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ABSTRACT
Objectives Childhood obesity is increasingly prevalent 
in the developing world including Turkey. This study 
examined constructs of the integrated behavioural 
model associated with physical activity in a sample of 
schoolchildren in Ankara, Turkey using structural equation 
modelling.
Design Cross- sectional survey by probability sampling.
Setting Fifteen schools of different socioeconomic strata 
in Ankara, Turkey with grade 4 students.
Participants 2066 (969 girls and 1097 boys) grade 
4 schoolchildren and their parents selected using a 
probability- based sampling frame.
Primary outcome measures Three primary outcomes 
were used: moderate- to- vigorous physical activity, team 
sport participation, sedentary behaviour.
Results Data were collected from 2066 fourth- grade 
children from schools of three socioeconomic strata. 
Missing data were imputed using multiple imputation. To 
examine the integrated behavioural model, a structural 
equation model containing latent constructs for physical 
activity outcome expectancies, self- efficacy, home 
environment and social norms were fitted with the three 
outcomes above. Adequate model fit was achieved in the 
structural equation model (χ2=1821.97, df=872, p<0.001, 
Comparative Fit Index=0.91, Tucker Lewis Index=0.91, root 
mean square error of approximation=0.02, standardised 
root mean square residual=0.04). All scale items were 
significantly associated with their respective latent 
constructs (all p<0.001). Several significant pathways 
between latent constructs and outcomes of interest were 
observed (p<0.05). Self- efficacy was positively associated 
with moderate- to- vigorous physical activity (p<0.001) 
and team sport participation (p<0.001) and negatively 
associated with sedentary behaviour (p<0.001). Negative 
outcome expectancies were negatively associated with 
moderate- to- vigorous physical activity (p<0.01) and 
sedentary behaviour (p<0.01) while positive outcome 
expectancies were positively associated with team sport 
behaviour (p<0.001) and negatively associated with 
sedentary behaviour (p<0.05). Home support was positively 
associated with moderate- to- vigorous physical activity 
(p<0.01) and team sport participation (p<0.05). Finally, 
physical activity social norms were negatively associated 
with sedentary behaviour only (p<0.05).

Conclusions This study supported the extension to 
Turkish children of the integrated behavioural model in 
relation to physical activity behaviours. Results illustrate 
multiple targets for interventions to increase physical 
activity.

INTRODUCTION
The developing world, including Turkey, faces 
a growing childhood obesity problem. Between 
1990–1995 and 2011–2015, the prevalence 
of obesity among Turkish children increased 
from 0.7% to 7.1%.1 In the capital, Ankara, the 
combined prevalence of overweight and obesity 
is 35.8% among 10 year olds.2

Rising childhood obesity is linked to increased 
energy intake and decreased physical activity 
(PA) which can increase adiposity.3 Risk factors 
for overweight and obesity in Turkish chil-
dren include medium or high socioeconomic 
status (SES), mother’s education and parental 
overweight or obesity.4 Childhood obesity is 
associated with adulthood obesity,5 with life-
long implications. Studies of Turkish children 
found links between obesity and other health 

Strengths and limitations of this study

 ► The study used a theory- driven approach to add 
to limited research on physical activity in Turkish 
children.

 ► Data were collected from 2066 schoolchildren and 
their parents in Ankara, Turkey using a probability- 
based sampling method.

 ► Structural equation modelling allowed for the si-
multaneous examination of the complex relation-
ships among multiple behavioural exposures and 
outcomes.

 ► The study was cross- sectional and relied on self- 
reports, which might have introduced some bias.

 ► Generalisation of study findings to children of differ-
ent ages and outside Ankara should be cautioned.
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outcomes, including cardiovascular health6 and attention 
deficit hyperactivity disorder,7 indicating a potential impact 
on education.

Among Turkish adolescents, over 80% do not achieve 
the recommended 60 min of PA/day.8 Lack of PA has 
been associated with childhood obesity in many popula-
tions, including Turkey.9 Studies including Turkish popu-
lations have found diverse factors related to PA, including 
outdoor school environments,10 participation in sports,11 
self- efficacy and perceived peer behaviours.12 Individual, 
social and environmental factors all potentially influence 
childhood PA.

Because of PA’s protective role against obesity, 
researchers have developed health behaviour models 
to help explain PA- related outcomes in children.13 The 
integrated behavioural model (IBM) theorises specific 
causal components affect health behaviours such as PA.14 
Combining elements of several health behaviour theo-
ries, the IBM posits health behaviour results from many 
constructs including beliefs, attitudes, norms, self- efficacy 
and environmental factors and these constructs act in 
concert when a person engages (or intends to engage) 
in a particular behaviour.15 The IBM has been applied to 
PA primarily in developed countries; in a study of school- 
aged children, it was a strong theoretical framework for 
predicting PA.16

There is less research using the IBM to examine 
multiple dimensions of PA and psychosocial correlates 
in low/middle- income countries. Given the complexity 
of PA and obesity, an integrated approach is important 
to advancing programme design. Many studies apply 
the IBM but use multiple discrete regression models to 
model PA as an outcome in relation to predictors.15 16 
Addressing this gap, the current research used a struc-
tural equation model (SEM) to test a multipronged, 
comprehensive model of health behaviour including 
multiple effects, predictors, latent variables, mediators 
and outcomes. SEMs do require strong assumptions 
around controlling for confounders for every set of vari-
ables in the SEM and so the causal implications of any 
SEM should be interpreted cautiously.17 However, SEMs 
also allow for better modelling of the complicated rela-
tionships observed in health behaviour research and 
in particular for testing theory- driven models such as 
those generated by theories of behavioural change.18 
Using this methodology, we can assess the value of key 
constructs in the IBM in relation to different dimen-
sions of PA in a single model.19

This study draws from a population- based, obesity- 
related survey conducted among schoolchildren in 
Ankara, Turkey. The objective of the study was to test 
an IBM- adapted model in association with PA among 
Turkish children using SEM. This population has been 
understudied and is of interest due to increasing child-
hood obesity.20 We hypothesised that PA self- efficacy, 
outcomes expectancies and norms would show different 
associations with PA, team sports participation and 
sedentary behaviour.

METHODS
Participants and procedures
Grade 4 schoolchildren (ages 9–11 years) in Ankara, 
Turkey completed a survey and physical assessment. Partic-
ipants were sampled using a stratified random sample 
design. To recruit a representative sample of partici-
pants, a sampling frame of schools in Ankara was defined. 
Schools were stratified into low, medium and high SES 
strata based on county- level socioeconomic indicators 
such as income, housing and education measures. Fifteen 
schools were selected from each stratum. The high SES 
stratum consisted exclusively of private schools, public 
schools in Cankaya and Yenimahalle counties formed the 
middle SES stratum, and the lower SES stratum was made 
up of schools in Altindağ, Mamak and Sincan counties. 
The probability proportional to size procedure was used 
for selecting schools. Survey weights were the product 
of inverse selection probabilities of schools, classes and 
students. Three high SES stratum schools with low partici-
pation rates were excluded. Sample weights were recalcu-
lated after dropping these schools. Detailed study design 
has been reported elsewhere.2 21

Parental consent and student assent were obtained. 
Field teams of trained researchers working with school 
administrators distributed surveys over a 3- week period 
in 2015. Each school sent study materials to parents of 
selected children. Survey weights were calculated from 
the final sample, excluding three schools due to low 
participation. Of the 4022 surveys distributed to fami-
lies at included schools, the overall response rate for 
complete parent–child dyads was 51%, resulting in a final 
sample size of 2066.

Patient and public involvement
There was no patient or public involvement in the 
conduct of the study.

Measures
Demographic measures
Demographic measures believed to have an impact of 
PA and sedentary behaviours included child’s gender, 
parental obesity status, mother’s education level and the 
school SES. Children self- reported gender, a binary vari-
able for male and female. Parental obesity, collected in 
the parent survey, had four categories: neither parent 
overweight or obese, mother overweight or obese, father 
overweight or obese and both parents overweight and 
obese. The mother’s education level—collected in the 
parent survey–had three categories: primary, secondary 
and tertiary. School SES was split into low, medium and 
high.

Self-efficacy for PA
Self- efficacy toward PA was assessed with an established 
9- item scale with response options: (1) Not at all hard, 
(2) Somewhat hard and (3) Very hard.22 Items included 
‘Being active physically even when I am tired’ and ‘Being 
physically active instead of watching television (TV).’ 
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Responses were summed and the score was reverse coded 
so a higher score represented increased self- efficacy. Total 
scores could range from 9 to 27. Cronbach’s alpha was 
0.84 for internal consistency in boys and 0.82 in girls.23

PA outcome expectancies
A previously validated 17- item outcome expectancies 
scale was used.22 This scale included a positive subscale 
(eight items) and a negative subscale (nine items). Partic-
ipants responded to prompts including ‘Doing physical 
activity would make me feel stronger’ and ‘Doing physical 
activity would ruin my hair.’ Response options were (1) 
True for me, (2) Partially true for me, and (3) Not true for 
me. Items were reverse coded and summed to obtain an 
overall score; a higher score represented higher outcome 
expectancies. Cronbach’s alpha for internal consistency 
was 0.77 for the negative subscale and 0.72 for the positive 
subscale in boys, and 0.73 and 0.75 in girls, respectively.23

Home support
To assess home support for PA, a five- item three- point 
scale was included.24 Scale items included ‘It is safe to play 
outside close to my house’ and ‘My family is usually phys-
ically active.’ Response options were: (1) Almost never, 
(2) Sometimes and (3) Almost all the time. Responses 
were summed resulting in overall scale scores from 5 to 
15. Cronbach’s alpha for internal consistency was 0.69 for 
boys and 0.65 for girls.

Social norms
PA Social norms were assessed using a three- item, five- 
point Likert scale. This scale was developed for the 
study based on constructs from the IBM as illustrated by 
Montano and Kasprzyk.25(p6) The three items were ‘My 
friends think that exercising and being physically active 
is important,’ ‘When the issue is exercising, I want to be 
like my friends’ and ‘Most of my friends exercise every 
day.’ Scale scores were calculated by summing all items. 
Cronbach’s alpha for internal consistency was 0.71 and 
0.67 for boys and girls, respectively.

Physical activity
Three continuous measures of PA were used as outcomes. 
Participants were asked how many days per week they 
engaged in the following behaviours: (1): moderate- to- 
vigorous PA (MVPA) for at least 60 min, (2) participation 
in team sports and (3) sedentary behaviours (ie, screen 
time) for more than 2 hours. For participants, MVPA 
was defined as self- reported PA for 60 min or longer. 
Responses for each ranged from 0 to 7.

Statistical analysis
Continuous variables were inspected visually for normality 
(tests for normality were not used due to the large sample 
size). We examined bivariate associations among variables 
of interest including self- efficacy, outcome expectancies, 
home support and social norms using χ2 tests and Mann- 
Whitney U tests. Then, we fitted an SEM containing 
variables of interest to test whether these scales were 

associated with MVPA, team sports participation and 
sedentary behaviour in a population- based sample of chil-
dren in Ankara, Turkey. Maximum likelihood estimation 
with robust standard errors and a Scatorra- Bentler scaled 
(SB) test statistic was used. The  lavaan. survey package was 
used in R to weight the SEM results appropriately using 
survey weights.26 A priori acceptable model fit statis-
tics were established as having a Comparative Fit Index 
(CFI) >0.90, Tucker Lewis index (TLI) >0.90, root mean 
square error of approximation (RMSEA) <0.08 and stan-
dardised root mean square residual (SRMR) <0.08.

Missing data were addressed in R (V.3.4.3)27 using the 
mice (V.2.46.0)28 and miceadds (V.2.10- 14)29packages for 
multiple imputation while accounting for survey weights. 
Twenty imputations with a maximum of 50 iterations were 
created. Model variables as well as other demographic and 
socioeconomic variables not used in later analyses were 
included for multiple imputation. These socioeconomic 
variables included parental obesity status, student gender, 
school socioeconomic stratum and the mother’s educa-
tion level. These variables were potential confounders in 
the relationship between the exposures and outcomes 
of interest. Imputations were then pooled and used in 
a sample probability- weighted(3) SEM for the variables 
of interest using the lavaan (0.5–23.1097)30 and  lavaan. 
survey (1.1.3.1)26 packages. Modification indices were 
examined and covariances were added to the final model 
for any scale items with modification indices greater than 
30.

RESULTS
Sample characteristics
Table 1 provides sample characteristics based on the non- 
imputed data. Visual inspections of histograms revealed 
non- normal distributions of continuous variables so 
medians and IQRs are reported. The median age was 10 
(SD=0.4 years). The sample was 46.9% boys and 53.1% 
girls. For a typical week, children reported a median 
4 days of PA (IQR: 2–7), 3 days of team sports participa-
tion (IQR: 1–6) and 2 days of sedentariness (IQR: 1–3). 
Significant differences in all three PA- related measures 
were observed between boys and girls with boys being 
more likely to be physically active, engage in team sports 
and have sedentary behaviours.

Self- efficacy scores ranged from 9 to 24 with a median 
score of 16 (IQR: 14–18). The negative outcome expec-
tancies subscale ranged from 1 to 19 with a median of 7 
(IQR: 4–10). In contrast, positive outcome expectancies 
ranged from 8 to 24 with a median of 19 (IQR: 16–20)). 
Social norms scores median score was 10 (IQR: 8–12), 
ranging from 3 to 15. The home environment scale scores 
ranged from 5 to 15 with a mean of 12 (IQR: 10–13)). No 
statistically significant differences were observed between 
boys and girls in these scores except on negative outcome 
expectences where boys had higher scores.

Of 2066 total cases, 1433 cases were complete (69.4%). 
The most commonly missing variable was parental obesity 
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status (16.9%). Missing data were imputed (see the 
Methods section). Pooled results from multiple imputa-
tion are presented for all subsequent analyses.

Structural equation model
The final model with standardised coefficients is in 
figure 1; full model unstandardised coefficients, SE 

Table 1 Sample descriptive statistics and missing data for model variables of interest

Variable

Total Boys Girls

N
Median (IQR)
% of sample N

Median (IQR) or 
column % N

Median (IQR) or 
column % P value

Age (years) 2066 10.0 (9.8–10.3) 968 10.1 (9.8–10.3) 1098 10.0 (9.8–10.3) 0.220

  Missing 0 0.0% 0 0

Mother’s education 
level

0.412

  Primary 775 37.5% 347 37.5% 428 40.4%

  Secondary 768 37.2% 366 39.5% 402 37.9%

  Tertiary 443 21.5% 213 23.0% 230 21.7%

  Missing 80 3.9%

SES (school level) 0.486

  Low 1100 53.2% 503 51.9% 597 54.4%

  Medium 715 34.6% 348 35.9% 368 33.5%

  High 251 12.1% 118 12.2% 133 12.1%

  Missing 0 0.0%

Parental overweight/
obese

  Neither parent 1171 56.7% 528 67.0% 643 69.4% 0.697

  Mother 199 96% 94 11.9% 105 11.3%

  Father 271 13.1% 129 16.4% 142 15.3%

  Both 73 3.5% 37 4.7% 36 3.9%

  Missing 353 17.1%

Self- efficacy 1986 16 (14, 18) 926 16 (14, 18) 1060 16 (14, 18) 0.339

  Missing 80 3.9% 42 4.4% 38 3.5%

Negative outcome 
expectancies

1907 7 (4, 10) 881 8 (5, 11.8) 1014 6 (4, 9.4) <0.001

  Missing 171 8.3% 87 9.0% 83 7.6%

Positive outcome 
expectancies

1955 19 (16, 20) 916 19 (16, 20) 1039 19 (16, 20) 0.140

  Missing 111 5.4% 52 5.4% 59 5.4%

Home support 2023 12 (10, 13) 950 11 (10, 13) 1073 12 (10, 13) 0.434

  Missing 43 2.1% 19 1.9% 24 2.2%

Social norms 2055 10 (8, 12) 962 10 (8, 12) 1093 10 (8, 12) 0.352

  Missing 11 0.4% 6 0.6% 5 0.4%

Days of physical 
activity

2012 4 (2, 7) 941 4 (2, 7) 1071 3 (2, 6) <0.001

  Missing 54 2.6% 27 2.8% 27 2.4%

Days of team sports 2025 3 (1, 6) 941 4 (2, 7) 1084 2 (1, 5) <0.001

  Missing 41 2.0% 27 2.8% 14 1.3%

Days of sedentary 
behaviour

2032 2 (1, 3) 943 2 (1, 4) 1089 2 (1, 3) 0.012

  Missing 34 1.7% 25 2.6% 9 0.8%

Results are based on non- imputed, unweighted data; results from imputed and weighted data were similar (not shown). χ2 tests were used for 
categorical variables and Mann- Whitney’s U tests were used for continuous variables.
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estimates and p values are available as online supple-
mental file 1. The model included constructs of interest 
and parental obesity status, gender, school SES and 
mother’s education level. All scale items were statis-
tically significantly associated with their respective 
latent constructs. The model was adjusted for survey 
weights. Because of the large sample size, significant χ2 
tests were obtained for both the maximum likelihood 
(ml) and SB χ2 test statistics: χml

2=2568.24, dfml=872, p 
valueml<0.001 and χSB

2=1821.97, dfSB=872, p valueSB<0.001; 
however, other model fit statistics indicated good model 

fit: CFI=0.91, TLI=0.91, RMSEA=0.02 and SRMR=0.04. In 
the model, modest R- squared values were observed for 
outcome variables (R2

MVPA=0.133, R2
Team sports=0.157, R2

Seden-

tary behaviour=0.110).
In the final model, several significant associations were 

observed between latent constructs and outcomes. Self- 
efficacy and home support were positively associated with 
MVPA (standardised β=0.25, unstandardised B=2.62, 
SE=0.45, p<0.001 and β=0.11, B=1.03, SE=0.37, p<0.01, 
respectively) while the construct of negative outcome 
expectancies was inversely related to MVPA (β=−0.08, 

Figure 1 All unstandardised coefficients for the SEM with SEs, z- scores and CIs. PA, physical activity; SEM, structural 
equation model; SES, socioeconomic status; TV, television.

https://dx.doi.org/10.1136/bmjopen-2020-046317
https://dx.doi.org/10.1136/bmjopen-2020-046317
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B=−0.88, SE=0.32, p<0.01). Self- efficacy (β=0.21, B=2.37, 
SE=0.47, p<0.001), positive outcome expectancies (β=0.12, 
B=1.68, SE=0.48, p<0.001) and home support (β=0.20, 
B=2.08, SE=0.43, p<0.001) were directly associated with 
team sport participation. Negative outcome expectan-
cies were positively associated with sedentary behaviour 
(β=0.08, B=0.88, SE=0.29, p<0.01) while self- efficacy 
(β=−0.32, B=−3.14, SE=0.44, p<0.001), positive outcome 
expectancies (β=−0.73, B=−0.89, SE=0.44, p<0.05) and 
social norms (β=−0.07, B=−0.15, SE=0.06, p<0.05) were 
inversely associated with sedentary behaviour.

DISCUSSION
To our knowledge, this was the first study to examine 
self- efficacy, outcome expectancies, home environment 
and social norms in relation to PA- related behaviour in 
Turkish children. We found good fit in our model, with 
evidence of different relationships between behavioural 
exposures and PA- related outcomes. This paper illustrates 
how SEM allows researchers to test complicated models 
of health- related behaviours with multiple constructs and 
outcomes in a single model.

PA is important throughout a person’s life course given 
its association with reduced morbidity and mortality as 
well as improved functioning and quality of life. Studies 
have identified lifelong trajectories of PA that begin in 
childhood and continue into adulthood.31 For instance, 
a Slovakian study found that children who engage in PA 
classes and sports education are more likely to have a 
positive attitude toward PA as adults.32 PA participation 
during childhood has been found to influence a variety 
of social and health outcomes in adulthood such as adult 
income,33 sleep quality34 and mental health.35 However, 
despite strong evidence showing the benefit of PA, many 
children around the world, including those in Turkey, do 
not meet the recommended levels of PA.36 Improving and 
sustaining daily PA are challenges in a rapidly developing 
world.

Of the constructs included in the SEM, only self- efficacy 
was statistically significantly associated with all three 
measures of PA, indicating the potential of self- efficacy 
interventions to increase PA and decrease sedentary 
behaviours. Other studies have identified the importance 
of self- efficacy in regards to PA among young adults and 
in school- based settings.37 Health promotion programmes 
could emphasise self- efficacy which given the connection 
between PA and adiposity38 could help reduce childhood 
overweight and obesity.

Both positive and negative outcome expectancies were 
associated with two measures of PA in our study, in contrast 
to some previous studies.39 The negative outcome expec-
tancies subscale was associated with sedentary behaviour 
and inversely associated with MVPA, but not associated 
with team sport participation. Potentially, children worry 
less about negative outcomes when participating in PA 
with a group. This could present an opportunity for 
interventions to increase PA among children with highly 

negative outcome expectancies through group- based PA. 
In contrast, the positive outcome expectancies subscale 
was associated with increased team sport participation 
and decreased sedentary behaviour but not MVPA. Indi-
viduals with high positive outcome expectancies may be 
willing to exercise regardless of the team context.

Home support was associated with MVPA and team 
sport participation, indicating the importance of home 
environment and familial support in driving PA. Inter-
estingly, home support was not associated with sedentary 
behaviour. Social norms, however, was associated with 
sedentary behaviour, but not either of the PA measures. 
This could indicate the social norms established by a 
child’s friends at this age are less important than familial 
support for PA. Interventions to increase familial, espe-
cially parental, support for PA could be effective, while 
targeting peer networks could have a beneficial effect on 
reducing sedentary behaviour.

This paper fitted an SEM including multiple IBM 
constructs in a unified model. Overall, the SEM appeared 
to be a good fit for the outcomes of interest, indicating 
the IBM may be a useful framework for conceptual-
ising psychosocial predictors of PA. Studies in different 
populations have also identified and used the IBM in PA 
models,16 and this study generalises the approach and 
those findings to Turkish children. Interventions can be 
designed based on the IBM to increase PA.40 Since all these 
constructs were significantly associated with measures 
of PA, this reinforces the idea that these constructs do 
not exist in isolation; they exist on both intrapersonal 
and social levels. These constructs affect PA in school-
children independently, highlighting the complexity of 
PA as a behaviour, but also presenting several interven-
tion strategies. Interventions designed to affect multiple 
constructs may provide more benefit than interventions 
with a single focus. A systematic review found interven-
tions targeting multiple factors to promote PA can be 
more effective.41Interventions incorporating multiple 
psychosocial and behavioural targets to increasing PA 
should be a key strategy to prevent overweight and obesity 
and improve health among Turkish children. Increas-
ingly, it is recognised that a systems approach is needed 
to promoting PA that links policy, environmental and 
behavioural strategies.42

Limitations of the study include the fact that we only 
sampled fourth grade schoolchildren from one region, 
thus potentially limiting generalisability of findings to 
children of other ages or regions. However, the study used 
a probability based, weighted sample, which is a strength. 
Parental obesity status was self reported via survey instru-
ment and therefore may be subject to biases such as social 
desirability bias. The study also used relatively simple 
measures of PA that were self- reported by children. Chil-
dren may incorrectly remember PA behaviours. Future 
studies could use more sophisticated measures of PA such 
as direct observation or device- based monitoring.33 As 
the paper was based on secondary analyses of previously 
collected data, not all of the IBM measures, including 
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behavioural intentionality, were available. Finally, as 
the study was cross- sectional, temporality could not be 
assessed to infer causality. This is of particular note in the 
context of SEM where the direction of the associations 
between variables cannot be assessed at a single time 
point. There is the possibility of outcomes affecting the 
exposure. Future research is warranted to examine these 
variables longitudinally.

CONCLUSIONS
This study used SEM to create a model of three measures 
of PA and IBM constructs in a population of Turkish 
schoolchildren. Several significant relationships between 
these constructs of interest were found, supporting 
the usefulness of the IBM for understanding PA in this 
population. Several psychosocial targets including self- 
efficacy, outcome expectancies, family support and 
social norms were identified for potential health promo-
tion programmes. PA programmes should account for 
the holistic nature of PA with multipronged targets to 
increase PA, reduce obesity and improve health among 
children in Turkey.
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