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Abstract
Introduction: Little research has been devoted to preschool obesity prevention in Tunisia. Our purpose was to evaluate feasibility and effects of an intervention 
program for preschoolers, parents and kindergarten staffs aiming to increase the proportion of children doing physical activity and those with balanced eating habits.

Methods: We carried out a quasi-experimental intervention study with two groups: A control group and an intervention group. The participants were preschoolers 
aged 4 to 5 years, their parents and the kindergarten staffs. The sample size to select children was based on a significance level of α=5% and a power 1-β=80% and 10% 
change in physical activity practice and balanced eating habits. In each group, we made a pre-post assessment of diet and physical activity habits. The intervention 
consisted in a multidimensional lifestyle intervention with training sessions, workshops, tournaments and educative supports. Data analysis was stratified according 
to socioeconomic status. 

Results: At baseline, 270 and 269 preschoolers composed respectively the intervention and control groups. At the post-assessment, the number increased to respectively 
347 and 230 preschoolers in intervention and control groups. In the intervention group, 52.9% of the mothers and 56.5% of the fathers were executive versus 37.1% 
and 43.5% respectively in the control group. In the intervention group, the proportion of children with balanced eating habits had significantly increased between 
baseline and post-assessment for both executive parents. The proportion of preschoolers doing physical activity outdoors the kindergarten was improved among 
executive mothers and fathers in the intervention group without significant change. In the control group, there was an increase observed only for executive fathers.

Conclusion: Significant changes of physical activity habits and diet characteristics were obtained in the intervention group unlike the control group. The socioeconomic 
status seems to be determinant in guiding intervention program.
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Introduction
The high prevalence of childhood obesity and sedentary represents 

a major public health burden [1]. Worldwide, over 42 million children 
under 5 years are overweight [2]. In Tunisia, the data on childhood 
obesity are still not widely available. In Tunis, the overall prevalence 
of overweight and obesity in a cohort of 1335 school children were 
respectively 19.7% and 5.7% [3]. Another survey of 100 preschool children 
showed 46% the proportion of children with overweight [4]. On the other 
hand, American studies noted that 60% of children under five years spend 
their time playing outside in sedentary activities [5]. In Tunisian studies, 
the evaluation of food practice showed many failures, exposing children 
to obesity, related to caloric food [6] and about 91% of toddlers have no 
physical activity outside of kindergarten [4]. These results of childhood 
obesity and physical inactivity are worrisome [7], and highlight the urgent 
need for preventive actions earlier in childhood.

Differences in the prevalence of childhood overweight across 
socio-economic status groups are likely to be explained by differences 
in characteristics of the children and their parents related to material 
circumstances, behavior and knowledge, all of which influence 
energy balance [6,8]. Therefore, understanding the influence of socio-
economic status on patterns of eating and physical activity that lead 
to early childhood obesity is critical for the development of effective 
prevention programs [9].

Little research has been devoted to preschool obesity prevention 
in Tunisia, and results of the studies remain controversial. To 
our knowledge, this study represents the first one investigating 
kindergarten-based lifestyles intervention in Tunisia, and one of the 
few studies conducted in developing countries too.

The purpose was to evaluate feasibility and effects of an intervention 
program for preschoolers, parents and kindergarten staffs aiming to 
increase the proportion of children doing physical activity and those 
with balanced eating habits.

Methods
Study design

We carried out a quasi experimental intervention study with two 
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groups: a control group and an intervention group. Two delegations 
of the region of Sousse, Tunisia (Jawhara-Riadh and M’saken) were 
chosen to form respectively the intervention group and the control 
group. This choice was guided by reasons of feasibility and accessibility 
(convenience). Figure 1 presents the diagram in time of the study 
design. The study started in March 2013 and ended in January 2014. 
The intervention program lasted for 8 months (April 2013- November 
2013).

Study population

Our population was composed of children aged 4 to 5 years enrolled 
in kindergartens, their parents and the kindergarten staff.

The sample size was based on a significance level of α=5% and a 
power 1-β=80% and 10% change in physical activity practice and 
balanced eating habits. So, we have needed 208 children in each group 
to achieve the aim of the study. However, as children could move from 
a kindergarten to another, we have increased this number (=208) by 
20% to take into account the non-respondents. Then, the required 
sample size was 250 children in each group and therefore, we have 
needed 7 kindergartens (with more than 35 children by kindergarten) 
in each group.

A proportional sampling was used. In fact, the 14 kindergartens 
were matched based on the number of the children enrolled in each 
kindergarten. Only kindergartens with more than 35 preschoolers were 
selected for inclusion. Random samples of 7 kindergartens have been 
selected in each group.

Intervention program

Many meetings with local policy makers (Regional Department 
of Childhood of Sousse) were made to determine the existent 
kindergartens conditions concerning physical activities and eating 
habits. The ability of conducting a scientific work in such settings and 
the specificities of the intervention program was also explored with 
kindergartens inspectors, headmistresses and teachers.

Different actions for the promotion of healthy lifestyles were 
scheduled during the intervention phase which lasted 8 months:

* A training session for kindergartens staffs was animated by a 
pediatrician and a dietician with the theme «How to prevent unhealthy 
diet and physical inactivity in preschool children?

 *Another training session was made by a psychologist for 
kindergartens staffs on how to deal with child in preschool setting.

*A workshop with headmistress aimed the establishment of good 
practices to promote healthy eating in kindergartens (provide a fixed 
schedule for the afternoon snack and ensure the elimination of the 
morning snack, promote healthy snacks composed by fruit and/or 
vegetables, discourage high calorie snacks such as candy, chocolate and 
chips, and avoid using food as a reward or punishment). 

*An educational support was elaborated and provided to 
kindergartens teachers with standard information on diet and physical 
activity which served for the learning activities.

On the other hand, several actions were also organized for 
preschoolers ‘parents:

*a workshop on healthy eating animated by dietician 

*a cooking workshop in kindergarten for parents and children on 
how to prepare healthy snacks together.

*a workshop animated by a physical activity professional for parents 
and children taking place at the kindergarten aiming improvement of 
their physical activity habits.

*Different awareness messages on the promotion of healthy 
eating and physical activity was sent each week to parents through the 
workbook of the child, and then by SMS during summer holidays.

Data collection

We have used 2 types of pre-tested questionnaires:

• A self-administered questionnaire for parents to get 
information on parents feeding style, their children’s lifestyle and socio-
demographic characteristics. The topic covered by the questionnaire 
were; Family eating style, child’s food preferences and physical activity 
habits, child’s TV use, parents social economical level, age and sex. 

• A questionnaire for children included as an exercise in 
learning activities, based on  selecting pictures of healthy/liked food 
and healthy/liked physical activity.

Children and their parents have been assessed at pre and 
post intervention. The post assessment was done at the end of the 
intervention. 

Data collection has been done by the project trained medical 
doctor. Data have been collected and treated in the department of 
Epidemiology anonymously.

Balanced eating habit was defined as consumption of 3 main meals 
with a healthy snack in the afternoon. 

Data management plan

We have used SPSS 10.0 Software for data capture and analysis.

We compared for both the intervention and control group, before 
and after the intervention the level of physical activity, the rhythm of 
meals per day and its components.

For the description of categorical and continuous variables we 
calculated percentages and means respectively at each assessment and 
examined the differences using respectively analyses of Chi-square 
statistics and test-t.

Ethical consideration

The study protocol was submitted to the Ethical Committee 
of the University Hospital Farhat Hached for approval which was 

Figure 1. Study design of a kindergarten-based intervention to promote healthy lifestyles.
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obtained. We have got the parents informed written consent before 
the enrollment of their children in the study. In both intervention 
and control groups, the participants parents were informed about the 
aim of the study and its progress. Only children whose parents have 
consented to participate to data collection and intervention have been 
included in the study. Our intervention consisted on health education 
and promotion of healthy lifestyle so it didn’t present any harm for 
participating children. 

Results
Socio-demographic characteristics of the preschoolers and 
their parents in the intervention and control groups

At baseline, the intervention group was composed of 270 
preschoolers and the control group of 269 preschoolers. At the post-
assessment, they became respectively 347 and 230 preschoolers.

Concerning sex, 53.6% of the children in the intervention group 
were boys versus 46.4% in the control group and there was no 
significant difference between the two groups at baseline (p=0.09). The 
mean age in the intervention and control group were respectively 4.50 
years (± 0.51) and 4.73 years (± 0.34); (p<10-3). 

From the parental characteristics, we have considered the 
employment status of both mother and father. This variable was 
transformed in two categories (executive or housewife/worker for the 
mother, executive or worker for the father) which allowed meaningful 
comparisons between these subgroups of the different employment 
status.

In the intervention group, 52.9% of the mothers were executive 
versus 37.1% in the control group (p<10-3).

In the intervention group, 56.5% of the fathers were executive 
versus 43.5% in the control group (p=0.014).

Preschoolers knowledge’s concerning healthy food and 
beneficial physical activity 

Children knowledge’s were evaluated through their choice of 
pictures from 2 lists, each one composed of 14 pictures representing 
healthy food or beneficial physical activity.

The preschoolers’ knowledge’s concerning healthy food was 
illustrated through the mean number of healthy food identified.  For 

the intervention group, it was 5.51 ± 3.29 at baseline versus 7.06 ± 3.37 
at the post assessment (p<10-3). For the control group, it was 5.76 ± 3.10 
at baseline versus 6.36 ± 3.58 at the post assessment (p=0.04).

The preschoolers’ knowledge’s concerning physical activity was 
illustrated through the mean number of beneficial activity identified. 
For the intervention group, it was 2.68 ± 1.13 at baseline versus 3.20 
± 1.61 at post assessment (p<10-3). For the control group, it was 3.20 ± 
1.32 at baseline versus 3.16 ± 1.30 at post assessment (p=0.73).

Lifestyles-related characteristics of the preschoolers in the 
intervention and control group

To assess the diet, we have asked parents information on the 
number of meals, the composition of the snacks and the nibbling.  

Concerning eating habits (Table 1), the increase of the proportion 
of participants with balanced eating habits between baseline and 
post-assessment was obtained for almost all participants. However, it 
was only significant in the intervention group for executive parental 
statuses (19.6% versus 31.1%, p<0.05 for children of executive mothers 
and 17.8% versus 31.1%, p<0.05 for children of executive fathers). 
In the control group and for the same subgroup, the increase was 
also obtained but wasn’t significant (12.2% versus 15.5%, p=0.59 for 
children of executive mothers and 10.7% versus 15.1%, p=0.36 for 
children of executive fathers).

Likely, the decline of the nibbling demonstrated between baseline 
and post intervention was significant for the subgroups corresponding 
to executive parental statuses in the intervention group (75.4%versus 
61.5, p=0.01 for children of executive mothers; 76.3% versus 63.3%, 
p= 0.01 for children of executive fathers), but not in the control group 
(85.7% versus 74.1%, p=0.08 for children of executive mothers; 86.7% 
versus 76.7%, p=0.08 for children of executive fathers).

Concerning physical activity data (Table 2), the categories are 
indicated below in parentheses. Parents have precised how their 
children go to kindergarten (walking or taking a mean of transport), 
if their children play outdoors (yes/no), how much time they spent 
doing it (<1 h/ day,>1 h/day) and how much time their children spent 
watching TV per day (>2 h/day, <2 h/day).

The proportion of preschoolers doing physical activity outdoors 
the kindergarten was improved for the whole among executive mothers 
and fathers in the intervention group without significant change. In 

Intervention group Control group
Baseline %(n) Post- assessment 

%(n)
p Baseline %(n) Post- assessment 

%(n)
p

Nibbling
 Mother employment:
Executive 75.4 (105) 61.5 (99) 0.01 85.7 (84) 74.1 (43) 0.08
Housewife/ worker 78.7 (97) 71.8 (130) 0.17 83.5 (137) 74.7 (109) 0.04
Father employment:
Executive 76.3 (116) 63.3 (112) 0.01 86.1 (106) 76.7 (66) 0.08
Worker 79.3 (92) 70.4 (114) 0.09 83.5 (100) 72.9 (86) 0.05
Balanced eating habit (3 main meals with a healthy snack in the afternoon)
Mother employment:
Executive 19.6 (28) 31.1 (50) 0.002 12.2 (120) 15.5 (9) 0.59
Housewife/ worker 13.9 (17) 21.5 (39) 0.09 7.9 (13) 15.1 (22) 0.05
Father employment:
Executive 17.8 (28) 31.1 (55) 0.007 10.7 (14) 15.1 (13) 0.36
Worker 14.7 (18) 21 (34) 0.19 8.3 (12) 15.3 (18) 0.01

Table 1. Preschoolers' eating habits as reported by their parents in the intervention and control groups at baseline and post-assessment.
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the control group, there was an increase observed only for executive 
fathers.

Concerning, sedentary time spent in front of television or video 
games, we have noted that more preschoolers spent less than 2 h/
day in the intervention group than in control group for the whole 
parental employment subgroups. In the intervention group significant 
improvement was observed among the children of executive mothers 
and fathers but also for worker mothers. Unlike the control group 
where there was no significant difference. 

In the intervention group, the proportion of preschoolers going 
to kindergarten on foot was improved independently of the parents’ 
employment status but there was no significant difference. In the 
control group only children of worker mothers improved this habit 
without significant changes. 

Parents’attitudes regarding their children’s lifestyles

There was increase of positive attitudes among parents in the 
intervention group. The increase of the proportion of parents preparing 
frying food never or maximum once a week was significant only among 
children of executive mothers and fathers (Table 3). However, parents 
in the control group (in all subgroups) were more likely to participate 
in doing physical activity with their children. 

Discussion
The objective of the present study was to establish a kindergarten-

based program for preschoolers, their parents and teachers to increase 
the proportion of children doing physical activity and those with 
balanced eating habits. A quasi-experimental intervention study was 
carried out. Intervention effects were observed for participants of 
executive mothers and fathers. Indeed, for this subgroup, we found 
positive changes of the preschoolers’ habits and knowledge and their 
parents’ attitudes concerning healthy eating and physical activity 
practice. Thus, some limitations need to be taken into account while 

considering main outcomes.  Overall, the parental self report assessment 
of lifestyle habits and the absence of an objective measurement of 
physical activity practice limit outcomes validity. 

On the other hand, our study, in accordance with recent researches 
[10] highlight the need to focus on younger children to prevent 
obesity earlier, in a period where the basis for a healthy lifestyle is still 
being established and therefore it is easier to change these behaviors 
compared to adult populations [11]. Current evidence suggests that 
many diet and exercise interventions to prevent obesity in children 
are not effective in preventing weight gain, but can be effective in 
promoting healthy lifestyles [12]. In fact, they improve nutrition and 
physical activity knowledge and preferences, improve fitness, and 
decrease the percent of overweight children. Such interventions may 
play an important role in health promotion, prevention and treatment 
of childhood obesity [13].

A growing body of research recommend community-based 
approaches to prevent childhood obesity. In fact, multi-sector and 
multi-strategy interventions demonstrate great promise as being 
effective and also having the potential to be equitable, sustainable and 
cost-effective [10,14]. Parents and kindergarten teachers are important 
stakeholders in the lives of children [15]. They play key-roles in 
helping preschoolers to develop positive dietary behaviors [16,17], 
and to improve their physical activity level [14,18,19]. Therefore, 
preschools and other settings are recognized as determining settings 
for population-based obesity prevention efforts given their important 
role in promoting healthy eating and physical activity for children 
[18,19]. Based on this approach, we have developed a multi-component 
intervention program with innovative tools (i.e. .mobile SMS in 
holidays, cooking workshops at kindergarten), integrating ordinary 
activities (i.e. exercise, learning activities) and involvement of major 
interveners (parents, local stakeholders, kindergarten staff). Feasibility, 
acceptability and short-term effects on dietary and physical activity 
habits were successfully obtained, similarly to significant literature data 

Intervention group Control group
Baseline %(n) Post- assessment %(n) p Baseline %(n) Post- assessment %(n) p

Practice of physical activity outdoors the kindergarten
  Mother employment:
Executive 70.4 (96) 76.1 (121) 0.28 66.3 (65) 58.6 (34) 0.37
Housewife/ worker 75.4 (92) 71.9 (128) 0.51 64.4 (105) 65.3 (94) 0.87
 Father employment :
Executive 69.3 (104) 75.3 (131) 0.22 62.6 (77) 68.6 (59) 0.35
Worker 76.5 (88) 72.5 (116) 0.43 66.9 (95) 58.6 (68) 0.17
Spend less than 2 hours  per day in screen viewing
 Mother employment:
Executive 75.4 (102) 89 (138) 0.002 70.8 (68) 69.1 (38) 0.9
Housewife/ worker 79.2 (10) 90.7 (156) 0.005 67.1 (109) 75.2 (106) 0.11
Father employment:
Executive 71.6 (106) 89.3 (151) <10-3 66.9 (63) 70.7 (58) 0.5
Worker 83.2 (95) 90.3 (140) 0.09 70.3 (98) 75.4 (96) 0.35
Going to the kindergarten on foot
Mother employment:
Executive 22.8 (32) 24.5 (39) 0.72 52.1 (51) 39.7 (23) 0.09
Housewife/ worker 49.6 (61) 42.7 (76) 0.22 74.2 (120) 76.2 (109) 0.69
Father employment:
Executive 28.0 (32) 32.6 (57) 0.41 56.2 (68) 53.5 (46) 0.75
Worker 43.9 (51) 35.2 (56) 0.15 75.4 (108) 73.9 (85) 0.76

Table 2. Preschoolers' physical activity habits as reported by their parents in the intervention and control groups at baseline and post-assessment.
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[10].   

The K-GFYL program, for example, including support and 
professional development for staff within kindergarten settings, 
demonstrate practice changes that promote healthy eating and physical 
activity for children and their families [14,20].

A Malaysian study found that even in so early age, children were 
able to know and differentiate between healthy foods and junk foods 
[21], due to the parents and teachers’ role. Another study conducted 
in number of German kindergarten settings noted that children can 
prepare ‘magic fruit plate’ twice weekly. Authors then recommended 
that health promotional activities should increase in preschool children 
in Germany [22]. The improvement of our preschoolers’ knowledge’s 
attested these conclusions.

Recent data from the literature revealed that maternal work hours 
for example are positively associated with childhood obesity especially 
among children with higher socioeconomic status [23]. However, some 
systematic review and meta-analytic literature on the management of 
obesity confirmed the absence of evidence regarding the efficacy of 
interventions targeting specific socio-economic, ethnic or vulnerable 
childhood groups [24,25]. This fact incited us to present our results 
with regard to the parental employment status. Comparing the 
effectiveness of our intervention on dietary and physical activity with 
others studies, our findings were potentially the desired expectations. 
We recommend therefore that socio-economic factors are determining 
in guiding further programs elaboration and establishment.

But, in view of the short-term and the sample size of the study, 
there was little contrast with an American home-based intervention, 
which demonstrated short-term effects on dietary and sedentary 
behaviors for low-income children [10]. Indeed, contradictory results 
of different studies can be a result of a small sample, difference in study 
design and different criteria for defining categories within investigated 
socioeconomic factor [26]. Further high-quality research is necessary 
so to enhance the current evidence base andoptimize outcomes [24].

This study demonstrated the feasibility of intervention program 
in kindergarten for healthy lifestyle promotion. It could be integrated 
in the curriculum of children in kindergarten to be sustained and 
generalized. However, it needs to be adapted to all categories of the 
population. 

Intervention group Control group
Baseline %(n) Post- assessment 

%(n)
p Baseline %(n) Post- assessment 

%(n)
p

Prepare frying food never or maximum once a week
 Mother employment:
Executive 82.6 (114) 92.5 (148) 0.01 85.6 (84) 86 (49) 0.87
Housewife/ worker 87.6 (106) 86.9 (92) 0.8 81.9 (132) 79.9 (115) 0.66
Father employment:
Executive 84.9 (130) 92 (161) 0.04 88.5 (108) 85.8 (73) 0.63
Worker 84.4 (98) 87.6 (141) 0.41 78.4 (109) 78.5 (91) 0.91
Participate in doing physical activity with their children
Mother employment:
Executive 38.3 (51) 36.5 (50) 0.71 25.0 (24) 32.2 (13) 0.88
Housewife/worker 38.5 (44) 33.5 (60) 0.37 27.2 (45) 29.2 (40) 0.65
Father employment:
Executive 38.9 (58) 39.2 (69) 0.93 29.8 (37) 28.9 (24) 0.87
Worker 37.6 (40) 30.8 (49) 0.24 22.9 (33) 27.3 (30) 0.47

Table 3. Parents' attitudes regarding their children's lifestyles in the intervention and control group at baseline and post-assessment.

Conclusion
Significant changes of physical activity habits and diet characteristics 

were obtained in the intervention group unlike the control group. The 
socioeconomic status seems to be determinant in guiding intervention 
program. 
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