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Abstract: Objective: To assess feasibility of using preschools in Saudi Arabia as a source for collecting nutrition-related 
data; To examine associations among home environment characteristics and child BMI z-score (BMIz). 

Methods: Fifty-three (3-5 years old) children and their mothers were recruited from two preschools in Jeddah, Saudi 
Arabia. Mothers completed a self-administered questionnaire. Child anthropometry was completed using standardized 
procedures. BMIz was calculated using the WHO growth standards and reference data. Associations between child and 
home environment variables were tested using Pearson correlation, t-tests and ANOVA. 

Results: Participation rate in the middle-to high-income preschool was higher compared to the low- to middle-income 
preschool (27.3% vs. 17.4%, respectively). Increase in child age and maternal BMI were associated with lower maternal 
playtime with the child (r= -0.31, p= 0.02, and r= -0.38, p= 0.006, respectively). Increase in child age was also associated 
with lower paternal playtime with the child (r= -0.26, p= 0.05). Paternal playtime with the child was positively associated 
with both paternal involvement in feeding (r= 0.30, p= 0.03) and regular family mealtimes (r= 0.26, p=0.05). There was a 
trend of positive association between paternal involvement in feeding and higher child BMIz (r= 0.26, p=0.08). Mean 
child BMIz was lower when mothers had ≥ a college education vs. not (p= 0.04). Greater child screen time was 
associated with fewer family mealtimes (p= 0.01). 

Conclusion: Increasing awareness is needed in order to improve feasibility of studies conducted in Saudi preschools; 
Future work is needed to further establish the associations of home environment characteristics and child obesity. 
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BACKGROUND 

Obesity is associated with many health 
consequences [1], and is considered a worldwide 
public health concern. During the first few years of life, 
children develop lifelong eating habits and lifestyle 
behaviors [2,3], and their weight status during this 
period can affect obesity risk in subsequent years [4,5]. 
In order to effectively combat child obesity, modifiable 
risk factors must be identified at an early age [6]. 
Characteristics of the home environment, including 
family characteristics and behaviors, are considered 
important modifiable risk factors for childhood 
overweight and obesity [3,7-9], and have been a target 
for obesity intervention programs [10,11]. Examples of 
family characteristics and behaviors found to be 
associated with child body mass index (BMI) or dietary 
intake include; maternal BMI, education and 
employment status [9,12], paternal involvement in child 
feeding [13,14], and regular gathering of the family to 
eat the evening meal [15].  

In the Kingdom of Saudi Arabia (KSA), the 
prevalence of obesity and obesity related diseases 
(e.g., type 2 diabetes) has been alarmingly increasing 
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[16]. The prevalence of overweight and obesity among 
children is concerning; Around 32% of children were 
found to be overweight or obese in 2010 [17]. 
Moreover, Saudi Arabia is classified as a country 
experiencing advanced nutrition transition; Dietary 
patterns are rapidly and drastically changing to mimic 
those seen in western countries [18,19]. It is suspected 
that these changes in dietary intake are secondary to 
changes in socioeconomic status and social and 
familial norms and functioning [20]. 

Among Saudi primary school children, the 
increasing prevalence of overweight and obesity has 
been attributed to dietary habits and sedentary lifestyle 
[21-24]. However, associations between home and 
family characteristics with BMI among children are not 
well established. In addition, studies among pre-
primary school children are scarce [25], and 
associations between the home environment and BMI 
among this age group has not been explored. 
Identifying associations between characteristics of the 
home environment and BMI can help researchers and 
practitioners identify children at risk of obesity, and can 
help develop an obesity intervention framework that is 
culturally-sensitive.  

Traditionally, pre-primary schools (i.e., preschools) 
have been an invaluable resource through which 
researchers may recruit healthy children who are less 
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than 6 years of age for participation in research studies 
[26-28]. However, efficacy of using preschools as a 
recourse for data collection in Saudi Arabia is 
unknown. Documenting the feasibility of using 
preschools in Saudi Arabia as a source for collecting 
nutrition-related data can help inform and aid the 
design of future studies aiming to examine correlates 
with child weight and nutritional status. 

The objectives of this study were to: 1) Assess the 
feasibility of using preschools in Saudi Arabia as a 
source for collecting nutrition-related data; 2) Examine 
associations among characteristics of the home 
environment and BMI z-score (BMIz) in a group of 
Saudi preschool children. 

METHOD 

Sample and Procedure 

Three preschools were contacted between 
September 2016 and March 2017. An official letter was 
sent and the study protocol was further explained to 
each school principle/supervisor over the phone. Study 
packets were sent home in the backpacks of 249 
students. Each study packet included a recruitment 
form to screen for eligibility, a consent form, and the 
study questionnaire. Of the 249 study packets sent 
home, 65 (26%) were completed by mothers and 
returned to the school in a sealed envelope. Of the 65 
participants, 53 had complete data on all variables, and 
these 53 mothers and their children were included in 
the final sample. The study inclusion criteria include; 
child aged between 3 and 5 years old, with no serious 
medical problems or history of food allergies and living 
with his/her biological mother. Participants received a 
small monetary compensation upon completion of the 
study. Ethical approval for this study was obtained from 
King Abdul-Aziz University Biomedical Ethics Unit. 

Arrangements with the Preschools 

The first preschool (Preschool A) that the study 
team contacted was located in the Northern area of the 
city of Jeddah (known to house well-off families), and 
included predominantly middle- to high-income 
families. One hundred and thirty-nine (n=139) children 
were enrolled in the preschool. The preschool owner, 
who also worked on site at the school, was very 
cooperative, and expressed deep interest in nutrition 
and healthy eating.  

The second preschool (Preschool B) that the study 
team contacted was located in the South-Central area 

of the city of Jeddah (known to house lower-income 
families), and included predominantly low- to middle -
income families. One hundred and nine (n=109) 
children were enrolled in the preschool.  

The third preschool (Preschool C) that the study 
team contacted was located in the Southeast area of 
the city of Jeddah (known to house low-income 
families), and included predominantly low-income 
families. The school director declined to cooperate with 
the study team, citing mainly shortage of staff and that 
the teachers were not available to assist with 
distribution/collection of questionnaires. 

Measures 

Child and Home Environment Characteristics 

The study questionnaire was an 18-item self-
administered questionnaire; It included questions about 
child and home environment characteristics which 
previous studies found to be associated with child BMI 
or related outcomes. The questionnaire was in Arabic 
(the native language of all participants). Child 
characteristics assessed include: 1) Child sex (male vs. 
female); 2) child age (as a continuous variable); 3) 
Child screen time, assessed by asking mothers to 
report the average number of hours that the child 
usually spends using electronics (e.g., T.V, tablet, 
video games) per day (response options: none, 1 to 2 
hours, 3 hours or more) [29]; 4) Child relative activity, 
assessed by asking mothers to rate the child’s average 
physical activity level compared to others with similar 
age and sex characteristics (5-point Likert response 
scale, with 1= much lower and 5= much higher) [30]. 

Child screen time and child relative activity were used 
in this analysis as continuous variables.  

Home environment characteristics assessed 
include: 1) Maternal age (as a continuous variable); 2) 
Maternal marital status (response options: married, 
separated, divorced, widowed, other), collapsed for this 
analysis into “married” vs. “single”; 3) Maternal 
education (response options: completed primary 
school, completed middle school, completed high 
school, completed college, completed a postgraduate 
degree), collapsed for this analysis into “less than a 
college education” vs. “more than or equal to a college 
education”; 4) Maternal weight and height, which were 
later used to calculate Maternal BMI by dividing weight 
(kg) by height2 (m2) (included in the analysis as a 
continuous variable); 5) Maternal employment 
(response options: employee, student, none of the 
above), collapsed for this analysis into employee or 
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student = “yes” vs. none of the above= “no”; 6) 
Maternal work hours per day (response options: less 
than 4 hours, 4–8 hours, more than 8 hours, N/A (not 
applicable)); 7) Maternal playtime with child, assessed 
by asking mothers to rate how often they engage in 
active play with the child (5-point Likert response scale, 
with 1= never and 5= always)[31]; 8) Paternal work 
hours per day (response options: less than 4 hours, 4–
8 hours, more than 8 hours, N/A (not applicable), 
collapsed for this analysis into “4-8 hours” vs. “more 
than 8 hours”, as none of the responses fell into the 
other two categories; 9) Paternal playtime with child, 
assessed by asking mothers to rate how often the 
father of the child engages in active play with the child 
(5-point Likert response scale, with 1= never and 5= 
always)[31]; 10) Paternal involvement in feeding, 
assessed by asking mothers to rate how often the 
father of the child participates in making decisions 
regarding the child’s nutrition (5-point Likert response 
scale, with 1= never and 5= always)[14]; 11) Regular 
family mealtimes, assessed by asking mothers to rate 
how often the their family gathers to eat the main meal 
of the day together (5-point Likert response scale, with 
1= never and 5= always)[31]; 12) Grandparents’ 
involvement in feeding, assessed by asking mothers to 
rate how often the child’s grandparents participate in 
making decisions regarding the child’s nutrition (5-point 
Likert response scale, with 1= never and 5= always) 
[32].  

Maternal playtime with child, paternal playtime with 
child, paternal involvement in feeding, regular family 
mealtimes, and grandparents’ involvement in feeding 
were included in this analysis as continuous variables. 

Face validity of the questionnaire was assessed by 
performing a pretest among a group of mothers (n=8) 
with similar characteristics as mothers in the study 
sample. Some questions and response options were 
revised based on mothers’ feedback, and some of the 
wording was adjusted for clarity. Furthermore, the 
questions were reviewed by an expert in childhood 
obesity studies. 

Child BMI z-Score 

Anthropometric measurements of children 
participating in the study were completed at the 
preschools by trained research assistants, using a 
digital scale and stadiometer. Standardized procedures 
to measure the weight and height of each child were 
followed. To avoid transcription error, two research 
assistants were present to measure weight and height; 
one obtained the measurement, and the other recorded 

the data. Shoes and heavy clothing were removed. The 
child was asked to stand still on the scale, with his/her 
weight equally distributed on both feet. Each child was 
weighed twice, and if the two readings were 
inconsistent by more than 0.1kg, the child was weighed 
two more times. Similarly, height was measured twice; 
if the measurements varied by more than 0.5 cm, two 
more measurements were taken [33]. BMI was 
calculated by dividing weight (kg) by height2 (m2), and 
z-scores were calculated based on the World Health 
Organization (WHO) age- and sex-specific growth 
standards and reference data [34,35].  

Statistical Analysis 

Analyses were conducted using IBM SPSS 
Statistics 21.0 (Armonk, NY, USA). Descriptive 
statistics were used to examine sample characteristics 
and differences by preschool; Chi-square statistics was 
used for categorical variables, and independent 
samples t-tests were used for continuous variables. 
Intercorrelations among continuous child and home 
environment variables and child BMIz were tested 
using Pearson correlation. Differences in child 
outcomes (including BMIz) by categorical home 
environment variables were tested using independent 
samples t-tests and one-way ANOVA. Significance 
level was set at p ≤ 0.05. 

RESULTS 

Participation Rate 

The overall participation rate from both schools 
involved in the study was 26%. In Preschool A, 38 of 
the 139 mothers who were contacted participated in the 
study (participation rate 27.3%). In preschool B, 19 of 
the 109 mothers who were contacted participated in the 
study (participation rate 17.4%) (Figure 1). 

Sample Characteristics 

About half of the children participating in the study 
(47.2%) were male, and mean child age was 4.94 (SD= 
1.10). Mean child BMIz was 1.10 (SD= 1.22). The 
majority of mothers (92.5%) were married, and had a 
college education or higher (88.7%). However, most of 
the mothers (60.4%) were unemployed. A large 
proportion of children (41.5%) had 3 hours or more of 
screen time per day (Table 1). There were no 
significant differences between Preschool A and 
Preschool B with regard to any of the child, maternal, 
and home environment variables.  
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Figure 1: Description of preschools approached; Location and participation rate.  

 

Table 1: Sample Characteristics and Differences by Preschool 

Variable 
Total 
N= 53 

Preschool A 
N= 35 

Preschool B 
N= 18 

P 

Child Sex, n (%) 
Male 
Female 

 
25 (47.2) 
28 (52.8) 

 
16 (45.7) 
19 (54.3) 

 
9 (50) 
9 (50) 

0.76 

Child Age, M (SD) 4.94 (1.10) 4.79 (1.04) 5.2 (1.19) 0.17 

Child BMI z-score, M (SD) 1.10 (1.22) 1.15 (1.07) 1.01 (1.48) 0.70 

Maternal Age, M (SD) 32.9 (5.67) 32.14 (4.68) 34.3 (7.07) 0.20 

Maternal Education, n (%) 
≥ College 
< College 

 
47 (88.7) 
6 (11.3) 

 
32 (91.4) 
3 (8.6) 

 
15 (83.3) 
3 (16.7) 

0.37 

Maternal BMI, M (SD) 26.7 (6.96) 27.16 (7.72) 25.9 (5.07) 0.57 

Maternal Employment, n (%) 
Yes 
No 

 
21 (39.6) 
32 (60.4) 

 
15 (42.9) 
20 (57.1) 

 
6 (33.3) 
12 (66.7) 

0.50 

Maternal Work Hours per Day, n (%) 
< 4 
4 - 8 
>8 
N/A 

 
2 (3.80) 
10 (18.9) 
9 (17.0) 
32 (60.4) 

 
1 (2.9) 
7 (20.0) 
7 (20.0) 
20 (57.1) 

 
1 (5.6) 
3 (16.7) 
2 (11.1) 
12 (66.7) 

0.79 

Maternal Playtime with Child, M (SD) 2.49 (0.86) 2.45 (0.91) 2.55 (0.78) 0.70 

Paternal Work Hours per Day, n (%) 
4-8 
>8 

 
21 (36.9) 
32 (60.4) 

 
13 (37.1) 
22 (62.9) 

 
8 (44.4) 
10 (55.6) 

0.35 
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(Table 1). Continued. 

Variable 
Total 
N= 53 

Preschool A 
N= 35 

Preschool B 
N= 18 

P 

Paternal Playtime with Child, M (SD) 2.37 (0.90) 2.37 (0.91) 2.38 (0.91) 0.94 

Paternal Involvement in Feeding, M (SD) 2.27 (1.05) 2.41 (1.13) 2.00 (0.84) 0.18 

Regular Family Mealtimes, M (SD) 2.92 (0.99) 2.80 (1.05) 3.16 (0.85) 0.20 

Grandparents’ Involvement in Feeding, M (SD) 1.71 (1.07) 1.82 (1.05) 1.50 (1.09) 0.30 

Child’s Screen time (Hours per Day), n (%) 
0 
1-2 
≥ 3 

 
8 (15.1) 
23 (43.4) 
22 (41.5) 

 
6 (17.1) 
14 (40.0) 
15 (32.9) 

 
2 (11.1) 
9 (50.0) 
7 (38.9) 

0.73 

Child Relative Activity, M (SD) 2.14 (0.91) 2.08 (1.01) 2.23 (0.66) 0.58 

BMI, Body mass index. BMIz, Body mass index z-score 
Table showing means (M) and standard deviations (SD) or counts (n) and percentages (%).  
Significant differences between weight status groups tested by t-tests for continuous variables and Chi-square tests for categorical variables. 

Associations of Home Environment Characteristics 
with Child Outcomes and BMIz 

Increase in child age and maternal BMI were each 
associated with lower maternal playtime with the child 
(r= -0.31, p= 0.02, and r= -0.38, p= 0.006, 
respectively). Similarly, increase in child age was also 
associated with lower paternal playtime with the child 
(r= -0.26, p= 0.05). Paternal playtime with the child was 
positively associated with both paternal involvement in 
feeding (r= 0.30, p= 0.03) and regular family mealtimes 
(r= 0.26, p=0.05). In addition, paternal involvement in 

feeding was also associated with higher child BMIz, 
though this association only approached statistical 
significance (r= 0.26, p=0.08). Increase in maternal age 
was associated with lower grandparents’ involvement 
in feeding (r= -0.27, p=0.05). Furthermore, increase 
maternal playtime with the child was associated with 
higher child relative activity (r= 0.27, p= 0.04) (Table 
2). 

Children whose mothers had a college education or 
more had significantly lower BMIz (M= 0.98, SD= 1.13) 
compared to children whose mothers had less than a 

Table 2: Intercorrelations among Child and Home Environment Characteristics and Child BMI Z-Score 

 Child 
Age 

Child 
BMIz 

Maternal 
Age 

Maternal 
BMI 

Maternal 
Playtime 

with 
Child 

Paternal 
Playtime 

with 
Child 

Paternal 
Involvement 
in Feeding 

Regular 
Family 

Mealtimes 

Grandparents’ 
Involvement 
in Feeding 

Child 
Relative 
Activity 

Child Age -          

Child BMI z-score 0.17 -         

Maternal Age 0.13 0.22τ
 -        

Maternal BMI 0.20τ 0.09 0.31* -       

Maternal Playtime 
with Child -0.31* 0.16 -0.13 -0.38** -      

Paternal Playtime 
with Child -0.26* 0.07 0.13 -0.13 0.15 -     

Paternal 
Involvement in 
Feeding 

-0.04 0.26τ -0.04 0.11 -0.08 0.30* -    

Regular Family 
Mealtimes 0.16 0.17 0.09 -0.15 -0.04 0.27* 0.06 -   

Grandparents’ 
Involvement in 
Feeding 

0.12 -0.04 -0.27* 0.13 0.11 0.09 0.02 0.10 -  

Child Relative 
Activity 0.13 0.11 -0.15 -0.03 0.27* 0.08 -0.04 0.11 0.10 - 

BMI, Body mass index. BMIz, Body mass index z-score.  
Significant correlations: τ p <0.10, *p < 0.05, **p < 0.01 (two-tailed Pearson correlation).  
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college education (M= 2.15, SD= 1.61) (p= 0.04). 
Paternal playtime with the child was higher among 
children whose mothers were unemployed (M= 2.62, 
SD= 0.90) compared to children whose mothers were 
employed (M= 1.94, SD= 0.80) (p= 0.01). Paternal 
playtime with the child was also higher when fathers 
worked 4 to 8 hours a day (M= 2.66, SD= 0.91) 
compared to more than 8 hours (M= 2.18, SD= 0.85) 
(p= 0.05). Lastly, greater child screen time was 
associated with fewer regular family mealtimes (p= 
0.01) (Table 3). 

DISCUSSION 

Feasibility of Conducting Nutrition-Related 
Research in Saudi Preschools 

Our study suggests that preschools can be used as 
a resource for collecting nutrition-related data in Saudi 
Arabia. However, there are concerns regarding 
representativeness of samples selected from 
preschools, and generalizability of findings. First, we 
were unable to attain participation of a low-income 

preschool in an underprivileged area in Jeddah city. 
The school simply had too many children and too little 
staff to engage in any activities that would disrupt their 
daily routine. Second, participation rate was higher 
among the higher income preschool (Preschool A) 
compared to the lower income preschool (Preschool B) 
(27.3% vs. 17.4%). This discrepancy might be due to 
the owner of Preschool A being invested in improving 
nutritional awareness and dietary practices of her 
students and their mothers. The past efforts of 
Preschools A’s owner might have enlightened parents 
regarding the importance of proper child nutrition and 
related research, and could have encouraged them to 
participate. This might also be a result of families from 
Preschool A having more money and resources to 
invest in healthy eating and willingness to implement 
lifestyle changes. Finally, in KSA, enrolment in pre-
primary education (for children ages 3 to 5) is not a 
prerequisite for admission into primary education and 
first grade; Pre-primary education (including nursery or 
preschool and kindergarten) are not part of the official 
education ladder. Therefore, only a limited number of 
public pre-primary schools exist in Saudi Arabia, and 

Table 3: Comparison of Mean (Standard Deviation) Child Outcomes by Home Environment Characteristics 

 Child 
BMIz 

Maternal 
Playtime 

with Child 

Paternal 
Playtime 

with Child 

Paternal 
Involvement 
in Feeding 

Regular 
Family 

Mealtimes 

Grandparents’ 
Involvement in 

Feeding 

Child 
Relative 
Activity 

Maternal Education 
≥ College  
< College 
P* 

 
0.98 (1.13) 
2.15 (1.61) 

0.04 

 
2.48 (0.88) 
2.50 (0.83) 

0.97 

 
2.34 (0.91) 
2.66 (0.81) 

0.41 

 
2.28 (1.10) 
2.16 (0.40) 

0.80 

 
2.89 (0.98) 
3.16 (1.16) 

0.53 

 
1.71 (1.12) 
1.66 (0.51) 

0.91 

 
2.15 (0.78) 
2.00 (1.67) 

0.70 

Maternal Employment 
Yes 
No 
P* 

 
1.00 (1.29) 
1.09 (1.23) 

0.83 

 
2.27 (0.82) 
2.62 (0.90) 

0.21 

 
1.94 (0.80) 
2.62 (0.90) 

0.01 

 
1.88 (0.90) 
2.48 (0.99) 

0.04 

 
2.55 (0.92) 
3.03 (0.99) 

0.10 

 
1.94 (1.11) 
1.50 (0.98) 

0.15 

 
2.00 (0.84) 
2.16 (0.93) 

0.54 

Maternal Work Hours per Day 
< 4 
4 - 8  
>8  
N/A 
P** 

 
0.40 (0.32) 
1.18 (1.59) 
1.22 (0.73) 
1.09 (1.23) 

0.86 

 
2.50 (2.12) 
2.40 (0.69) 
2.22 (0.83) 
2.59 (0.97) 

0.71 

 
2.00 (0.00) 
1.80 (0.91) 
2.22 (0.66) 
2.62 (0.90) 

0.06 

 
2.50 (0.70) 
1.70 (0.82) 
2.11 (1.36) 
2.48 (0.99) 

0.21 

 
3.50 (0.70) 
2.50 (0.84) 
2.88 (1.16) 
3.30 (2.76) 

0.42 

 
3.00 (0.00) 
1.80 (1.22) 
2.12 (1.12) 
1.50 (0.98) 

0.14 

 
1.50 (0.70) 
2.00 (0.47) 
2.33 (1.22) 
2.16 (2.09) 

0.66 

Paternal Work Hours per Day 
4-8 
>8 
P* 

 
1.50 (1.63) 
0.86 (0.84) 

0.08 

 
2.61 (0.86) 
2.40 (0.87) 

0.38 

 
2.66 (0.91) 
2.18 (0.85) 

0.05 

 
2.28 (1.00) 
2.25 (1.09) 

0.92 

 
3.00 (1.09) 
2.87 (0.94) 

0.66 

 
1.95 (1.14) 
1.56 (1.01) 

0.20 

 
2.05 (0.94) 
2.18 (0.89) 

0.60 

Child’s Screen time (Hours per Day) 
0 
1-2 
≥ 3 
P** 

 
1.79 (1.38) 
1.16 (1.38) 
0.74 (0.83) 

0.12 

 
2.37 (1.06) 
2.56 (0.78) 
2.45 (0.91) 

0.84 

 
2.50 (0.755) 
2.52 (0.94) 
2.18 (0.90) 

0.42 

 
2.12 (1.45) 
2.60 (0.83) 
1.95 (1.02) 

0.10 

 
3.37 (0.91) 
0.85 (0.17) 
2.45 (1.01) 

0.01 

 
1.71 (1.25) 
1.14 (0.23) 
1.54 (1.83) 

0.60 

 
2.50 (1.30) 
0.83 (0.17) 
1.95 (0.80) 

0.34 

BMI, Body mass index. BMIz, Body mass index z-score. 
* p value for independent samples t-test. 
** p value for one-way ANOVA. 
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general enrolment rate is low [36,37]. Since a large 
proportion of Saudi children rely on government-
subsidized public schools for their education (2.2 out of 
2.8 million primary school students were enrolled in 
public schools in 2015) [38], we can infer that children 
enrolled in private preschools may not be accurate 
representatives of 3- to 5-year old Saudi children.  

In developed countries, such as the United States, 
using pre-primary schools as a base for data collection 
has proven efficient and resourceful [26-28]; Since 
kindergarten (for children age 5) is an official grade and 
mandatory prerequisite for enrollment in first grade in 
some states/countries [39,40], research data from 5-
year olds and their parents can be collected through 
both private and public schools. Similarly, some 
preschools (for children ages 3 and 4), such as Head 
Start in the United States [28], are subsidized by the 
government, which helps ensure availability of a 
reliable source for research data from a representative 
sample. However, in Saudi Arabia, researchers may 
elect to use other sources for data collection, that will 
provide higher external validity. Primary healthcare and 
well-child pediatric check-ups are provided in both 
private and public (i.e., government-subsidized) 
healthcare centers, and may be a valuable resource of 
research data. Otherwise, generalizability of data from 
preschools can be improved by increasing awareness 
regarding child nutrition and related health outcomes 
among both parents and school supervisors, and by 
increasing assistance in low-income preschools to 
facilitated participation. 

Home Environment Characteristics, Child 
Outcomes and BMIz 

Findings from this pilot study provide preliminary 
evidence that significant associations exist among 
home environment characteristics, child outcomes and 
BMIz in a group of Saudi preschoolers. We found that 
higher maternal education was associated with lower 
child BMIz, which is consistent with findings from 
previous studies [9]. There was a trend towards 
increased child BMIz with increased paternal 
involvement in feeding. It is unclear whether fathers’ 
involvement in making nutrition decisions leads to 
increased child weight status, or whether higher child 
adiposity leads fathers to try to alleviate the problem 
and improve child dietary intake. Although one study 
found that father involvement in feeding may be 
associated with greater consumption of fast foods [14], 
longitudinal studies are needed in order to establish 
directionality of the association between father 
involvement in feeding and child BMIz.  

Although previous work found that maternal and 
paternal playtime with the child is associated with lower 
child obesity risk [41,42] our findings suggest that 
maternal and paternal playtime may decrease with 
older child age and higher maternal BMI. Paternal 
playtime with the child was also negatively associated 
with the father’s work hours per day and maternal 
employment, which suggests that fathers may play 
more with their children when they spend less time at 
work, and when the mother is available to contribute to 
other household necessities. In addition, higher 
paternal playtime with the child was related to higher 
paternal involvement in feeding and regular family 
mealtimes, which alludes to better family functioning 
overall when fathers are more generally involved, as 
seen previously [43]. Higher maternal playtime with the 
child was associated with higher ratings of child’s 
relative physical activity. This could imply that mothers 
may play more with their children when they perceive 
them to be more active, or that mothers’ efforts to play 
with their children lead to increased child activity level. 
Additional studies are needed in order to establish 
these associations, and to further examine specific 
types and determinants of parent-child play. 

In our sample, grandparents were shown to 
participate more in making decisions regarding the 
child’s nutrition when mothers were of younger age. 
Given previous findings showing the important role that 
grandparents play in child feeding in some cultures 
[44], the role of grandparents should be further 
explored in Saudi cohorts. Lastly, we found that 
increased child screen time was associated with lower 
family mealtimes. This corroborates previous data 
showing associations between screen time and 
negative child outcomes [45]. 

To our knowledge, our study was the first to 
describe feasibility of collecting home environment and 
nutrition-related data in preschools in Saudi Arabia. 
Additionally, we were unable to identify studies 
examining associations between home environment 
characteristics and child BMIz among Saudi 
preschools. Further strengths of our study include that 
child anthropometrics were objectively measured, and 
that participants were selected from two preschools in 
different areas of the city. 

Limitations of our study include that our sample size 
was small, which limited our ability to perform adjusted 
analyses. Future studies with larger sample sizes are 
needed to confirm our findings. Our questionnaire was 
self-administered, and literacy level might have 
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influenced comprehension and response to questions. 
However, due to the conservative customs and desire 
for privacy, mothers may not have felt comfortable 
reporting on home and family practices in an one-on-
one interview; Answering the questions alone at home 
might have resulted in more honest responses. As with 
similar studies which invlove assessing behaviors, our 
data might have been subjected to reporting bias. 
Further studies are needed in oreder to identify the 
best method for collecting similar data.  

CONCLUSION 

Our study suggests that increasing awareness 
regarding child nutrition and related research is needed 
in order to improve feasibility of studies conducted in 
Saudi preschools, and generalizability of findings. Our 
study found preliminary evidence that home 
environment characteristics are associated with child 
weight status in Saudi children. Future work is needed 
to further establish these associations and to develop a 
framework for obesity interventions that are sensitive to 
the Saudi culture. 

ACKNOWLEDMENTS 

We would like to thank Manal N. Al-Lahyani, Amani 
Najjar, Doaa A. Zoghbi, and Rawan H. Al-Haddad for 
their assistance in data collection.  

REFERENCES 

[1] Deckelbaum RJ, Williams CL. Childhood obesity: The health 
issue. Obes Res 2001; 9(S11): 239S-43S. 
https://doi.org/10.1038/oby.2001.125 

[2] Birch LL, Fisher JO. Development of eating behaviors among 
children and adolescents. Pediatrics 1998; 101(2): 539-49. 
https://doi.org/10.1016/S0031-3955(05)70347-3 

[3] Birch LL, Davison KK. Family environmental factors 
influencing the developing behavioral controls of food intake 
and childhood overweight. Pediatric Clinics of North America 
2001; 48(4): 893-907. 

[4] Cunningham SA, Kramer MR, Narayan KMV. Incidence of 
childhood obesity in the United States N Engl J Med 2014; 
370(5): 403-11. 

[5] Dietz WH. Critical periods in childhood for the development 
of obesity. American Journal of Clinical Nutrition 1994; 59(5): 
955-9. 

[6] Epstein LH, Myers MD, Raynor HA, Saelens BE. Treatment 
of pediatric obesity. Pediatrics 1998; 101(1): 554-70. 

[7] Evans GW. The environment of childhood poverty Am 
Psychol 2004; 59(2): 77. 
https://doi.org/10.1037/0003-066X.59.2.77 

[8] Suglia SF, Duarte CS, Chambers EC, Boynton-Jarrett R. 
Cumulative social risk and obesity in early childhood. 
Pediatrics 2012; 129(5): e1173-9. 
https://doi.org/10.1542/peds.2011-2456 

[9] Hesketh k, Crawford D, Salmon J, Jackson M, Campbell K. 
Associations between family circumstance and weight status  
 

of Australian children. Journal of Pediatric Obesity 2007; 
2(2): 86-96. 
https://doi.org/10.1080/17477160601148554 

[10] Epstein LH, Valoski A, Wing RR, McCurley J. Ten-year 
outcomes of behavioral family-based treatment for childhood 
obesity. Health Psychology 1994; 13(5): 373-83. 
https://doi.org/10.1037/0278-6133.13.5.373 

[11] Golan M, Crow S. Targeting parents exclusively in the 
treatment of childhood obesity: Long‐Term results. Obesity 
2004; 12(2): 357-61. 
https://doi.org/10.1038/oby.2004.45 

[12] Anderson PM, Butcher KF, Levine PB. Maternal employment 
and overweight children 31 2003; 22(3): 477-504. 

[13] Gubbels JS, Kremers SP, Stafleu A, de Vries SI, Goldbohm 
RA, Dagnelie PC, et al. Association between parenting 
practices and children's dietary intake, activity behavior and 
development of body mass index: the KOALA Birth Cohort 
Study. International Journal of Behavioral Nutrition and 
Physical Activity 2011; 8(1): 18. 
https://doi.org/10.1186/1479-5868-8-18 

[14] Guerrero AD, Chu L, Franke T, Kuo AA. Father involvement 
in feeding interactions with their young children. American 
Journal of Health Behavior 2016; 40(2): 221-30. 
https://doi.org/10.5993/AJHB.40.2.7 

[15] Hammons AJ, Fiese BH. Is frequency of shared family meals 
related to the nutritional health of children and adolescents? 
Pediatrics 2011: peds-2010. 

[16] Al-Othaimeen AI, M Al-Nozha M, Osman AK. Obesity: an 
emerging problem in Saudi Arabia. Analysis of data from the 
National Nutrition Survey. Eastern Mediterranean Health 
Journal 2007; 13(2): 441-8. 

[17] El-Mouzan M, Foster P, Al-Herbish A, Al-Salloum A, A Al-
Omer A, Qurachi M, et al. Prevalence of overweight and 
obesity in Saudi children and adolescents. Annals of Saudi 
Medicine 2010; 30(3): p.203. 
https://doi.org/10.4103/0256-4947.62833 

[18] Sibai SM, Nasreddine L, Mokdad AH, Adra N, Tabet M, 
Hwalla N. Nutrition transition and cardiovascular disease risk 
factors in Middle East and North Africa countries: reviewing 
the evidence. Annals of Nutrition and Metabolism 2010; 57(3-
4): 193-203. 
https://doi.org/10.1159/000321527 

[19] Ng SW, Zaghloul S, Ali H, Harrison G, Yeatts K, El-Sadig M, 
et al. Nutrition transition in the United Arab Emirates. 
European Journal of Clinical Nutrition 2011; 65(12): 328-
1337. 
https://doi.org/10.1038/ejcn.2011.135 

[20] Popkin BM. Global nutrition dynamics: the world is shifting 
rapidly toward a diet linked with noncommunicable diseases 
The American Journal of Clinical Nutrition 2006; 84(2): 289-
98. 

[21] Al-Muhaimeed AA, Dandash K, Ismail MS, Saquibc N. 
Prevalence and correlates of overweight status among Saudi 
school children. Annals of Saudi Medicine 2015; 35(4): 275. 
https://doi.org/10.5144/0256-4947.2015.275 

[22] Amin TT, Al-Sultan AL, Ali A. Overweight and obesity and 
their relation to dietary habits and socio-demographic 
characteristics among male primary school children in Al-
Hassa, Kingdom of Saudi Arabia. European Journal of 
Nutrition 2008; 47(6): 310. 
https://doi.org/10.1007/s00394-008-0727-6 

[23] Mahfouz AA, Abdelmoneim I, Khan MY, Daffalla AA, Diab 
MM, Al-Gelban KS, et al. Obesity and related behaviors 
among adolescent school boys in Abha City, Southwestern 
Saudi Arabia. Journal of Tropical Pediatrics 2007; 54(2): 120-
4. 
https://doi.org/10.1093/tropej/fmm089 

[24] Al-Hazzaa HM. Pedometer-determined physical activity 
among obese and non-obese 8-to 12-year-old Saudi 



Home Environment Characteristics and BMI Z-Score International Journal of Child Health and Nutrition, 2017, Vol. 6, No. 4      131 

schoolboys. Journal of Physiological Anthropology 2007; 
26(4): 459-65. 
https://doi.org/10.2114/jpa2.26.459 

[25] Al-Hazzaa HM, Al-Rasheedi AA. Adiposity and physical 
activity levels among preschool children in Jeddah, Saudi 
Arabia Saudi Medical Journal 2007; 28(5): 766. 

[26] Chen AY, Escarce JJ. Peer reviewed: Family structure and 
childhood obesity, early childhood longitudinal study—
kindergarten cohort. Preventing Chronic Disease 2010; 7(3). 

[27] Maher EJ, Li G, Carter L, Johnson DB. Preschool child care 
participation and obesity at the start of kindergarten. 
Pediatrics 2008; 22(2): 322-30. 
https://doi.org/10.1542/peds.2007-2233 

[28] Lumeng JC, Kaciroti N, Sturza J, Krusky AM, Miller AL, 
Peterson KE, et al. Changes in body mass index associated 
with Head Start participation. Pediatrics 2015; 135(2): e449-
56. 
https://doi.org/10.1542/peds.2014-1725 

[29] Spurrier NJ, Magarey AA, Golley R, Curnow F, Sawyer MG. 
Relationships between the home environment and physical 
activity and dietary patterns of preschool children: A cross-
sectional study. International Journal of Behavioral Nutrition 
and Physical Activity 2008; 5(1): 31. 
https://doi.org/10.1186/1479-5868-5-31 

[30] Wen LM, Van-der-Ploeg HP, Kite J, Cashmore A, Rissel C. A 
validation study of assessing physical activity and sedentary 
behavior in children aged 3 to 5 years. Pediatric Exercise 
Science 2010; 22(3): 408-20. 
https://doi.org/10.1123/pes.22.3.408 

[31] McGarvey E, Keller A, Forrester M, Williams E, Seward D, 
Suttle DE. Feasibility and benefits of a parent-focused 
preschool child obesity intervention. American Journal of 
Public Health 2004; 94(4): 1490-5. 
https://doi.org/10.2105/AJPH.94.9.1490 

[32] Li B, Adab P, Cheng KK. The role of grandparents in 
childhood obesity in China - evidence from a mixed methods 
study. International Journal of Behavioral Nutrition and 
Physical Activity 2015; 12(1): 91. 
https://doi.org/10.1186/s12966-015-0251-z 

[33] Mosli RH, Miller AL, Peterson KE, Kaciroti N, Rosenblum K, 
Baylin A, et al. Birth order and sibship composition as 
predictors of overweight or obesity among low-income 4- to 
8-year-old children. Pediatric Obesity 2016; 11(1): 40-6. 
https://doi.org/10.1111/ijpo.12018 

[34] Onis MD, Onyango AW, Borghi E, Siyam A, Nishida C, 
Siekmann J. Development of a WHO growth reference for  
 

school-aged children and adolescents. Bulletin of the World 
health Organization 2007; 85(9): 660-7. 
https://doi.org/10.2471/BLT.07.043497 

[35] World Health Organization. WHO child growth standards: 
length/height for age, weight-for-age, weight-for-length, 
weight-for-height and body mass index-for-age, methods and 
development. World Health Organization; 2006. 

[36] World Data on Education (6th ed.). UNESCO IBE 2006/2007. 
Available from: http://www.ibe.unesco.org/en/resources? 
search_api_views_fulltext=%22WDE%202006%20index. 

[37] Allqassem R, Dashash D, Alzahrani A. Early Childhood 
Education in Saudi Arabia: Report. World Journal of 
Education 2016; 6(5). 

[38] Ministry of Education Statistical Information. Kingdom of 
Saudi Arabia. Statistics on General Education by Year. 
Available from: https://www.moe.gov.sa/ar/Pages/Statistical-
Information.aspx. 

[39] Federal Education Budget Project. New America Foundation. 
Retrieved May 21, 2013. 

[40] Education Commission of the States. 50-state comparison: 
State kindergarten Policies (2014), Accesed on August 28, 
2017: https://www.ecs.org/kindergarten-policies/. 

[41] Wong MS, Jones‐Smith JC, Colantuoni E, Thorpe RJ, Bleich 
SN, Chan KS. The longitudinal association between early 
childhood obesity and fathers' involvement in caregiving and 
decision‐making. Obesity 2017. 
https://doi.org/10.1002/oby.21902 

[42] Benson L, Mokhtari M. Parental employment, shared parent–
child activities and childhood obesity. Journal of Family and 
Economic Issues 2011; 32(2): 233-44. 
https://doi.org/10.1007/s10834-011-9249-0 

[43] Buswell L, Zabriskie RB, Lundberg N, Hawkins AJ. The 
relationship between father involvement in family leisure and 
family functioning: The importance of daily family leisure. 
Leisure Sciences 2012; 34(2): 172-90. 
https://doi.org/10.1080/01490400.2012.652510 

[44] Li B, Adab P, Cheng KK. The role of grandparents in 
childhood obesity in China-evidence from a mixed methods 
study. International Journal of Behavioral Nutrition and 
Physical Activity 2015; 12(1): 91. 
https://doi.org/10.1186/s12966-015-0251-z 

[45] Boone JE, Gordon-Larsen P, Adair LS, Popkin BM. Screen 
time and physical activity during adolescence: longitudinal 
effects on obesity in young adulthood. International Journal 
of Behavioral Nutrition and Physical Activity 2007; 4(1): 26. 
https://doi.org/10.1186/1479-5868-4-26 

 
Received on 23-09-2017 Accepted on 15-10-2017 Published on 09-11-2017 
 
https://doi.org/10.6000/1929-4247.2017.06.04.1 
 
© 2017 Rana H. Mosli; Licensee Lifescience Global. 
This is an open access article licensed under the terms of the Creative Commons Attribution Non-Commercial License 
(http://creativecommons.org/licenses/by-nc/3.0/) which permits unrestricted, non-commercial use, distribution and reproduction in 
any medium, provided the work is properly cited. 
 
 
 


