participating in interventions causes not only intervention effects but also effects 
caused by other factors than the intervention. External characteristics (age, gender, ethnicity 
and socio economic status) as well as internal characteristics (personality, well-being, attitudes 
and values) all affect the outcomes within a person27. The impact of these factors, however, have 
been intended to minimize by the randomization. 

Also, there was a difference between the BB counseling group and the SLI in the way the 
intervention was implemented (individual vs group) and the frequency of sessions, although 
the total contact time was about the same. Additionally, both interventions (BBCI and SLI) 
included different behavioral chance techniques, each of which may have had its own influence. 

Table 1: Application of the four barrier-belief strategies of the barrier-belief counseling 
intervention on two formulated lifestyle goals. 

Barrier-belief 
strategies

Changing means 
strategy: 
-Support to stick to 
the goal
-Change strategies to 
reach the goal

Goalsetting 
strategy:  
-Support to change 
the goal into a goal                      
with no/small BBs

Restructuring 
strategy: 
-Support  to stick to 
the goal 
-Cognitively change 
BBs

Accepting strategy:  
-Support to take the 
investments and 
costs in order to 
reaching the goal

Goal: “Increase of daily Pa: My daily PA will increase with 20 min/day by cycling to my work”

Goal related barrier 
belief

I find it difficult to 
cycle every day to 
my work to increase 
my PA

An increase of 20 
min of my daily PA  
is too difficult for me

It is no use to try to 
increase my daily PA 
again, I already failed 
so many times 

I suffer from the 
negative thoughts 
about myself related 
to the performance 
of PA

Action plan I will cycle 2 times/
week to my work for 
20 minutes, and the 
other days I will walk 
during the evening 
for 20 minutes to be 
active for at least 20 
min each day 

I will increase my 
daily PA with 10 
min/day by walking 
every evening 

Because my skills 
to perform PA are 
trained, I am able 
to perform my goal 
related PA tasks

Because I learned 
to observe with 
distance and ‘let go’ 
the negative thoughts 
about myself 
performing PA, I 
am able to exercise 
without suffering 
from it

Goal: “Increase of fruit intake per day: I will eat two pieces of fruit each day”

Goal related barrier 
belief

I don’t like to eat 
fruit

Eating two pieces 
of fruit is too much 
for me

I don’t think that 
eating fruit has any 
positive effects on my 
health

I do not really 
enjoy eating fruit in 
general

Action plan I will eat extra 
vegetables to get 
enough vitamins 
each day

I will eat one piece of 
fruit each day

Because I now have 
the knowledge about 
the positive health 
effects of eating fruit 
I am more motivated 
to eat fruit each day

Because I weighed 
the value of the 
positive health effects 
of eating fruit against 
the value of the 
disappointing taste 
of fruits, I learned to 
neutrally experience 
the effects of fruit. 
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Both interventions existed of ‘general’ behavioral change techniques (e.g.: ‘social support’, ‘goals 
and planning’, ‘feedback and monitoring’, etc.)28, which were in both interventions the same. 
There were also strategy ‘intervention-specific’ behavioral change techniques (e.g.: ‘comparison 
of behavior’ in the SLI and ‘barrier identification’ in the BBCI), which were not the same in 
both interventions. This makes it complex to pinpoint the exact source of the efficacy of the 
interventions on behavior. Issues such as these can be systematically explored in modeling 
experiments where elements of an intervention are manipulated. 

Future research  
We conducted a treatment package strategy, wherein two different treatment ‘packages’ were 
compared to a non-treated control group: the BBCI and the SLI, combined with a comparative 
treatment strategy, wherein the two treatment packages were compared to each other: the BBCI 
and the SLI. Future research may elaborate different methodological strategies on the BBCI in 
order to determine the exact source of efficacy to maximize the impact of the BBCI. This can be 
analyzed through two different methodological strategies27: Firstly, the BBCI could be analyzed 
by a dismantling strategy, consisting of analyzing the components of the given package. A 
difference between intervention-groups is made by elimination of one of the four BB change 
strategy from the ‘package’. Secondly, the BBCI could be analyzed by constructive treatment 
strategy, referring to developing a treatment package. A difference between intervention-groups 
is made by adding BB change strategies from the ‘package’ that may enhance outcomes. Thirdly, 
a parametric treatment strategy could be conducted. Behavioral change techniques within 
the existing BBCI are altered to find the optimal variation, to refine a particular technique 
within each strategy. Variations between groups are made by presenting more or less of a 
given technique. Thus, the next step would be to further investigate the efficacy of different 
elements within the BBCI on health behaviors to maximize the intervention-impact and to 
refine strategies.

Limitations
There are some limitations with regard to the trial. Firstly, while in the RCT both interventions 
were recruited from general practice offices and from the community at large, the non-treated 
hanging control group was only recruited from the community at large. Possibly because of 
this difference in recruiting, there were significant baseline differences on BMI and activity 
level between the control group and the intervention groups. Consequently, analyses were 
controlled for BMI and PA baseline measures. Secondly, because of difficulties in recruiting, 
the number of participants of the control group was smaller than in both intervention groups. 
Thirdly, both intervention groups were follow-up at 6, 12 and 18 months, while the control 
groups was only followed up at 6 months. These differences between the control group and 
both intervention groups make it discussable to compare outcomes between subjects of control 
group and intervention groups. No significant changes were found within subjects in the non-
treated control group on the outcomes, except on diet, with a very small increase.

GENERAL DISCUSSION
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Furthermore, we cannot avoid the impression that general practitioners relative frequently 
referred “deviant” patients to the RCT. Frequently patients were referred who had already 
undergone many interventions and of whom the general practitioners and allied health 
professionals did no longer knew how to treat lifestyle. For instance, people with a low 
education, extreme obesity, several lifestyle disorders, a cognitive disability, an immigrant 
background or from disadvantaged neighborhoods. Therefore, outcomes cannot be 
generalized to a general population. The present study concerned people with a-specific 
complaints, a difficult population to stimulate in PA, and a population which is eligible for 
lifestyle changes. Further research should provide data obtained on samples from a wider base, 
or specified on target groups, such as elderly, sedentary patients or specific patient groups.   

Additionally, the average amount of moderate-to-vigorous PA of study participants in the 
RCT, determined with the accelerometer, was quite high with 33 min per day (min 3; max 88; 
SD 20): A substantial group of participants in both interventions was fairly active at the start 
of the intervention. A reason may be that no objective PA measurement was used as cut-off 
point for eligibility-screening. Eligible participants were self-determined as ‘inactive’. Eligible 
participants came in contact with the study after the general practitioner invited them to join 
the study or in response to the invitation letter. Thereafter a counselor contacted them by phone 
and verbally checked inclusion and exclusion criteria for eligibility in all participants. Only 
highly active participants were excluded than, i.e. when they reported being moderately active, 
>100 min/day. Patients, recruited by the general practitioner, turned out to be motivated to PA, 
and may have started PA before baseline. We suggested that unmotivated people are referred 
less often by general practitioners (chapter 7). The same could have applied to people who 
volunteered to join the study. Thus, an objective PA measure should be used as cut-off point in 
the screening of participants, in order to provide data about changing PA in inactive people.  

In assessing BBs, it is likely that not all BBs were covered by our survey (chapter 3) and in the 
qualitative studies (chapter 2 and 3). There may have been barriers beyond the counselor’s scope, 
which could have played a significant role in goal-abandonment. Moreover, we did not measure 
the validity of the counsellors’ estimation of true barriers (instead of excuses), the participants’ 
awareness of its own perceptions and the participants’ ability to speak about perceptions. There 
is a chance that the counselor made an incomplete inventory of BBs or missed crucial barriers. 
We tried to prevent an incomplete or incorrect assessment by controlling the counseling 
sessions with protocols of measuring BBs. Prior to implementation of the interventions, all 
counselors followed a training consisting of 10 two-hour sessions and a practical exam, followed 
by weekly peer group session, supervised by two trained lecturers/researchers. Additionally, the 
participating counselors were asked to audiotape their first two sessions (after the intake) with 
their clients in which they investigated the BBs. This allowed the researchers to monitor the 
quality of the BB assessments. In general the counselors seemed to be sufficiently able to explore 
endorsed BBs in clients. The training and supervision sessions seemed to be sufficient to assess 
BBs. Therefore, education to counselors (knowledge- and skills training) is needed to further 
improve BB assessments.  
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Context of the BB approach
This thesis mainly focuses on the individual cognitive determinants of behavioral change. From 
the perspective of the BB approach, changing behavior is an individual and cognitive process 
of learning, and aims to independently sustain the healthy behaviors for the rest of a person’s 
life. The (re)discovering of the personal options in a physical and social environment with 
its consequences (investment needed and expected outcomes) were crucial in the counseling 
process. Bandura already postulated with the Social Cognitive Theory1, upon which this BB 
approach is based, that individuals are able to adapt their behavior to deal with the external 
environment. 

BBs of an individual give insight into his / her environment: BBs provide a diagnosis of 
factors that exist in the physical and social environment, where the person cannot easily deal 
with. Because a person has only limited influence on the environment, our idea about sustained 
behavioral change is not that the environment should be changed to achieve certain behavior, but 
the person should change by learning to handle with his / her environment. Changing behavior 
is about adjusting the goals or adjusting perceptions about the performance of a goal, adapted to 
the person’s environment. This is the evolutionary way of adaptation, to deal with environmental 
pressures. Adaptation can be the development of a new behavioral strategy, as well the loss of an 
old one, as long as it pays-off. For a maximum efficacy, individual interventions should go hand 
in hand with health interventions on physical and social environment, such as the construction 
of playgrounds in a city, or community based exercise projects in neighborhoods. 

To our opinion, the responsibility for healthy behaviors should be placed within the 
individual: The individual is responsible for the choices he / she makes in performing specific 
behavior, for investing in a behavioral change (let go old behaviors and learn to perform new 
behaviors), and for the consequences of his / her behavior. Yet, it would be rather improper 
to make a person on its own responsible for its health behavior, while the behavior is also 
depending on environmental factors29-31,32. Sometimes people have little or no influence on their 
environment, for instance, on rules and regulations, or the design of the public space in their 
neighborhood. Authorities could make people’s healthy behavior easier by facilitating means to 
eliminate inhibiting environmental factors. This could help people to find their way to behave 
healthy in their environment. Therewith the needed investment to perform the desired behavior 
decreases and a lasting behavioral change will be more likely. If public health is considered as 
important, there should be placed a responsibility at a higher level: Health care, insurers and the 
government could support, enhance and sustain health behaviors for society.  

The current Dutch government and the health care system demonstrated that they support 
preventive care. Policy issues about nutrition, health protection and prevention are on the agenda 
of the Ministry of public health, wellbeing and sports, aimed at promoting and protecting the 
health of the citizens33. However, health care for instance, seems not very arranged to provide 
preventive lifestyle services4,34-38. In contrast, health care professionals themselves seem to find 
prevention important26, and it’s principles receive social support39,40. To make treating lifestyle 
common practice, knowledge about implementation strategies and the efficacy of lifestyle 
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interventions should be disseminated. Additionally, the parties that influence people’s living 
environment should be involved to continue efforts of improving health. In future research, 
factors should be explored influencing the referral, the implementation and the effectiveness 
of lifestyle interventions. Additionally, a role division should be made among stakeholders 
and required knowledge and tools for implementation should be inventoried. Specifically, the 
infrastructure should be analyzed to effectively implement PA interventions in different settings 
and populations, causing that health care, insurers and the government could play their role in 
facilitating health behaviors in society. 

Conclusions 
In the BBCI, barriers to PA were approached as beliefs that obstruct the pursuance of a PA 
goal. These barrier beliefs (BBs), as social cognitive determinants of PA, refer to people’s mental 
representations of the causes of not initiating PA or relapse into inactivity. People carry numerous 
BBs to PA participation. Four different theory-based strategies were developed intervening on 
BBs to PA. The value of the BB approach was that it further improved PA behavior and quality 
of life in the longer term, compared to the usual care, and possibly prevents for relapse. Unique 
of this approach is that participants are skilled in self-management concerning PA by learning 
to set goals, detect BBs, and handle BBs using (one of) the four BB strategies. Importantly, a 
cognitive mechanism about BBs to PA are possibly at play in behavior change in many health 
behaviors.  

In this thesis, a release of commonly used PA standards is advocated in counseling 
individuals to increase the chances of exercise adherence: Barriers are reduced with goals, 
tailored to a personal situation. A small amount of exercise can be easier to achieve, due to 
the limited investment. If an easily manageable amount of exercise is recommended, people 
might be more easily motivated to exercise. Also, once an individual does a small doses of daily 
exercise regularly and experiences positive outcomes, they might be more likely to increase 
the amount of time they spend exercising per day. Although stimulation of the pursuit of PA 
standards could be an effective message for the community at large, as soon as the opportunity 
arises to coach people individually, PA goals should be tailored to the person.

We argued that behavioral change is an individual and cognitive process. To our opinion, 
people themselves are responsible for their behavior. Through individual interventions people 
may learn to cope with the different options to perform health behaviors in their physical and 
social environment, which should be further researched and stimulated in the future. While 
people’s behavior is also partly depending on environmental factors, authorities should support, 
enhance and sustain a healthy physical and social environment for the largest impact.  

Because lifestyle becomes increasingly important in society and healthcare, and a growing 
group of people needs coaching with their lifestyle behaviors, lifestyle professionals should 
learn to psychologically guide people’s behavior. To be capable of doing more than technically 
advise clients in exercise, lifestyle professionals should be educated with up-to-date knowledge 
and professional skills on behavioral change, and equipped with tools and tailored resources 
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for implementation. In this study, a professional education (10 two-hour sessions and a practical 
exam) and an intervention manual in the BB approach were developed and can be used instantly 
in e.g., post HBO education for health care professionals, social workers or lifestyle coaches. 
Also, lifestyle interventions itself should contain evidence-based social cognitive mechanisms 
for a more effective implementation in practice. Change strategies, such as a BBCI, may be 
useful in interventions to target inactivity and relapse. Therefore, BB change strategies could 
be useful in, or added to PA counseling, for those experiencing or expressing BBs. Although 
our BB approach was tested in primary health care settings, its principles may be applicable in 
all kinds of interventions, such as community based interventions, applications through the 
Internet, group educational programs, mass media interventions, etcetera. 

We hope this thesis innovates practice with knowledge about BBs in changing lifestyle, and 
inspires to effectively change behaviors by incorporating the BB method as an effective element. 

GENERAL DISCUSSION
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