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Summary: Aim: The aim of this study was to determine the prevalence and associated factors of obesity and
being overweight in 3-5 year-old children attending public kindergarten and develop healthy lifestyle behaviour by applying supportive healthy lifestyle approaches to families with overweight or obese children.
Method: The study was composed of two parts: cross-sectional and interventional. The population for the
cross-sectional part was 191 children aged between 3-5 and registered to kindergarten, along with and their
families. The intervention group accounts for 23 mothers of overweight or obese children diagnosed in the
cross-sectional part. Interventions contain counselling interviews, brochures, and letter deliveries showing
the weights of their children. Data before and after the intervention were compared. Results: The prevalence
of being overweight or obese was 27.2%. It was found out that being overweight or obese was associated
with the children’s sex (p=0.034), the mothers’ educational status (p=0.043) as well as the children’s breakfast habits (p=0.009). Following the intervention, positive results were acquired relating to the children’s
weight outcomes, their daily average TV, DVD watching duration, and parental behaviour regarding nutrition (p<0.05). Conclusion: It was shown that family-based approaches aiming at the development of healthy
lifestyle behaviour in children are effective in preventing and treating obesity.
Key words: being overweight, obesity, preschool period, family-centered intervention

Introduction
Childhood obesity with a progressively increasing
frequency in recent years is one of the most important
reasons of chronic childhood disease in both developed
and developing countries (1). Obesity is seen in every
age group and mostly observed in the first years of life,
between 5-6 years of age and puberty period due to
rapid fat storage. It is known that obesity commencing
before the age of 5 and after 15 has more hazardous
effects up to adulthood (2). It is not possible to clarify
the increase in childhood obesity seen worldwide with
only alterations in the genetic structure. Therefore, it is
approved that the role of environmental factors are of
major priority in the formation of obesity (3).

Childhood obesity poses an important risk for
adulthood obesity, on the other hand, it is also risky for
many severe chronic diseases leading to early deaths
and long term morbidity (1). Obesity in children also
induces a substantial decrease in the quality of life,
social exclusion, loss of self confidence, reduction in
school success, avoidance of peer relations, and even
depression and anxiety (4,5). Also, early childhood is
particularly important in terms of positive life behaviour acquisition that will continue in the future. Therefore, protection from obesity should proceed from the
perinatal period through the entire life span (6).
Families and especially mothers play a very important role in being an exemplar for their children in
the pre-school period. Owing to cultural features in
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our country, mothers are primarily responsible for the
care of pre-school children. Accordingly, family support should be provided for the adoption of healthy
lifestyles and effective attempts aiming at the prevention of obesity (7). While there are studies in many
countries that indicate the effect of family-centered attempts intending for the acquisition of healthy lifestyle
behaviour in pre-school children, there are no studies
regarding the issue in question in Turkey (8–13).
The aim of this study is to determine the prevalence and associated factors of obesity and being overweight in 3-5 year-old children attending public kindergarten in 2014-2015 education period in Balçova,
Izmir and develop healthy lifestyle behaviour by applying supportive healthy lifestyle approaches to the
families of overweight or obese children and evaluate
results of the approaches in question.

Methods
Subjects and setting
The study was composed of two parts. The first
part was a cross-sectional study and the second was interventional. A total of 191 children aged 3-5 and registered to a public kindergarden in Balçova during the
education term of 2014-2015, along with their families accounted for the population of the cross-sectional
study. It was aimed to reach the whole population.
The interventional group was composed of 52
mothers of children aged between 3-5 who were either
overweight or diagnosed as obese as a result of the crosssectional research. No control group was involved in the
study, the data before and after the intervention were
compared in the same group. In overweight or obese
children, one-sided decrease in BMI was predicted to
be at medium-level and by taking effect-size as 0.50, it
was estimated that at least 50 mothers with 80% power
should be involved in the interventional group (14).
Ethics committee approval was obtained on the
date of 24.07.2014 and 2014/25-15 numbered decision of Dokuz Eylul University Non-Invasive Clinical
Research Ethics Committee.
Data collection
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Cross-sectional part
Weight and height measurements of 191 children in
kindergarden were carried out by a researcher in October and overweight and obese children were determined. In addition, data collection forms and informed consent forms were sent to the families prior
to the intervention, and at first; mother, or father in
the absence of mother, or in the absence of parents; the
person responsible for the care of the child was asked
to fill in the forms. Families who did not return the
forms were called and the forms were sent again. In
conclusion, data collection forms of 146 children were
returned and the attainment rate was 76.4%.
Interventional part
The mothers of all overweight and obese children
were called and they were informed about the interventional part of the research. As a consequence, 23
out of 52 mothers of overweight or obese children accepted to take part in the research. Every mother was
interviewed 4 times in 6 months between November
2014 and April 2015. Throughout the interventions; 5
mothers withdrew from it willingly, hence the research
was completed with 18 mothers (34.6%). Post-intervention data collection forms were also filled in by the
mothers who took part in the last interviews in April.
Weight and height measurements of all children were
taken by the same researcher in the last week of April.
The flow chart of the research is shown in Figure 1.

Variables of the study
Cross-sectional part
The dependent variable was the condition of a
child being overweight or obese. Independent variables were age and sex of children, a chronic disease
or condition of the child, mother’s age, mother’s BMI,
parents’ marital status, mother’s working condition,
educational level of parents, father’s occupation, income perception, presence of an individual room for
the child, having a personal computer/tablet pc, children’s TV, DVD, and computer usage duration, nutri-
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Figure 1. The flow chart of the research

tional behaviours of children, parents’ behaviours related to; physical activity, screened devices, and nutrition.

Children’s BMI percentile value, BMI z score and BMI of
mothers

Interventional part

Weight and height measurements were obtained
using standardised techniques before and after intervention. BMI percentile values and BMI z scores of
weight and height measurements of children were
calculated by using WHO Antro Version 3.2.2 programme; overweight and obese children were identified (15). While research findings were being presented, evaluations were carried out according to the BMI
percentiles being utilized.
Weight and height values of mothers were registered according to their statements, and their BMI

Result variables were children’s BMI percentile
value and BMI z score, children’s TV, DVD watching
and computer using duration, their nutritional behaviours, and parents’ behaviours related to physical activity, screened devices and nutrition.

Measures
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(kg/m2) was calculated. The BMI groups of mothers
were determined based on WHO BMI categorization
(16).

ercise examples for little children’’ and ‘‘Monitoring
sceen time’’. The focus was to create a parallel between
the content of the brochures and the issue involved.

TV, DVD watching and computer usage durations of children

Disclosing children’s height, weight and BMI

TV, DVD watching and computer usage durations of children were examined for 24 hours during
weekdays and weekends before and after intervention.
They were registered in the form of minutes. Duration
spared for weekdays were multiplied by 5 and weekends by 2 and the obtained value was divided by 7. The
acquired daily average TV, DVD watching and computer usage duration was thus determined.
Nutritional behaviours of children
Children’s attitudes regarding having breakfast,
lunch, dinner, the frequency of snacking and picky eating habits were collected.
Parental behaviours associated with healthy lifestyles
A total of 20 questions were compiled from the
literature. Four of these questions were regarding the
facilitation of physical activity of children. We examined families with various parental behaviours associated with physical activity, before and after intervention. Twelve of these questions were regarding parental
behaviours concerning nutrition, while 4 questions
probed parental behaviours related to screened devices
(7,9,11–13).

Letters dwelling on their children’s percentiles
were given to mothers, while discussing how weight,
height and BMI measurements were going to be interpreted. The letters were presented to the mothers
in the first interview and were evaluated together with
the researcher.
Healthy life counselling interviews
Interviews were conducted with mothers, on a
face-to-face basis, who agreed to participate in the
study four times in total between November 2014 and
April 2015 during 6 months. Solutions were recommended to mothers with regard to the problems determined specifically for their child, and established a set
of targets to be completed prior to the next interview.
In the first interview; recommendations were made on
healthy diet and healthy diet preparation and healthy
diet examples were presented. In the second interview;
recommendations for active life and exercise for little
children were provided. The third interview addressed
time control issues for technological devices such as
TVs, computers, tablet computers, and cell phones.
In the last interview, an overall evaluation of the prior
three interviews was carried out while respective feedback was recorded.

Statistical Analysis
Components of the Intervention
Health communication intervention
A total of four brochures promoting healthy diet and
active life were prepared to be given at every interview.
The aim of this intervention was to increase mothers’
awareness of healthy life behaviours and confront the
notion that fat children are healthy. Each brochure addressed a different issue: ‘‘What is obesity?’’, ‘‘Healthy
eating and healthy diet examples’’, ‘‘Active life and ex-

For the cross-sectional study, chi-square and
Fisher’s exact tests were used for categorical variables
in the comparison of overweight or obese and nonobese children. For continuous variables, independentsample t test were utilized. Logistic regression analysis was carried out by forming a model with variables
such as “child’s frequency of having breakfast”, “child’s
daily average TV, DVD watching duration” which were
found significant in the univariate analyses. In addition,
variables established as crucial in the literature such as
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“child’s sex”, “mother’s education level and employment
status”, “income perception” were also included.
In the interventional study; McNemar tests were
used with the categorical variables to assess the amount
of change that occurred before and after the intervention. For continuous variables, Wilcoxon signed rank
test was utilized. In addition, results were re-evaluated
by performing intention-to-treat analysis in order to
minimize the influence of those who withdrew from
the research.
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tures, and whether they had a private room, a computer/tablet computer, and chronic diseases.
In overweight or obese children, daily average
TV, DVD watching duration was significantly higher
than those without overweight or obese conditions
(p=0.033), and this difference was due to a distinction in their weekday TV or DVD watching duration
(p=0.029). There was no significant difference between
Table 1. Characteristics of the families
Characteristics (n=146)

Results
Cross-sectional part
Weight and height measurements of all children
(n=191) in kindergarten were carried out, in order to establish the prevalence of being overweight and obese. Of
the 191 families who were sent forms, 146 (76.4%) families responded, thus accounting for the sample size used
in this study (n=146).There was no significant difference
between the children of families responding to the questionnaire, as opposed to non-respondence in terms of the
children’s sex, age group and BMI group (p>0.05).
Regardless of percentile curves and z scores, the
prevalence of being overweight or obese was 27.2% in
total. In children whose data collection forms were returned (n=146), the prevalence of being overweight or
obese was 29.5% in total regardless of their percentile
curves and z score.
The average age of the children was 3.9 ± 0.8 with
56% of them being female. 87% of the children had
a private room and one third of them had personal/
tablet computers. Prevelance of chronic disease in the
children were 4% (n=6). When families’ characteristics
were examined, more than one third of mothers and
80% of fathers were university graduates or had master/doctoral degrees. The percentage of mothers and
fathers who were married and living together was 96%.
The average age of mothers was 33.4 ±5.1, while 40%
of them were employed. One in every three was overweight, obese or morbidly obese (Table 1).
The variables that were not associated to a large
extent with the children being overweight or obese
(p>0.05) included the children’s sex, age, family fea-

n

%

Elementary school

24

16.4

High school

67

45.9

University or master/doctorate degrees

55

37.7

Elementary school

30

20.6

High school

56

38.3

University or master/doctorate degrees

60

41.1

Educational level of mother

Educational level of father

Marital status of parents (n=145)*
Mothers and fathers were married and lived together 140

95.9

Mothers and fathers were divorced

4.1

6

Working condition of mother		
Employed

58

39.7

Unemployed

88

60.3

Unemployed

2

1.4

Blue-collar worker

49

33.8

White-collar worker

49

33.8

Artificer

42

28.9

Agricultural worker

2

1.4

Retired

1

0.7

Very good

1

0.7

Good

41

28.1

Middle

101

69.2

Bad

3

2.0

Weak

5

3.4

Normal

94

64.4

Overweight

37

25.3

Obese/ Morbidly obese

10

6.9

Father’s job (n=145)*

Income perception

Mother’s BMI group

*One of the fathers was dead.
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overweight or obese children and those who were not,
in terms of their daily average computer/tablet computer usage duration (p=0.805).
When nutritional behaviours were analyzed,
the frequency of being overweight or obese was significantly low in children having daily breakfast, compared to those who were not (p=0.007). Having lunch,
dinner, the frequency of snacking and picky eating
habits were not associated with being overweight or
obese (p>0.05).
Parental behaviours related to physical activity,
screened devices and nutrition were not associated
with being overweight or obese (p>0.05).
Logistic regression analysis was performed by
forming a model with variables such as “child’s frequency of having breakfast”, “child’s daily average TV,
DVD watching duration” that were found significant
in the univariate analyses. In addition, variables “child’s
sex”, “mother’s education level and employment status”, “income perception” were found crucial according
to the literature. The risk of being overweight or obese

were 2.4 times more in boys compared to that of girls
(p=0.034, 95% CI=1.1-5.3). It was discovered that the
risk of being overweight or obese was 2.5 times more
in children of mothers with high school or lower education level compared to those with university or master/doctorate degrees (p=0.043, 95% CI=1.1-6.1); the
risk involved was 7.9 times higher in children with no
breakfast habits or those with rare breakfast consumption (p=0.009, 95% CI=1.7-36.6) (Table 2).
Interventional part
18 mothers of 23 overweight or obese children
agreed to participate in the interventional research.
The characteristics of mothers who agreed to be involved (n=23) and who did not agree to take part in the
interventional study (n=20) were compared. Obesity
and unemployment frequency of mothers who agreed
to join the research compared to those who did not
participate were found significantly higher (respectively p=0.037, p=0.023).

Table 2. Risk factors associated with being overweight and obese in children
Characteristics (n=146)

OR

%95 CI

p

1.1-5.3

0.034

1.1-6.1

0.043

0.9-4.9

0.067

0.2-1.2

0.129

Sex
Female

1.0

Male

2.4

Educational level of mother
University or master/doctorate degrees

1.0

High school or lower education level

2.5

Working condition of mother
Unemployed

1.0

Employed

2.2

Income perception
Very good, good

1.0

Middle, bad

0.5

39

Children’s frequency of having breakfast
Every day

1.0

Never or sometimes

7.9

1.7-36.6

0.009

Children’s daily average TV, DVD watching duration

1.0

0.9-1.0

0.163

Constant: B= -2.460 p<0.001 Exp(B)=0.085			
Model: Sex, educational level of mother, working condition of mother, income perception, children’s frequency of having breakfast, children’s
daily average TV, DVD watching duration
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Table 3. Differences in children’s measurements before and after the intervention
Intention to treat
		
n

Before

After

p*

n

Before

After

p*

Weight of children

Mean ±SD
Median

18
18

23.3±4.0
23.3

24.9±4.4
24.4

0.001

23
23

23.2±3.9
22.7

25.2±4.5
24.6

0.001

Height of children

Mean ±SD
Median

18
18

112.2±7.2
112.5

116.7±7.2
117.0

0.001

23
23

112.1±6.8 117.1±6.6
112.0
117.5

0.001

BMI percentiles

Mean ±SD
Median

18
18

94.3±4.7
96.5

91.4±9.8
95.1

0.026

23
23

94.2±4.8
96.3

90.9±10.1
95.1

0.021

BMI z scores

Mean ±SD
Median

18
18

1.9±0.9
1.8

1.8±1.0
0.061
1.7		

23
23

1.9±0.9
1.8

1.8±1.1
1.7

0.127

* Wilcoxon signed rank test was used.

Of the children in the interventional group, 39%
were girls, and 61% were boys. The average age of children was 3.9±0.6 and their median age was 4.0. Mean
and median percentile values of children reduced significantly in the post-intervention, compared to values
prior to intervention (p=0.026). When the results were
re-assessed by performing intention-to-treat analysis,
significance continued (p<0.05).
Children’s daily TV, DVD watching duration
decreased significantly in the post-intervention compared to that of pre-intervention (p=0.010), and this
decrease was due to the reduction of watching duration over the weekend (p=0.002). When the results
were re-assessed by performing intention-to-treat
analysis, significance continued (respectively, p=0.016
and p=0.002) (Table 4).
No significant difference was determined in
terms of the children’s nutritional behaviours, and
parental behaviours related to physical activity and
screened device usage before and after the intervention (p>0.05). Among the nutritional behaviours
of parents, ‘giving permission to consume fast food
(hamburger, pizza, fried potatoes etc)’ and ‘frequency
of rewarding children with foods and beverages such
as dessert, chocolate, coke’ decreased significantly
after intervention compared to pre-intervention (respectively, p=0.031 and p=0.016). When the results
were re-evaluated by performing intention-to-treat
analysis, significance continued (respectively, p=0.031
and p=0.016) (Table 5).

Discussion
Cross-sectional part
In all children (n=191) whose measurements were
taken, the prevalence of being overweight or obese was
identified as 27.2%. In boys, the risk of being overweight or obese was determined to ocur 2.4 times more
frequently when compared to girls. Similar to the results of this research, Turkey Nutrition and Health Research established the prevalence of being overweight
or obese as 26.4% in the 0-5 age group, boys being
higher than girls (17). The higher frequency of obesity
and being overweight in boys may be attributed to the
differences in weight perception and intersexual care
in society. In the local studies carried out in Turkey,
the prevalence of being overweight or obese changed
between 9-55% in pre-school children (18–29). Since
the majority of these studies were conducted in very
small groups, they would not be representative of the
general Turkish population.
The risk of being overweight and obese was found
to be 2.5 times higher in children of mothers with high
school or lower education levels, compared to those with
university or master/doctorate degrees. Contrary to the
outcomes of the present research, obesity frequency
was determined to increase in children under the age
of 5, when mothers’ education level and the families’ income increases, according to Turkey Demographic and
Health Survey (TDHS-2013) (30). In addition, global
research indicates that the risk of being overweight or
obese in pre-school children all over the world is more
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Table 4. Differences in children’s daily average TV, DVD watching and computer usage duration before and after the intervention
						

Intention to treat

		

n

Children’s daily average TV,
DVD watching duration (min)

n

Before

After

p*

Before After

p*

Mean±SD
18
168.2
122.9		
23
		
±72.1
±60.7 0.010		

161.8
±67.5

126.4
±57.3

0.016

Median

154.3

102.9

18

160.7

102.9		

Weekdays
Mean±SD
18
			

157.2
±67.4

122.8		
23
±60.27 0.101		

151.7 124.8
±63.22 ±56.6

135.0

120.0		

120.0

195.6
±114.2

123.3		
23
±81.6 0.002		

186.9 130.4
±105.8 ±78.7

18

195.0

120.0		

23

180.0

120.0

Mean±SD
18
		

52.1
±68.8

43.8		
23
±43.2 0.695		

49.0
±63.3

42.5
±41.9

Median

29.3

44.3		

25.7

42.9

51.7
±75.3

45.3		
23
±44.7 0.952		

48.3
43.3
±70.37 ±45.6

25.0

60.0		

20.0

60.0

53.3
±62.0

40.0		
23
±46.9 0.282		

50.8
±60.1

40.4
±48.2

40.0

30.0		

20.0

30.0

Median

18

Weekend
Mean±SD
18
			
Median
Children’s daily average
omputer usage duration (min)

18

Weekdays
Mean±SD
18
			
Median

18

Weekend
Mean±SD
18
			
Median

18

23

23

23

23

23

0.101

120.0
0.002

0.649
0.952

0.282

* Wilcoxon signed rank test was used.

frequently seen in developed countries compared to developing ones (31). The discrepancy between global research and our present findings may be due to the nature
of our sample with regards to income.
In the logistic regression analysis, the link between
the children’s average daily TV, DVD watching duration and them being overweight or obese lost its significance. In a study conducted by Demir, the frequency of
being overweight or obese was determined to increase
2.2 times in children watching TV for a long duration,
compared to those who were not (26). In international
studies, spending time in front of devices such as TVs
and computers was also indicated to have a correlation
with being overweight and obese in pre-school children (32–34). Today, it has become prevalent to accept
“spending time in front of a screen” as an indicator of a
kind of sedentary life activity (35,36).
The risk of being overweight and obese was established to be 7.9 times more in children never or
sometimes having breakfast, compared to those hav-

ing breakfast regularly. International studies indicate
that there was a relation between eating regularly and
weight control. The risk of being overweight or obese
was significantly higher especially in children missing breakfast, supporting the findings of this study
(37–40). No significant relationship was found between parents’ behaviours regarding physical activity,
time spent with screened devices, dietary habits or
the children being overweight and obese. Discrepancies between global findings and the present research
may be a result of participants unable to evaluate their
own behaviours objectively, which could give rise to
high positive behaviour frequencies in all children. In
this study, 76% of families think that they are a good
role model for their children. Families’ perception regarding their children’s weight is mostly inadequate.
This inability for objectivity may be preventing them
to evaluate their own behaviours. In systematic reviews, the behaviours of families were closely related
to children’s healthy life behaviours and weight. It was
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Table 5. Differences in parental behaviours related to nutrition before and after the intervention
n=18					
Before
n

%

Intention to treat n=23		

After
n

Before

%

p*

After

n

%

n

%

p*

Parental behaviours related to nutrition
How confident are you that you can offer enough fruit to your child?
Not confident/No idea

7

38.9

4

22.2		

8

34.8

5

21.7

Confident/ Very confident

11

61.1

14

77.8

15

65.2

18

78.3

0.250

0.250

How confident are you that you can offer enough vegetable to your child?
Not confident/No idea

7

38.9

4

22.2		

10

43.5

7

30.4

Confident/ Very confident

11

61.1

14

77.8

13

56.5

16

69.6

0.250

0.250

How confident are you that you can offer fat-free or low-fat foods to your child?
Not confident/No idea

8

44.4

3

16.7		

10

43.5

5

21.7

Confident/ Very confident

10

55.6

15

83.3

13

56.5

18

78.3

0.125

0.125

How often do you offer fresh fruits and vegetables to your child at meals and for snacks?
Less than once a day

7

38.9

5

27.8		

11

47.8

9

39.1

≥ 1 time / day

11

61.1

13

72.2

12

52.2

14

60.9

0.625

0.625

How often do you offer meat/fish/egg to your child at meals and for snacks?
Less than once a day

13

72.2

11

61.1		

18

78.3

16

69.6

≥ 1 time / day

5

27.8

7

38.9

5

21.7

7

30.4

0.625

0.625

How often do you offer milk and milk products to your child at meals and for snacks?							
Less than once a day
5
27.8 4
22.2		
7
30.4 6
26.1
≥ 1 time / day

13

72.2

14

77.8

1.000

16

69.6

17

73.9

1.000

How often do you offer canned or frozen fruit/ vegetables to your child at meals and for snacks?						
Never
16
88.9 17
94.4		
20
87.0 21
91.3
≥ 1 time / week

2

11.1

1

5.6

1.000

3

13.0

2

8.7

1.000

How often do you give permission to consume fast food (e.g. hamburger, pizza, fried potatoes, etc) to your child?				
Never
9
50.0 15
83.3		
13
56.5 19
82.6
≥ 1 time / week

9

50.0

3

16.7

0.031

10

43.5

4

17.4

0.031

How often do you give permission to consume foods and beverages such as dessert, chips, chocolate, coke to your child?		
Never
2
11.1 5
27.8		
2
8.7
5
21.7
≥ 1 time / week

16

88.9

13

72.2

0.250

21

91.3

18

78.3

0.250

Do you reward your child with foods and beverages such as dessert, chips, chocolate, coke?							
Never
9
50.0 16
88.9		
12
52.2 19
82.6
≥ 1 time / week

9

50.0

2

How often do you eat your meals with all of your family?
Never or Sometimes
7
38.9 9
Every day

11

61.1

9

11.1

0.016

11

47.8

4

17.4

0.016

								
50.0		
9
39.1 11
47.8
50.0

0.625

14

60.9

12

52.2

0.625

Do you think that you are a good role model for your children?									
Yes
11
61.1 14
77.8		
16
69.6 19
82.6
No

7

38.9

4

22.2

0.250

7

30.4

4

17.4

0.250
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shown that interventions aimed at correcting family
behaviours through education were effectively reducing BMI of children (40,41).
Interventional part
Obesity and unemployment frequencies were
found significantly higher in mothers who agreed to
participate in the study, compared to non-participant
mothers. This difference may be the result of the obese
mothers being more sensitive to the subject, and the unemployed mothers having the convenience to participate due to their lack of occupational time constraints.
While mean and median percentile values of children significantly decreased after intervention compared
to pre-intervention, no significant reduction was determined in terms of z score mean and median. In a study
carried out in 154 children and their families by Davidson et al., although there was no significant change
in the z score of children after 6 months of familycentered intervention, obesity prevalence significantly
reduced (13). In a family-centered interventional study
performed with 85 children and their families by Bocca
et al., z score means of children significantly decreased
at the end of 16 weekends. The results were re-evaluated
after 12 months, reduction was seen to be more distinct
(8). In a systematic review where interventions aiming at preventing and treating obesity in children were
analysed, family-centered and long-term follow-up programmes were indicated to be more effective (40).
Children’s average daily TV, DVD watching duration decreased significantly after intervention, compared to that of pre-intervention and this decrease was
due to the reduction in the weekend watching duration. According to implications obtained from interviews, the more children stay at home, the more they
spend time in front of the TV. Therefore, one of the
targets determined was to spend more time outdoors
and actively during the weekends. Most of the families
tried to implement this target and thus daily average
TV, DVD watching duration was reduced significantly
over the weekends. In a study carried out by Davidson
et al., daily average TV watching duration decreased
significantly at the end of 6 months (13). In Healthy
Habits, Happy Homes study, there was no significant
change in TV watching duration overall and weekdays,
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after 6 months of intervention. However, weekend TV
watching duration significantly declined (42).
No significant difference was determined in any
of the components of parental behaviour concerning
physical activity before and after the intervention. In
the interviews, it was established that the place of residency, the environmental planning, and the season are
vital. Children living in housing complexes spend more
time with activities such as riding bicycles and playing
in playgrounds. Mothers also said that their financial
situation was also important since many courses are so
costly. In the literature, family-centered interventions
have been implied to increase the frequency of physical activity, and thus account for good changes in the
weight results (13,43).
In all components of parental behaviours associated with screened devices, no significant difference was
identified in post-intervention when compared to preintervention. Although mothers stated that they limited
the watching duration of TVs and computers, the rate
of mothers who could set precise limitations was very
low according to impressions obtained after the interviews. Differences in parental attitudes toward their
children, and the inability of the parents to change their
inappropriate behaviour, as well as family elders’ different behaviours toward their children make obtaining
positive behaviour difficult for children in general.
Of the parental behaviours regarding nutrition,
the frequency with which permission was granted
for fast-food consumption, as well as the frequency
of rewarding children with beverages and foods such
as desserts and chocolates by their mothers decreased
significantly. In a study carried out by Daniels et al.,
the frequency of parents using foods as reward after
the intervention decreased (44). During the whole intervention period, “reward concept” in terms of both
nutrition and other life behaviours was particularly
emphasized. It was stressed that no harmful food or
behaviour should be used as a reward.
One of the most important limitations of this research was the small sample size. The fact that participant interest was very minimal, may have impacted data
collection, which was largely subjective apart from the
weight and height of children, which could have caused
data collection bias. Only 23 mothers agreed to participate in the interventional research and 5 of them with-
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drew from the study during intervention for a variety of
reasons. Although appointments were given according
to the mothers’ schedules, there were too many cancellations. When interview rhythm was interrupted, and
duration between two interviews increased, the implementation of targets was also observed to decline.
The powerful side of the research was that it was
the first family-centered interventional research in
Turkey aimed at development of healthy life behaviours for pre-school children. The research was novel in
a sense that data collection, measurements and interventions were carried out by the same researcher, thus
were standardized. Despite the restrictions, having
positive healthy outcomes within such a small group
and within such a short period of time, supports the
idea that family-centered interventions were effective.

Conclusion
One in every three children in the research group
was determined to be overweight or obese. It was found
out that the risk of children being overweight or obese
was associated with their sex, mother’s educational status
and children’s breakfast habits. Following the intervention, positive results were acquired related to children’s
weight outcomes, their daily average TV, DVD watching duration, and some parental behaviours regarding
nutrition in a short period of time. On the other hand,
sustainability of these positive health results are important and merit further research and follow-up. Individual efforts do not suffice in maintaining the continuity
of the research. More importantly, organizations which
involve schools, families and primary healthcare institutions should be facilitated. In this context, nutritionfriendly school projects that include families should be
promoted. In summary, prevention of childhood obesity
should be identified as a serious social issue, and tackled
at a level of domestic policy.

References
1. WHO. Set of recommendations on the marketing of foods and
non-alcoholic beverages to children, 2010. http://apps.who.int/
iris/bitstream/10665/44416/1/9789241500210_eng.pdf Ac-

D. Oztoprak Hacioglu, H. Simsek

cess date: 20.07.2014.
2. Köksal G, Özel HG. Obesity in preschool period. Ministry of
Health publication no:729. Ankara; 2012.
3. Repulic of Turkey Ministry of Health Turkish Public Health
Instution. Healthy Nutrition and Active Life Program of Turkey, 2013-2017. Publication no: 773. Ankara; 2013.
4. 
WHO. Population-based approaches to childhood obesity prevention, 2012. http://www.who.int/dietphysicalactivity/childhood/WHO_new_childhoodobesity_
PREVENTION_27nov_HR_PRINT_OK.pdf Access date:
20.07.2014.
5. Esin K, Şanlıer N. Psychosocial effects of childhood obesity.
Journal of Nutrition and Dietetics. 2012;40(2):149–54.
6. De Onis M, Blössner M. Prevalence and trends of overweight
among preschool children in developing countries. Am J Clin
Nutr. 2000 Oct;72(4):1032–9.
7. Taveras EM, McDonald J, O’Brien A, Haines J, et al. Healthy
Habits, Happy Homes: methods and baseline data of a randomized controlled trial to improve household routines for obesity prevention. Prev Med. 2012;55(5):418-26.
8. Bocca G, Corpeleijn E, Stolk RP, Sauer PJJ. Results of a multidisciplinary treatment program in 3-year-old to 5-year-old
overweight or obese children: a randomized controlled clinical
trial. Arch Pediatr Adolesc Med. 2012 Dec;166(12):1109–15.
9. Adams AK, LaRowe TL, Cronin KA, Prince RJ, Wubben
DP, Parker T, et al. The Healthy Children, Strong Families intervention: design and community participation. J Prim Prev.
2012 Aug;33(4):175–85.
10. Ball GDC, Ambler KA, Keaschuk RA, Rosychuk RJ, Holt
NL, Spence JC, et al. Parents as agents of change (PAC) in
pediatric weight management: the protocol for the PAC randomized clinical trial. BMC Pediatr. 2012;12:114.
11. Duncanson K, Burrows T, Collins C. Study protocol of a parent-focused child feeding and dietary intake intervention: the
feeding healthy food to kids randomised controlled trial. BMC
Public Health. 2012;12:564.
12. Gerards SMPL, Dagnelie PC, Jansen MWJ, van der Goot
LOHM, de Vries NK, Sanders MR, et al. Lifestyle Triple P:
a parenting intervention for childhood obesity. BMC Public
Health. 2012;12:267.
13. Davison KK, Jurkowski JM, Li K, Kranz S, Lawson HA. A
childhood obesity intervention developed by families for
families: results from a pilot study. Int J Behav Nutr Phys Act.
2013;10:3.
14. Portney LG, Watkins MP. Foundations of clinical research: applications to practice. 3rd ed. Upper Saddle River, N.J: Pearson/
Prentice Hall; 2009.
15. WHO. Child growth standards. WHO Anthro (version 3.2.2,
January 2011) and macros. http://www.who.int/childgrowth/
software/en/ Access date: 30.08.2015.
16. WHO. Body mass index - BMI. http://www.euro.who.int/en/
health-topics/disease-prevention/nutrition/a-healthy-lifestyle/
body-mass-index-bmi Access date: 30.08.2015.
17. Repulic of Turkey Ministry of Health General Directorate of
Health Research, Hacettepe University Faculty of Health Sciences Department of Nutrition and Dietetics, Ankara Numune

The effect of healthy life approaches applied to families of children in preschool on obesity and healthy life behaviour

Training and Research Hospital. Turkey Nutrition and Health
Survey-2010: Result report for assessment of nutritional status
and habits. Publication no: 931. Ankara; 2014.
18. Eksen M, Eksen S, Karakuş A. Examination of blood pressure, weight, height, body mass index values and obesity and
hypertension status in kindergarten students in Mugla central
primary schools. International Journal of Human Sciences.
2004;1(1):1–9.
19. Erkan T, Yalvaç S, Erginöz E, Çokuğraş F, Kutlu T. The evaluation of nutritional status of children by anthropometric measurements attending the day nursery of Cerrahpaşa Medical
School. Turk Arch Ped. 2007;42(4):142–7.
20. Yalvaç S, Erkan T, Erginöz E, Çokuğraş F, Kutlu T. The evaluation of nutritional status of children, by anthropometric measurements, living in day nursery of Bahçelievler. Turk Arch Ped.
2008;43(3):89–93.
21. Midyat L, Akşit S, Yağcı RV. Evaluation of nutritional status of
2- to 6-year-old children in Izmir. Bulletine of the Ege Pediatrics. 2008;15(3):161–72.
22. Akgün S, Bakar C, Kut A, Kınık ST. Obesity prevalence and
the factors affecting obesity among children younger than five
years of age admitted to the Pediatric Outpatient Clinics of
Baskent University Hospital. Journal of Continuing Medical
Education. 2006;15(4):60–6.
23. Yabancı N, Şimşek I, İstanbulluoğlu H, Bakır B. The prevalence
of obesity and associated factors in a kindergarten in Ankara.
TAF Prev Med Bull. 2009;8(5):397–404.
24. Oğuz Ş, Derin DÖ. An investigation of some nutrition habits
of 60-72 month-old children Elementary Education Online.
2013;12(2):498–511.
25. Önder ÖZ. Anthropometric evaluation of obesity in preschool
children between 3-6 years [Master’s Thesis]. [Ankara]: Ankara University Institute of Social Sciences, Department of
Anthropology; 2011.
26. Demir Ş. Relationship between overweight and resting/nutritional status of children aged 5 years in Konya province center
[Master›s Thesis]. [Konya]: Selcuk University Institute of
Health Sciences, Public Health Department; 2012.
27. Kerkez Fİ, Tutal V, Akçınar F. Body Image Perceptions and
Body Dissatisfaction Among Preschoolers. Hacettepe Journal
of Sport Sciences. 2013;24(3):234–44..
28. Edem P. Obesity prevalence and risk factors in 3-6 years old
children living in central districts of the metropolitan, Izmir
[Specialization thesis]. [İzmir]: Dokuz Eylül University Faculty
of Medicine Department of Child Health and Diseases; 2013.
29. Muslu GK, Beytut D, Kahraman A, Yardımcı F, Başbakkal Z.
Nutritional style of parents and examination of the effective
factors. Turk Arch Ped. 2014;49(3):224–30.
30. Hacettepe University Institute of Population Studies. Turkey
Demographic and Health Survey-2013. Ankara; 2014. http://
www.hips.hacettepe.edu.tr/TNSA_2013_ana_rapor.pdf Access date: 20.08.2015.
31. de Onis M, Blössner M, Borghi E. Global prevalence and
trends of overweight and obesity among preschool children.
Am J Clin Nutr. 2010 Nov;92(5):1257–64.

45

32. Lumeng JC, Rahnama S, Appugliese D, Kaciroti N, Bradley
RH. Television exposure and overweight risk in preschoolers.
Arch Pediatr Adolesc Med. 2006 Apr;160(4):417–22.
33. Mendoza JA, Zimmerman FJ, Christakis DA. Television viewing, computer use, obesity, and adiposity in US preschool children. Int J Behav Nutr Phys Act. 2007;4:44.
34. Kimbro RT, Brooks-Gunn J, McLanahan S. Young children in
urban areas: links among neighborhood characteristics, weight
status, outdoor play, and television watching. Soc Sci Med
1982. 2011 Mar;72(5):668–76.
35. Berivanlı S, Ceritoğlu K, Bilgin Ç, Bayraktar F, Bulut H, Vaizoğlu
SA, et al. Mothers’ behaviours about viewing of television and
TV ratings system. TAF Prev Med Bull. 2008;7(3):191–8..
36. Akçay D, Özcebe H. Evaluation of computer game playing
habits of children at pre-school education levels and their families. J Child. 2012;12(2):66–71.
37. Dündar C, Öz H. Obesity-related factors in Turkish school
children. The Scientific World Journal. 2012;2012:353485.
doi:10.1100/2012/353485.
38. Geremia R, Cimadon HMS, de Souza WB, Pellanda LC.
Childhood overweight and obesity in a region of Italian immigration in Southern Brazil: a cross-sectional study. Ital J Pediatr.
2015;41:28.
39. Brophy S, Cooksey R, Gravenor MB, Mistry R, Thomas N,
Lyons RA, et al. Risk factors for childhood obesity at age 5:
analysis of the millennium cohort study. BMC Public Health.
2009;9:467.
40. Ortega Anta RM, López-Solaber AM, Pérez-Farinós N. Associated factors of obesity in Spanish representative samples.
Nutr Hosp. 2013 Sep;28 Suppl 5:56–62..
41. Upton P, Taylor C, Erol R, Upton D. Family-based childhood
obesity interventions in the UK: a systematic review of published studies. Community Pract J Community Pract Health
Visit Assoc. 2014 May;87(5):25–9.
42. Haines J, McDonald J, O’Brien A, Sherry B, Bottino CJ,
Schmidt ME, et al. Healthy Habits, Happy Homes: randomized trial to improve household routines for obesity prevention among preschool-aged children. JAMA Pediatr. 2013
Nov;167(11):1072–9.
43. Gerards SMPL, Sleddens EFC, Dagnelie PC, de Vries NK,
Kremers SPJ. Interventions addressing general parenting to
prevent or treat childhood obesity. Int J Pediatr Obes IJPO Off
J Int Assoc Study Obes. 2011 Jun;6(2-2):e28–45.
44. Daniels LA, Mallan KM, Nicholson JM, Battistutta D, Magarey
A. Outcomes of an early feeding practices intervention to prevent childhood obesity. Pediatrics. 2013 Jul;132(1):e109–118.

Correspondence:
Dilek Oztoprak Hacioglu
Specialist Medical Doctor
Cumhuriyet Community Health Center, Yuregir,
Adana, Turkey E-mail: dilek079@hotmail.com

