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ABSTRACT

Aim: To investigate the effects of a barrier-belief counseling intervention (BBCI) on existing 
physical activity (PA) inhibiting barrier beliefs (BBs), and the impact of a change in BBs on PA 
and quality of life (QOL).     
Method: An 18-month multicenter randomized controlled trial (RCT) 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’ and willing to sign up for a PA intervention. The 
individual 6-month BBCI included four BB behavior change strategies, aimed at coping with 
inhibiting BBs. The 6-month SLI, based on the Trans Theoretical Model, included motivational 
and goalsetting strategies, using PA-standards to accomplish PA-goals. Changes in BBs (62-
item BB survey), PA (accelerometer and SQUASH questionnaire) and QOL (EORTC QLQ-C30; 
LASA; Cantril’s Ladder) were measured at baseline and at 6, 12 and 18 months. Intervention 
effects on BBs were analyzed using multiple regression analyses. The impact of changes in BBs 
on PA and QOL were assessed with multilevel analyses.
Results: The BBCI was more effective than the SLI in decreasing BBs, as mediating factors in 
PA and QOL (p<.01). 
Conclusion: The BBCI decreases BBs to PA, and change in BBs supports PA and QOL in the 
longer term. 
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INTRODUCTION

Physical inactivity is a modifiable risk factor for many lifestyle-related chronic diseases and 
premature death1-5. The beneficial effects of adequate and regular physical activity (PA) on 
physical and mental well-being are generally accepted6-10. Health-related quality of life (QOL) 
appraises the patient’s physical, mental, and social well-being. Individuals with chronic diseases 
associated to lifestyle behaviors, such as diabetes type 2, and other cardiovascular risk factors, 
report diminished wellbeing and QOL11,12, whereas being more active is associated with a higher 
QOL13,14. 

Despite the widespread acceptance of the benefits of being active, in Western societies 
the majority of the population is not sufficiently active15,16. Lifestyle counseling is recognized 
as appropriate intervention for PA promotion17-19. The Trans Theoretical Model is the most 
frequently applied theoretical model on which motivational lifestyle interventions have been 
developed. These interventions only showed efficacy in the short term, only during the period 
in which the intervention was implemented20-23. An explanation for these limited effects appears 
to be that the interventions are designed to strengthen the personal motivation for a specific 
goal, whereas rresearch shows that it is not easy to maintain motivation in the long term24,25. 
As long as motivating stimuli are present - such as regular contact with a counselor - people 
may continue investing in their PA goals. When these stimuli disappear, for example after the 
intervention has ended, barriers become manifest and people relapse. Studies showed that 
interventions including a focus on barriers related to engaging in PA, could be key for sustained 
behavioral change26-29. 

From a social cognitive perspective and in the context of this study, we defined barriers as 
thoughts or verbalized experiences of a person about obstructing factors for PA30. From this 
perspective barriers are beliefs that stand in the way of engaging in, and staying engaged in 
PA29,31,32. Beliefs obstructing the pursuance of a PA goal can be described as barrier beliefs 
(BBs)33. BBs refer to someone’s mental representation of the causes for not initiating PA, or 
relapse from PA. They are attributions about what is obstructing one’s PA behavior33. Two 
main types of BBs can be distinguished: 1) negative self-efficacy expectations, referring to a 
judgement of a low personal ability to deliver a specific task in performing PA, and 2) negative 
outcome expectations, referring to the expected occurrence of aversive or undesired effects of 
PA behavior34,35. Positive self-efficacy beliefs and positive outcome expectations determine one’s 
motivation to perform PA35. To date, a handful of studies have investigated social cognitive 
determinants of PA among healthy and lifestyle related diseased adults, and results were found 
that perceived barriers are consistently related to not engaging in PA29,31,32,36-40.

In this study it is assumed that BBs are inversely related to PA behavior; they inhibit such 
behavior. The stronger BBs are present, the less  people are inclined to invest in PA, and the 
more negative beliefs exist on one’s control over PA tasks. Consistent with this view, people can 
learn to cope with inhibiting BBs during counseling. Research suggests that counseling on how 
to cope with barriers may be useful to stimulate long term changes in PA41. To our knowledge, 
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intervening on inhibiting BBs in their role as mediating factors for PA, has not been studied 
yet. Only one study was found in which  an intervention on perceived barriers to PA caused an 
increase of PA. However, this was a 1-month, single arm trial, without long term follow-up, and 
with a small sample size in a  group of African-American women42. 

We developed an intervention with four different BB handling strategies33, aimed at learning 
to cope with inhibiting BBs to facilitate long term PA (Table 1). The BB intervention aimed to 
decrease existing BBs to PA in order to accomplish self-determined PA goals, adapted to the 
motivation of the patient. The BB intervention surpasses the standardized lifestyle intervention 
(SLI), which is based on the commonly applied Trans Theoretical Model (TTM)23. In the SLI the 
objective was to increase motivation for specific PA goals based the American College of Sports’ 
standards for moderate PA44 . The motivational stages of the TTM provided content for phase 
specific guidance. It was expected that the SLI would increase participants’ motivation to PA, 
causing a decrease in  existing BBs to PA on the short term20-23,24,29,61,62 (Table 2). 

We designed a randomized clinical trial (RCT) to compare the effects of the BB counseling 
intervention (BBCI) with self-determined  PA goals versus the SLI with health standards PA 
goals on BBs in adults, self-determined as inactive, in a primary healthcare setting (Table 2). 
We hypothesized that the BBCI is more effective in decreasing BBs compared to SLI, and has 
long term effects on BBs. Secondly, it was hypothesized that a decrease in  BBs would lead to 
increased PA and QOL and a decrease in  sedentary behavior across an 18 month follow up 
period. 

Changing means: the PA goal to be set, is not changed but different handling strategies or means are applied 
to make the goal-directed behavior more feasible. Thus, clients have to find solutions and take actions - set 
priorities, reschedule, ask other people, use other clothing, etc. - to stick to their PA goal. 

Change goals to change BBs: To lower the investments radically, the PA goal may be changed. A variety of 
creative alternatives can be discussed, and with each feasible alternative BBs must be checked. This goal-setting 
approach leads to a PA goal without or with only small barriers. Although the low set goal may have relatively 
weak effects on health, our premise is that it is better to start small and grow when (the effect of) BBs decrease, 
than to start high with increased risk for disappointment and relapse.

Restructuring/changing BBs: When BBs cannot be changed by handling them differently and by goal-setting, 
they must be changed cognitively. That is, BBs may be based on erroneous knowledge based on different sources. 
The BB may refer to an aversive outcome, or is related to low self-efficacy. Both types are interpretations of what 
people have observed or have experienced. As in cognitive therapy in general, these beliefs may be challenged in 
a Socratic dialogue or with experiments. Education may provide the clients with the factual knowledge on the 
evidence of positive effects of PA. 

Accepting the investments demanded by BBs: Sometimes handling cannot be further improved, goals cannot be 
further adapted, and BBs cannot be restructured. Acceptance means that the investments and costs that come 
with reaching a goal are not avoided but taken. Acceptance does not remove the factor that might inhibit PA but 
it lowers or completely removes the inhibiting power of the factor. By discussing the positive and negative sides 
of lifestyle change, relevant factors may gain or lose value. Mindfulness exercises might learn to just observe the 
belief with some distance and ‘let it go’.

Table 1. Developed BB change strategies aimed at PA change
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Table 2: Format of the standardized lifestyle intervention (SLI) and the barrier-belief counseling 
intervention (BBCI) 

The standardized lifestyle 
intervention (SLI) 

The  barrier-belief counseling 
intervention (BBCI)  

Aim Increase motivation for lifestyle-goals 
and pursue formulated goals according 
to health standards

Decrease BBs to accomplish PA goals to 
pursue self-determined goals

Approach TTM 22,23 BB approach 33

Content Phase specific guidance BB strategies
-develop means
-change goals
-restructure BB
-accept the investments and costs 
demanded by BBs

Communication channel Group condition (n=3 to 8) Individual condition

Interactive presentation Counseling sessions

Duration -2x 45-minute individual sessions 
-5x regular 90-minute group meetings, 
for six months

-12x 45-minute individual sessions, for 
6 months

Intervention protocol Fixed and structured  to TTM Depending on the starting situation and 
changing process of the patient

Counseling technique Directive and uniform Patient-tailored

Goalsetting Fixed imposed PA and diet goals 
according to standards

Self-determined (mini)goals on PA and 
diet 

PA outcome Performing PA Breaking through inactivity 

Intervening on motivation Boosting motivation to accomplish PA 
and diet goals

Installing minimal motivation to 
accomplish PA and diet goals

Specifically used ‘behavioral 
change techniques’63,64

-comparison of behavior
-comparison of outcomes 
-regulation

-barrier identification
-self-belief
-identity reframing
-behavioral experiments  
-regulation

Generally used ‘behavioral 
change techniques’63,64

-behavioral health risk and 
consequences
-social support
-goals and planning
-learning
-self-regulatory strategies,
-feedback and monitoring
-comparison of behavior

Same as in SLI
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METHOD

Study design
A complete description of the RCT of the BB counseling intervention (BBCI) has been described 
elsewhere43, aimed at analysing the effects of the BBCI on changes in PA, as primary outcome. 
The study protocol was approved by the medical ethics review board of the University Medical 
Center Groningen, where the trial protocol can be assessed (NL30895.042.10). The study is 
listed on the ISRCTN registry under study ID ISRCTN61991892.  In brief, the study was an 
18-month RCT in a primary care setting with a control group receiving 6 months SLI, and 
an intervention group receiving 6 months BBCI. After the baseline measurement, prior to 
the intervention, all participants were followed up at 6, 12, and 18 months (Flow diagram 
figure 1). Because sustained behavioral change is defined as lasting for at least 12 months, all 
participants were followed up until 18 months after starting the intervention. 

Interventions
Table 2 describes the contents of both SLI and BBCI. The BBCI consisted of individual 
counseling in 12 consultations, 45 minute each, during six months. Participants could chose to 
stop participating the BBCI and SLI earlier and withdrew from the study. The counseling was 
conducted at the GP practices and performed by 25 specifically trained students of Sports Health 
and Management of the Hanze University Groningen, the Netherlands. Both interventions were 
implemented by the same counselors, to ensure the therapist effect in both interventions was 
presumably the same. 

The BBCI aimed at supporting participants in decreasing their existing BBs to PA in order 
to accomplish and pursue self-determined PA goals. Participants learn to cope with their BBs 
that may inhibit their regular PA. BBs were addressed using four different BB behavior change 
strategies: 1. develop means to reach the PA goal; 2. change PA goals to change goal related 
BBs; 3. restructure/change BBs, and 4. accept the investments and costs demanded by BBs 
(Table 1). The counseling technique was tailored to the participants’ needs for developing an 
individual pattern of PA for the longer term. The BBCI focussed on setting mini-goals to change 
PA behavior, as this is expected to be more effective in long term health goals/outcomes45,46. 
Therefore, PA-standards44 were released in the BBCI. For a complete description of the BBCI we 
refer to the barrier-belief approach in PA counseling that we published previously33. 

The SLI consisted of two 45-minute individual sessions, and regular 90-minute group 
meetings on five occasions for a maximum of six months. Sessions were performed in small 
groups (N=3 to 8). All sessions were conducted at the GP. The objective was to increase 
motivation for specific PA-goals and to pursue PA-standards44. Central to the SLI were the 
defined motivational stages of the TTM, that provided the content and tools for guidance to 
the next stage. During each session the intervention made a 1-phase-progress from the TTM, 
starting from pre-contemplation to action stages47. This intervention was not tailored to the 
participants’ needs at different stages; at the group level all participants were treated as if they 
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were all in the same phase. In contrast to the BBCI, a directive approach was used in the SLI; 
when one’s PA behavior deviated from the existing PA-standards, participants were encouraged 
to establish goals for maintaining PA at least 30 minutes/day44 (Table 2).

Participants, randomization, and blinding
The study population was recruited through general practitioner (GP) practices from primary 
care centers in the north of the Netherlands. In total 13 GP practices participated. Participants 
were partly recruited directly by the GPs. Eligible participants were 18 to 70 years old, self-
determined as ‘inactive’, willing to sign up for a PA intervention and , according to the GP, 
improving PA could reduce their complaints. Eligible participants could have been diagnosed 
with e.g. diabetes type 2, COPD, rheumatism, cancer, but were not confined to only stay at 
home. Excluded were individuals with a diagnosis of acute coronary heart disease, stroke, severe 
hypertension (systolic pressure >180 mmHg or diastolic pressure >120 mmHg), and participants 
diagnosed by the general practitioner with chronic depression or chronic pain were excluded. 
Also, highly active participants were excluded, i.e. when they reported being moderately active, 
>100 min/day. In the same period, patients from the same GPs received a letter inviting them to 
participate in the study. The letters were sent out to 5.000 randomly selected patients from the 
GP practices. 

Eligible participants came in contact with the study after the GP invited them to join the 
study or in response to the invitation letter. After they were informed verbally and in written, 
participants gave written consent. Thereafter a counselor contacted them by phone and 
verbally checked inclusion and exclusion criteria for eligibility of all participants. Then the 
randomization was conducted. Baseline measures were done after randomization, just before 
start of the interventions. The intervention allocation was concealed until after the baseline 
examinations were completed.

A total of 245 enrolled participants were randomly allocated to the BBCI group (N=123) or 
the SLI group (N=122), using a computer-generated random numbers sequence. The allocation 
was concealed until after the baseline data collection, was completed, which took place prior to 
the start of the intervention. Baseline measurements were completed for 204 participants (83% 
of enrolled participants). Participants and counselors were not informed about the results of 
the measures.  

Outcomes
All measurements in both groups were conducted at the GP practices by the counselors. At 
baseline, data on personal characteristics, PA, BBs and QOL were obtained. All participants had 
follow-ups at 6, 12 and 18 months. Four measurements per subject were conducted. 

Primary outcomes in this study were the BBs related to PA. BBs were measured with a newly 
developed 62 item BB survey, based on social cognitive theory35, empirical data and a qualitative 
study (chapter 3). For each item, the participants indicated on a 5-point Likert-scale to what 
extent they agreed that the presented BBs applied on them: “To what extent do you think that 
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the following factors hold you from engaging in PA?” (‘strongly disagree’ (1) – ‘disagree’ (2) – 
‘neutral’ (3) – ‘agree’(4) - ‘strongly agree’ (5)). Items related to the two main factors were grouped: 
negative self-efficacy expectations and negative outcome expectations. BBs were scaled by type 
to compose clusters of inhibiting beliefs, resulting in a classification of 10 different BB scales. 
The defined scales were: physical environmental factors, social factors, prioritizing, investment 
factors, skill factors, missing positive outcomes of the old behavior, negative feelings about the 
new behavior, negative outcomes of the new behavior, identity discrepancy, and disappointing 
results (Table 3). Internal consistency of the BB survey, analysed with Cronbach’s Alpha (α), 
showed on all BB scales an α > .7. Additionally, validity was tested on self-reports on intention, 
perceived pros and behavioral control and leisure time physical activity by a Pearson correlation 
and a multilevel regression analysis. Data provided a validation of all scales (chapter 3). 

Table 3: Description of barrier beliefs

Barrier-beliefs scales Reflecting:

Self-efficacy related

Physical environmental factors The inaccessibility of facilities, or counteracting conditions of the 
surrounding environment in performing PA

Social situations A perceived deficiency in social support, or presence of social 
discouragement in performing PA

Prioritizing The thought or verbalised experience that other behaviors are more 
important than PA in a specific moment and context

Investment factors The costs of engaging in a difficult task, or coping with an aversive PA 
experience 

Skill factors The perceived disabilities to carry out PA-related tasks with pre-
determined results of the PA behavior

Negative outcome expectancy related

Missing the positive outcomes of the old 
behaviour

A loss of the functions of the old behavior that needs to be given up to 
become physically active

Negative feelings about the new behavior Aversive emotions caused by performing PA 

Negative outcomes of the new behavior Negative experiences or results to the person following PA behaviour

Identity discrepancy A contradiction between representations of the self in a context of 
performing PA causing an emotional vulnerability

Disappointing results A non-correspondence between the experienced outcomes of PA with 
the expected outcomes of PA, yielding a deficient reward of effort

PA was measured with the Short Questionnaire to Assess Health-enhancing PA (SQUASH 
questionnaire)48 and with an accelerometer (Actigraph GT3X)49. The SQUASH obtained 
participants’ level of commuting, leisure-time and sports, household, and work-and-school 
activities50. With the accelerometer the PA measurement was obtained over a 7-day period, 
directly after baseline measurements and subsequently at each follow-up (at 6, 12, 18 months). 
This was the same period for each participant in the 18-month period. Accelerometers were placed 
on the right hip. Participants were instructed to wear the accelerometer for seven consecutive 
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days, and to only remove it while sleeping or in water-related activities (e.g. swimming or 
bathing). The Actigraph was set to record PA in a 60s epoch51. A valid day was defined as >10 
hours of wear time. A minimum of four valid days was required to retain in the analysis52. Non-
wear time was defined as 90 consecutive minutes of 0 cpm, allowing up to a 2-minute interval 
of counts between 0-200 cpm within 30 consecutive minutes of 0 cpm53. Intensity of PA was 
determined according to the VM3 cut-off points proposed by Freedson54: light intensity (LPA) 
(0-2689 cpm), moderate intensity (MPA) (2690-6166 cpm), vigorous intensity (VPA) (6167-9642 
cpm) and very vigorous intensity (VVPA) (>9643 cpm). Moderate-to-vigorous intensity PA is a 
commonly used term for PA with an intensity >2690 cpm. Algorithms, using VM3 data, were 
available in the ActiLife software version 6.9.5. 

Quality of life (QOL) was measured with items 29 and 30 of the EORTC QLQ-C30 (version 
3.0,55, the Linear Analog Self-Assessment (LASA overall and LASA physical)56, Cantril’s 
Ladder57.  To compute the total QOL score, all scores were converted to a scale from 1 to 7 and 
then averaged58. Participants continued with their routine care, prescribed or advised by their 
general practitioner or specialist, throughout the study. 

Statistical analysis
The effects of BBCI and SLI were analyzed on BBs, for which we used a multi-level regression 
analysis. Time and group interaction effects were assessed using mixed-model analysis. Group 
differences at each time point (start, 6, 12, 18 months) were assessed by pairwise comparison 
using general linear models with repeated measures. We conducted an all-cases analysis, 
including all participants with a baseline measurement. Additionally, because of the high 
dropout rate, we conducted an imputed intention-to-treat analysis. All missing data from 
baseline and follow-up measurements were imputed with predictive mean matching method59. 
Imputed data are show in the appendix. 

Impact of the BBs on PA and QOL was assessed with multilevel regression analyses, relating 
outcomes on a change on BB scales and the change in PA and QOL, with accelerometer data 
(sedentary behavior, light PA and moderate to vigorous PA), self-reported PA (SQUASH-score), 
and total QOL score. For this analysis, both groups have been merged. 

Gender, age, education, SQUASH score and BMI were included in the analysis as confounders, 
because data showed that these variables affected the dependent variable. A p-value < 0.05 was 
considered statistically significant. We calculated a statistical index of effect size (es) according 
to Cohen criteria60. The cut-off values used were: very small: < .2; small: .2 to .5; moderate: .5 to 
.8; large: > .8.  
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RESULTS

A total of 306 subjects gave written consent and 61 individuals were excluded at the eligibility 
measure of the counselor: 25 did not meet the inclusion criteria and/or presented with exclusion 
criteria, and 36 declined to participate. In total, 245 individuals were randomized to the BBCI 
(123) or the SLI (122). 10 BBCI and 31 SLI withdrew before baseline. 113 BBCI and 91 SLI were 
measured at baseline. After baseline, 16 BBCI and 14 SLI withdrew during intervention. Finally, 
97 participants started in the BBCI and 77 in the SLI. The 18-month follow-up was completed 
by 63 BBCI and 60 SLI participants (40%). The outcomes and estimates of the study population 
are shown in Table 4 and Figure 1.

Outcomes and estimations
The mean age of the study population was 50 (SD 13) years, and 61% were female (Table 4). In 
this group 23% were overweight, defined as BMI >25, and 55% were identified as obese, defined 
as BMI >30. At baseline, 32% of the study population performed PA less than 30 minutes/day; 
7% was sedentary or minimally active. All means and comparisons from baseline to 18 months 
are shown in Table 5 and Figures.

Table 4: Baseline characteristics of participants from the BBCI and SLI

All participants 
N=204* (%) Mean (SD) BBCI N=113* 

(%) SLI N=91* (%)

Gender
Male
Female

79 (39)
121 (59)

43 (39)
67 (61)

36 (40)
54 (60)

Age 50 (12) 50 (12) 51 (12)

Marital status
Married
Not married 
Cohabiting
Other

104 (51)
33 (16)
15 (7)
19 (9)

56 (51)
20 (18)

7 (6)
14 (13)

48 (53)
13 (14)
8 (9)
5 (6)

Educational level
Higher education
Secondary-vocational education
Lower education

43 (22)
89 (44)
53 (26)

20 (18)
44 (40)
33 (30)

11 (12)
45 (50)
19 (21)

Employment 
Yes
No

114 (56)
62 (30)

63 (57)
35 (32)

51 (57)
27 (30)

Presence of overweight or obesity
Fraction with BMI < 25
Fraction with BMI ≥25 - < 30
Fraction with BMI ≥30

36 (18)
47 (23)
112 (55)

22.7 (1.6)
32.5 (5.3)
35.5 (4.3)

15 (23)
29 (26)
63 (57)

9 (23)
25 (27)
49 (54)

Exercise, min/day 
  <30 min
 30-60 min
 >60 min

93 (46)
52 (25)
26 (13)

17.6 (7.2)
42.5 (8.7)
75.8 (15.5)

46 (41)
28 (25)
20 (18)

47 (52)
24 (26)

6 (7)

*) in case of less than n in frequencies, cases were missing. 
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Figure 1. Participant’ s fl ow diagram
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Confounders
Gender, age, BMI, education and total activity score were included in the analysis as confounders. 
The fixed effects of gender, age, BMI, educational level, and total activity score on the dependent 
variables are shown in Table 5.

Barrier beliefs
Baseline scores did not differ significantly between both intervention groups (Figures & 
Table 6). In both intervention groups, BB scales decreased significantly during the 6 month 
intervention and additional 12 months follow up. But in the BBCI group scores decreased more 
over time. Compared to baseline, in the BBCI group a significant decreased in eight out of 
ten BB scales was shown at 6, 12 and 18 months follow-up (p< .01 & p< .05), although effect 
size calculations showed small-to-very small effects. In the SLI group the BB scales decreased 
significantly compared to baseline, mainly at 6 and 12 months (p< .01 & p< .05) with small-to-
very small effect sizes. At the 18 months follow-up, in the SLI, none of the BB scales decreased 
significantly as compared to the findings at baseline. In the BBCI group, in 9 of the BB scales, 
except ‘physical environmental factors’, a main time effect was found (p<.01). In seven out of 
ten BB scales a significant interaction effect between time and group (p<.05) on PA was found. 

Table 5: P-values of the fixed effects of factors included in the analysis as confounders.

Fixed effects (P value)    Confounders

Dependent variable Gender Age BMI Education SQUASH 
score

Physical environmental factors .44 .51 .88 .04* .02*

Social factors .99 .31 .26 .07 .43

Prioritiziing .31 .08 .30 .16 .31

Investment factors .94 .38 .64 .08 <.01*

Skill factors .80 .48 .14 .17 .56

Missing the positive outcomes of the new behavior .10 .02* .65 .03* .13

Negative feelings about the new behavior .98 .49 .15 .29 .03*

Negative outcomes of the new behavior .32 .50 .50 <.01* .63

Identity discrepency .57 .47 .26 .23 .59

Dissapointing results .89 .77 .09 .06 .12

*) significant effect of the factor on the depend variable
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Table 6: All-cases analysis of means and comparisons from baseline to 18 months in the randomized 
controlled trial: differences between interventions groups BBCI and SLI.

BBCI SLI
Fol low-

up
n Mean 

sign
St 

dev
Effect
Size

n Mean St 
dev

Effect
Size

BBCI-
SLI

Time Group Time* 
Group 
inter-
action

Negative feelings 
about the new 
behavior

0 101 2.05 .76 83 1.94 .68 .25 .00 .41 .04
6 88 1.68** .62 .26 65 1.71 ** .61 .18 .90

12 55 1.77** .68 .19 34 1.75* .62 .14 .37
18 53 1.75** .65 .21 44 1.86 .61 .06 .63

Dis appoint ing 
results

0 101 1.95 .74 83 2.03 .78 .54 .00 .25 .03
6 88 1.63** .66 .22 65 1.76** .73 .18 .27

12 55 1.70** .72 .17 34 1.81* .78 .14 .29
18 53 1.67** .65 .20 44 1.95 .74 .05 .08

Priori tizing 0 101 2.26 .77 83 2.19 .81 .50 .00 .79 .02
6 88 1.85** .74 .26 65 1.93** .72 .17 .59

12 55 1.96** .73 .20 34 1.93* .78 .16 .35
18 53 1.86** .74 .26 44 2.03 .77 .10 .39

Identity 
discrepancy

0 101 1.97 .73 83 1.91 .71 .52 .00 .22 .00
6 88 1.63** .67 .24 65 1.68** .62 .17 .54

12 55 1.72** .72 .17 34 1.76 .61 .13 .63
18 53 1.66** .63 .22 44 1.85 .62 .04 .15

Investment factors 0 101 2.32 .68 83 2.24** .75 .35 .00 .84 .00
6 88 1.86** .61 .34 65 1.95** .67 .20 .34

12 55 1.99** .71 .23 34 1.94 .71 .20 .56
18 53 1.91** .65 .30 44 2.15 .67 .06 .21

Missing the 
positive outcomes

0 101 1.83 .77 83 1.84 .76 .72 .00 .19 .11
6 88 1.61** .63 .15 65 1.59** .50 .19 .74

12 55 1.71 .81 .08 34 1.80 .64 .03 .33
18 53 1.75 .72 .05 44 1.88 .67 -.03 .23

Negative outcomes 
of the new 
behavior

0 101 1.87 .73 83 1.80 .68 .74 .02 .09 .01
6 88 1.55** .62 .23 65 1.65* .59 .12 .31

12 55 1.63* .71 .16 34 1.61* .69 .14 .93
18 53 1.59** .67 .20 44 1.77 .70 .02 .26

Physical environ-
mental factors

0 101 1.79 .66 82 1.81 .59 .41 .06 .39 .40
6 88 1.55* .55 .19 65 1.71* .67 .08 .42

12 55 1.65 .64 .12 34 1.71* .65 .08 .72
18 53 1.62 .58 .14 44 1.73 .60 .07 .24

Skill factors 0 99 2.05 .63 81 1.97 .67 .29 .00 .06 .01
6 88 1.93** .76 .09 65 2.09** .80 -.08 .52

12 55 2.04** .79 .01 34 2.12** .89 -.09 .54
18 53 2.06** .83 -.01 44 2.26** .75 -.20 .20

Social factors 0 101 1.85 .74 83 1.81 .67 .86 .00 .84 .57
6 88 1.60** .63 .18 65 1.62** .58 .15 .83

12 55 1.62* .69 .16 34 1.65* .65 .12 .87
18 53 1.64* .66 .15 44 1.72 .64 .07 .58

*) within-group significant difference compared to baseline measurement ≤ .05; **) within-group significant 
difference compared to baseline measurement ≤ .01;  Effect size relative to baseline, according to Cohen’s criteria: 
very small, < .2; small, .2 to .5; moderate .5 to .8; large, > .8. Data are given as estimated margin means derived from 
mixed-model analysis. P-values for group differences at each time point were assessed by pairwise comparison 
using general linear models with repeated measures. P-values for effects between time+group interaction effect were 
assessed using mixed-model analysis.
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Figures 2a-j: Effects of the BBCI and SLI on the outcomes of different types of barrier beliefs at 6,12 
and 18 month follow-ups
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Impact of changing BBs on PA and QOL 
Multilevel regression analyses were conducted on BB scales related outcomes on a change on BB 
scales and the change in PA (SQUASH-score and outcome of the accelerometer: sedentary behavior, 
light PA and moderate to vigorous PA) and QOL score (Table 7). Results show that an increase in 
SQUASH-score was significantly explained by a decrease in 8 out of 10 BB scales (β = -.26 to -.13; 
p< .05; R2 = -.04 to .08). Only a decrease on the BB scale ‘social factors’ explained significantly (p< 
.05) a decrease on sedentary behavior (β = .14; R2 = -.07). A change on light PA was not explained by 
a change in BBs. A decrease in the BB scale ‘physical environmental factors’ explained significantly 
(p< .05) a change on moderate-to-vigorous PA. An increase in QOL was significantly explained (p< 
.05) by a decrease on BBs in 6 out of 10 BBs (β = -.27 to -.08; p< .05; R2 = -.01 to .02). 

In the end-model of a multilevel analyses of clusters of barrier-belief scales, an improvement 
in the SQUASH-score was significantly explained (R2 = .10) by a decrease in  three BB scales: 
‘ identity discrepancy’ (β = .18; p< .05), ‘physical environmental factors’ (β = -.17; p< .05) and 
‘ investment factors’ (β = -.28; p< .01). An improvement of QOL was explained in the end model 
(R2 = .10) by a decrease in  three BB scales: ‘missing the positive outcomes of the new behavior’ (β 
= .23; p< .01), ‘negative feelings about the new behavior’ (β = -.25; p< .01) and ‘ investment factors’ 
(β = -.18; p< .05) (Table 7). 

Table 7: Fixed effects of Δ barrier-belief scales on  a change in physical activity scores and  quality 
of life.

  Depend variables:  Δ 
SQUASH 

score

Δ  
Sedentairy 

behavior

Δ 
Light PA

Δ  
Moderate 

to vigorous 
PA

Δ  
Quality of 

Life

Multilevel regression analysis β R2             β     R2 β  R2 β R2     β R2     

Barrier-belief scales 

Δ Physical environmental factors -.19**  .03  ns  ns ns ns -.10* .10  ns  ns

Δ Social situations -.10* -.04 .14* -.07 ns ns  ns  ns  ns  ns

Δ Prioritizing -.12*  .07  ns  ns ns ns  ns  ns -.10* -.01

Δ Investment factors -.26**  .08  ns  ns ns ns  ns  ns -.21**  .01

Δ Skill factors    ns   ns  ns  ns ns ns  ns  ns -.27**  .02

Δ Missing the positive outcomes of the old behavior -.13*  .02  ns  ns ns ns  ns  ns  ns  ns

Δ Negative feelings about the new behavior -.20**  .03  ns  ns ns ns  ns  ns -.24**  .01

Δ Negative outcomes of the new behavior -.13*  .01  ns  ns ns ns  ns  ns  ns  ns

Δ Identity discrepancy    ns   ns  ns  ns ns ns  ns  ns -.14*  .01

Δ Disappointing results -.13*  .01  ns  ns ns ns  ns  ns -.08*  .01

Clusters of barrier-belief scales

Δ Identity discrepancy
Δ Physical environmental factors
Δ Investment factors

 .18*
-.17*

-.28**

.10

Δ Missing the positive outcomes of the old behavior
Δ Negative feelings about the new behavior
Δ Investment factors

 .23**
-.25**
-.18*

.10

* p < .05, ** p < .01, ns= non-significant effect, Δ=’” a change on..”

THE IMPACT OF BARRIER BELIEFS ON PHYSICAL ACTIVITY AND QUALITY OF LIFE; A PROCESS ANALYSIS

6



108

DISCUSSION

The BBCI is more effective in changing BBs, in the short and long term, than SLI. The effects 
showed a stronger decrease of specific BBs and a related increase of PA and QOL, irrespective of 
the intervention causing the BB changes to occur. These findings enhanced our understanding 
of barriers about PA and suggested that incorporating BBs in counseling might be useful for 
increasing PA and QOL. 

All 10 types of BBs related to PA were reduced by the BBCI in the long term. At baseline, 
participants most frequently expressed BBs to PA on ‘prioritizing’ and ‘investment factors’. 
Additionally, the BBCI was most effective in ‘investment factors’ and ‘prioritizing’ scales. In 
the way we implemented the BBCI, the largest changes were measured in these two types of 
BBs. In addition, it appeared that ‘investment factors’, ‘physical environmental factors’ and 
‘identity discrepancy’ had the most influence on PA (SQUASH-score). ‘Skill factors’, ‘negative 
feelings about the new behavior’ and ‘missing positive outcomes of the old behavior’ had the 
most impact on QOL. Those BB types seems to be important. Thus, to integrate PA activities 
into daily life, adapted to someone’s skills, environment-, and investment opportunities, may 
increase the chance that the PA behavior is sustained when motivation decreases. Additionally, 
a decrease in  BBs on skill factors, negative feelings about the new behavior and missing the 
positive outcomes of the old behavior may increase QOL on the long term. 

The difference in effects on BBs between the BBCI and the SLI was small. Although 7 out 
of 10 BB scales had significant interaction effects on time*group, data did not show significant 
group effects. As described in the introduction, effects of SLI on BBs in the short term were to 
be expected20-24,61,62. Our result showed, however, that adding a BB strategy can further improve 
PA in lifestyle interventions in the long term and possibly prevent relapse. Outcomes from our 
earlier study43 (RCT in 204 ‘inactive’ primary care patients, aged 18-70) already showed that the 
BBCI was more effective in changing PA compared to the SLI (p< .01): Due to the BBCI, on the 
short term, all PA outcomes improved significantly. In the long term, moderate to vigorous PA 
outcomes improved significantly. In this study we showed that a decrease in  BBs has had its 
impact 

To formulate PA goals, people must have at least some motivation to engage in PA. That is, 
people set goals based on their motivation to achieve certain valued outcomes, such as looking 
good, losing weight, or lowering their risk for heart disease. Importantly, in the BB approach, 
the client’s motivation to engage in PA is not boosted to set high goals. Instead, the client’s 
spontaneous intrinsic motivation is explored and only when clients miss knowledge on the 
basic positive effects of PA they are provided with potentially motivating information. In our 
opinion, lasting motivation can develop when it is based on one’s own (positive) experience with 
PA. Thus, in participants with a motivational conflict to goal accomplishment, enabling at least 
some motivation to engage in PA will be essential. Therefore, a requirement for an intervention 
addressing goal related barrier beliefs, and before applying change strategies, is the presence of 
a minimal level of motivation. 
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It appears that both interventions were unable to effectively target BBs on “skill factors” to 
perform PA behavior, consisting of single BBs, such as “I have no perseverance” or “I can’t 
maintain the exercise”. Decreasing BBs on skill factors may demand additional change 
techniques for specific behaviors. Offering behavioral change techniques in counseling to 
handle the perceived disabilities to carry out PA related tasks, as in ‘exposure’ coached by a 
health professional, will help participants more effectively  to overcome BBs on their skills63,64.

The multilevel regression analyses showed that a decrease in specific BB scales was 
significantly related to higher levels of PA and QOL. BBs only explained the self-reported PA 
(SQUASH activity scores) and QOL. Only a limited number of BB scales were related to the 
objectively measured PA outcomes; participants underestimated their PA. It is plausible that 
BBs explain better a self-report of PA level because they are both subjective outcomes. We found 
that the perceived PA level did not corresponded with the objectively performed PA, which is in 
line with a recent study in 320 office-workers65. Possibly, the self-reported PA measure assessed 
satisfaction with the own level of PA. Then, a relation between one’s perceived PA level and 
his/her perceived barriers is likely, for BBs indicate a discrepancy between how active a person 
is and how active he or she wants to be. In future research, we recommend, therefore, to use 
objective PA measurements to better measure the actual effect. 

We expected BBs to arise when people started to become more active, in particular BBs 
such as “missing the positive outcomes of the new behavior” or “negative feelings about the 
new behavior”. On a group level, our data show that this was not the case. An explanation 
could be that only at the start and at the end of the intervention BBs were measured. It is to 
be expected that BB will occur somewhere during the intervention, but will also have passed 
the measurement at 6 months. Yet, in our population, BBs were not created by becoming more 
active, after 6 months. Additional analyses on all follow-up moments corroborated this in a 
subgroup of participants. At each follow-up time point, a negligible number of participants did 
not experience a specific type of BB. 

This study has a number of limitations. First, we must be cautious about the effectiveness 
of this particular concept of inhibiting BBs, for various reasons. A “package strategy” was 
conducted in both interventions. Both interventions included various behavioral change 
techniques, which makes it complex to pinpoint the exact mechanism of the interventions. 
Such issues may be systematically explored in modeling experiments where elements of an 
intervention are manipulated. Second, the deficit of data at the 12-month follow-up might have 
given a distortion of the trend. However, results of analyses with the imputation of missing 
values showed that we might conclude that missing data did not have a significant effect on the 
outcomes (Table Appendix). Third, a substantial group of participants in both interventions 
turned out to be fairly active at the start of the intervention. A reason may be that not an 
objective PA measurement was not used as cut-off point for eligibility-screening. Additionally, 
patients recruited by the general practitioner. Previous research has shown that unmotivated 
people are referred less often by GPs67. People who are motivated to PA and may have started 
PA before baseline. The same could have applied to people who volunteered to join the study. 
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Finally, gender, age, BMI, educational level, and total activity scores were included in the 
analysis as confounders. These factors may have had their influence on the outcomes. The next 
step would be to investigate further important BBs to PA in different populations. 

In conclusion, this study adopted a social cognitive perspective to improve our understanding 
of barriers associated with PA maintenance. Inactive patients in primary care carry numerous 
BBs to PA participation, and change strategies, such as a BBCI, may be useful in primary care 
interventions to target this population. The BBCI was more effective in decreasing BBs compared 
to the SLI in the long term. Although we have to be careful in generalizing trial findings to 
the general population, lowering specific types of BBs, appear to contribute to increased PA 
behavior and improved QOL in the long term. Therefore, BB change strategies could be useful 
in, or added to PA counseling, for those experiencing or expressing BBs. For individuals with 
a motivational conflict, intervening on motivation will be essential. The efficacy of various 
elements of the BBCI on behavior requires further exploration to maximize impact and to 
refine strategies.    
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Table Appendix: Intention-to-treat analysis of means and comparisons from baseline to 18 months 
in the randomized controlled trial: differences between imputed data of intervention groups BBCI 
and SLI.

BBCI SLI

Fol low-
up n Mean

sign SD E.S n Mean
sign SD E.S

Negative feelings about 
the new behavior

0 110 2.06■ .76 90 1.94 .69
6 110 1.73* .63 .23 90 1.72* .63 .16

12 110 1.79* .69 .18 90 1.72* .64 .16
18 110 1.77* .64 .20 90 1.8 .63 .11

Disappointing results

0 110 1.97 .75 90 2.05■ .78
6 110 1.67* .70 .20 90 1.82* .79 .14

12 110 2.00 .85 -.02 90 2.11 .90 -.04
18 110 1.70* .74 .18 90 1.85 .80 .13

Prioritizing

0 105 2.27 .77 85 2.19 .81
6 105 1.89* .75 .24 85 1.94 .74 .16

12 105 1.91* .76 .23 85 1.83* .76 .22
18 105 1.93* .77 .22 85 2.01 .79 .11

Identity discrepancy

0 110 1.97■ .73 90 1.91■ .72
6 110 1.65* .68 .22 90 1.69* .63 .16

12 110 1.73* .70 .17 90 1.75 .65 .12
18 110 1.74* .65 .16 90 1.83 .62 .06

Investment factors

0 110 2.31 .68 90 2.23 .75
6 110 1.89* .62 .31 90 1.98* .69 .17

12 110 2.04* .72 .19 90 2.03* .73 .13
18 110 1.98* .68 .24 90 2.07 .70 .11

Missing the positive 
outcomes

0 105 1.83 .77 85 1.87■ .76
6 105 1.61* .62 .16 85 1.61* .53 .19

12 105 1.73 .76 .07 85 1.78 .68 .06
18 105 1.79 .73 .03 85 1.88 .68 -.01

Negative outcomes of 
the new behavior

0 105 1.87■ .73 85 1.82■ .68
6 105 1.56* .62 .22 85 1.63* .61 .15

12 105 1.64* .72 .16 85 1.65* .72 .12
18 105 1.64* .70 .16 85 1.73 .72 .06

Physical environmental 
factors

0 105 1.65 .66 85 1.70 .59
6 105 1.44* .54 .17 85 1.53* .65 .14

12 105 1.53 .64 .09 85 1.56* .66 .11
18 105 1.51* .59 .11 85 1.59 .59 .09

Skill factors

0 110 2.04■ .64 90 1.97■ .68
6 110 1.96* .80 .06 90 2.06* .85 -.06

12 110 2.11* .88 -.05 90 2.08* .93 -.07
18 110 1.98* .89 .04 90 2.08* .86 -.07

Social situations

0 105 1.86 .73 85 1.82 .67
6 105 1.60* .62 .19 85 1.61* .59 .16

12 105 1.63* .67 .16 85 1.64* .66 .13
18 105 1.68* .67 .13 85 1.72 .66 .07

* within-group significant difference with baseline ≤ .01; ▲significant difference with SLI at same follow-up moment 
≤ .05; ■ significant difference with control group at same follow-up moment ≤ .05. Effect size relative to baseline, 
according to Cohen’s criteria (Cohen, 1988): very small, < .2; small, .2 to .5; moderate .5 to .8; large, > .8.
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