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Abstract

Background: Childhood overweight and obesity have emerged as major global public health concerns
and are now recognized among the most prevalent preventable causes of morbidity and mortality.
Beyond their immediate health risks, excess weight in early childhood adversely affects physical,
psychological, social, and environmental dimensions of quality of life.

Aim: This study examines the effectiveness of a maternal nutrition-education program in improving
mothers’ knowledge of healthy dietary habits and physical activity for preschool children.
Methodology: The study employed a two-phase design. Phase 1 consisted of a cross-sectional survey
to determine the prevalence of overweight and obesity among children aged 3—6 years enrolled in
selected kindergartens in Makkah, Saudi Arabia. Phase 2 used a two-stage cluster random sampling
technique. In the first stage, four kindergartens were randomly selected from 115 facilities across eight
districts. In the second stage, the selected kindergartens were randomly assigned to an intervention or
control group. Mothers of eligible children were recruited until the required sample size was reached.
The intervention group received a structured five-week nutritional education program, whereas the
control group received routine one-time dietary and weight-management advice. Data were collected at
baseline and three months post-intervention using a screening questionnaire and the General Nutrition
Knowledge Questionnaire (GNKQ). Statistical analyses were performed using SPSS version 22.
Results: Of the 350 distributed questionnaires, 176 completed responses were analyzed. The sample
included 100 boys and 76 girls (mean age: 5.5 years). Most mothers were college-educated (72.6%) and
employed (65%), and the majority of parents were married (94%). Nearly half of the children (48.9%)
had normal weight, while 11.9% were overweight and 21% were obese. A significant improvement in
maternal nutrition knowledge was observed in the intervention group compared with the control group
at post-test (p < 0.0001), with no significant differences at baseline. Dietary and lifestyle patterns
revealed that 52.2% of children had mixed feeding during infancy; daily breakfast, lunch, and dinner
intake was reported by 38.6%, 67%, and 54.5% respectively; and 36.9% consumed snacks one to two
times daily. Lunch was the primary meal for most children (64.2%), and boiled food was the most
common cooking method (44.3%). Most mothers reported removing visible fats from meat (84.7%).
Screen time ranged between one and three hours daily for half of the children, while 65.9% engaged in
some physical activity. Only 22.2% of mothers reported having nutrition-related qualifications, and
7.2% had attended a nutrition-related course.

Conclusion: With the global rise in childhood overweight and obesity, early preventive strategies are
essential. The findings highlight the need for sustained, community-based educational interventions
targeting parents—particularly mothers—alongside broader efforts by policymakers and educators to
promote healthy eating and physical activity habits among Saudi preschool children.

WWW.DIABETICSTUDIES.ORG 276


http://www.diabeticstudies.org/

The Review of DIABETIC STUDIES
Vol. 20 No. S5 2024

Keywords: Maternal education; Nutrition education; Preschool children; Dietary habits; Physical
activity; Childhood obesity; Overweight prevention; Makkah; Saudi Arabia; Health promotion.

1. Introduction

Overweight and obesity in childhood are emerging as one of the major public health concerns in the
last few decades, affecting both developed and developing countries. Recent data revealed that
overweight and obesity were estimated to cause 3-4 million deaths, 3-9% of years of life lost, and 3-8%
of disability-adjusted life-years (DALY's) worldwide [1]

In the year 2014, according to the World Health Organization, it is found that over 600 million Obese
individuals. And 41 million children (under age 5) around the world were either overweight or obese
and it is predicted that by 2030, a majority of the adult population of the world would be either obese
or overweight [2]

Specifically, in Africa, the number of children who are overweight or obese has doubled from 5.4
million in 1990 to 10.6 million in 2014. In Asia, nearly half of the children under five were overweight
or obese [2]. A similar pattern was observed in Saudi Arabia, overall obesity prevalence in 2017 reached
52.9%. According to the statistics, rate of obesity is continuously increasing and expected to reach
59.5% by 2022 [3]

Obesity can be defined as an abnormal condition or excess accumulation of fat in adipose tissue, to the
extent that health may be impaired [4] Overweight and obesity conditions develop from the interaction
between predisposing factors genetic, behavioural, socioeconomic and environmental factors when
there is an imbalance between calories consumed and calories expenditure mostly due to consumption
of unhealthy foods and physical inactivity that may affect all ages and all socio-economic classes. [5] I
It is known to be associated with substantial loss of quality of life. [1] Children as a vulnerable group
requires special attention and nutritional care because of the negative nutritional consequences that may
occur among them.[5]

Children obesity disturb all aspects of a child's life. It is proven to cause multiple health obstacles
especially to those who have been overweight and obese since early childhood. It can cause different
health problems range from physical and psychological to social problems. The physical health
problems range from type 2 diabetes, high blood pressure, asthma, heart disease, sleep apnea and certain
types of cancer. [6] The psychological problems range from depression, “low self-esteem, anxiety,
depression and the feeling of chronic rejection, body dissatisfaction loss-of-control eating, unhealthy
and extreme weight control behaviours, impaired social relationships, obesity stigma, withdrawal from
peer interaction, negative self-esteem and decreased health-related quality of [7]

In epidemiological studies body mass index is the most commonly method used to assess overweight
and obesity for both children and adults. BMI is determined both by weight and height and calculated
by dividing weight in kilograms by the square of height in meters (kg/ m2). [8] The measure is simple,
practical, inexpensive and easy to use to assess population overweight and obesity but is prone to
overestimating some peoples’ weight status as it does not measure Increased fat-free mass such as
muscle mass. Hence, it does not distinguish overweight due to excess fat mass from overweight due to
excess lean mass [4]

For children, weight status is determined using an age- and sex-specific percentile for BMI as a
substitute of the BMI categories used for adults. Overweight define as a BMI at or above the 85th
percentile and below the 95th percentile for children of the same age and sex. Obesity is diagnosed as
a BMI at or above the 95th percentile for children of the same age and sex[9]. That is due to the body
composition fluctuates differentially with developmental growth across age and sex. Consequently,
BMI levels among children need to be determined compared to other children of the same age and sex
[6,10]
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Regarding the sutable amounts of consuming diffent kind of foods and practicing physical activities for
children (2-8 years), the american diatry guidline 2015-2012 recommended the following as daily
consumption; fruits & vegetables (1-1.5 cup), serials (1.5-5.0 ounce), protein (2-4 ounce), milk (2-
3cups), the lowest estimated calories/daily for preschool children is 1000calories, and reached 1200to
1800 based on gender, ae, and lifestyle. [11] On the other hand, there is no exact amount or duratio for
physical activities under 6 year, however, children should be encouraged to be active throughout the
day, every day fro at least 180 minutes. Children under 5 should not be inactive for long times, except
when they're aslee, where apctivity of any intensity should be encouraged, including light activity
(standing up, moving around, rolling and playing) and more energetic physical activity (skipping,
hopping, running and jumping). And the best games to get moving in this age are (climbing frame,
riding a bike, playing in water, chasing games and ball games). [12]

The consequences of childhood obesity go beyond health; they can also impact the economic, social,
and psychological aspects of our community. It is, therefore, essential to develop the effective
measurement that can be used to control this rising epidemic and decrease the future increase in health
care cost. [13] Childhood obesity prevention programs are one of the current tools that are being used
to fight childhood obesity. To date, the majority of childhood obesity interventions have had short-term
success. Evidence suggests that eating behaviours are learned at an early age, and therefore,
preventative efforts during early childhood may have life-long success in preventing obesity [14].

Additionally, previous studies have shown that interventions that involved parents were more effective.
Obesity prevention efforts need to be implemented in a wide range of settings, including the home, to
have long-term success and sustainability. this study focused on prevention during early development
with parental involvement [15]. The study aims to evaluate the effectiveness of the nutrition educational
program of preschool children's mothers on changing knowledge about dietary habit and physical
activity.

In recent years, growing international attention has been directed toward the prevention of childhood
obesity during the preschool period, as evidence increasingly demonstrates that health-related behaviors
established in early childhood tend to persist across the life course. Dietary patterns, food preferences,
screen-related sedentary behaviors, and levels of physical activity are largely formed before the age of
six, making early childhood a critical window for preventive intervention. Studies published between
2020 and 2022 emphasize that interventions initiated during this developmental stage are more likely
to produce sustainable outcomes than those introduced later in childhood or adolescence.

Contemporary research has also highlighted the pivotal role of parents—particularly mothers—in
shaping early childhood nutrition and lifestyle behaviors. Mothers typically serve as the primary
caregivers and decision-makers regarding food selection, meal preparation, portion sizes, and
opportunities for physical activity. Recent evidence indicates that higher maternal nutrition knowledge
is associated with healthier dietary patterns among children, including increased consumption of fruits,
vegetables, and whole grains, as well as reduced intake of sugar-sweetened beverages and energy-dense
foods. Furthermore, maternal attitudes toward physical activity have been shown to significantly
influence children’s activity levels and sedentary behaviors.

Despite the growing body of international literature supporting parent-focused interventions, evidence
from Saudi Arabia remains comparatively limited, especially for structured nutrition education
programs targeting mothers of preschool children. Although several regional studies have documented
high prevalence rates of childhood overweight and obesity, fewer investigations have examined
modifiable parental factors, such as nutrition knowledge and feeding practices, or evaluated the
effectiveness of educational interventions within the Saudi cultural context. This gap is particularly
important given the rapid lifestyle transitions occurring in Saudi society, including increased reliance
on convenience foods, higher screen exposure among young children, and reduced opportunities for
daily physical activity.
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Recent national and regional reports up to 2023 indicate that childhood overweight and obesity continue
to rise in Saudi Arabia, reinforcing the urgency of implementing evidence-based, culturally appropriate
preventive strategies. Public health authorities increasingly recognize that sustainable obesity
prevention requires community-based approaches that engage families, rather than relying solely on
school-based or clinical interventions. Maternal education programs represent a promising strategy, as
they can enhance nutrition literacy, empower mothers to adopt healthier feeding practices, and create
supportive home environments that foster healthy growth and development in young children.

Within this context, evaluating the effectiveness of maternal nutrition education programs is essential
to inform public health policy and guide future intervention design. Understanding how structured
educational interventions influence maternal knowledge related to dietary habits and physical activity
can contribute to the development of scalable prevention strategies aimed at reducing the burden of
childhood obesity in Saudi Arabia.

2. Literature Review

Overweight and obesity are independent risk factors for morbidity and mortality throughout an
individual’s life span. Being overweight or obese during childhood increases the duration that an
individual will have to live with co-morbidities associated with obesity by one or two decades and will
increase their risk of obtaining many adult diseases and increase the risk of premature death [16]. In
addition to health issues, being Overweight and obese has economic consequences. Direct costs related
to medical expenditures from obesity-related diseases, and indirect costs related to reduced productivity
and disability. Childhood obesity also has an impact on the nation’s medical costs. Annual medical
costs are about three times higher for an obese child than a child of normal weight. The average annual
costs for prescription drugs, emergency room visits, and outpatient services related to childhood obesity
are more than $14 billion and the inpatient hospital costs are $238 million annually [13].

Beside to the medical costs, there are physical, emotional and social costs related to childhood obesity.
Among adults, obesity-related job absenteeism costs the nation $4.3 billion each year. Obesity is also
associated with decrease work productivity totaling $506 per obese worker each year [13]. Among
children, the loss of productivity is expressed as school absenteeism. Compared to their normal-weight
peers, school absenteeism among obese children is significantly higher [17]. If nothing is done to
prevent obesity in children, the direct and indirect costs will continue to rise [13].

The Arabian Gulf Countries has higher rates of obesity and diabetes and spends more than 5.6 USD
billions a year on diabetes-related health care. For example, the Saudi Diabetes & Endocrine
Association estimates the indirect and direct costs of overweight and obesity to be around to five billion
dollars per year in Saudi Arabia [18]. During the past three decades, Saudi Arabia has been undergoing
rapid socio-economic and nutrition transformation. The increase in income parallels changes in lifestyle
and dramatic change in food consumption patterns towards a westernized diet high in energy, salt, fats
and sugar and physical inactivity [19].

Economic development has created obvious changes in eating habits. For example, in Saudi Arabia,
the daily per capita fat consumption has risen to 143% and a similar trend in the reduction of energy
expenditure has been recorded. Unfortunately, due to these social changes, the concept of eating has
changed from being a simple and necessary required nourishment to a marker of lifestyle and source of
pleasure [20]. There are many challenges to managing childhood obesity. Due to their growing bodies,
children who's on a restricted diet may not receive the energy and nutrients their bodies need to develop
properly [7]. Inadequate diet during this period can result in decreased iron deficiency, anemia, learning
ability, delayed sexual maturity, impaired school performance, lack of concentration, and slow growth.
Furthermore, inappropriate food habits increase obesity/underweight, and the risk of incidence of diet-
related chronic diseases among adolescents [6].

Prevention should be the primary goal for childhood obesity. If successful, obesity in the adult
population will also decrease [21]. Modifiable and non-modifiable risk factors both play a role in the
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childhood obesity epidemic. Modifiable risk factors for children include lack of regular exercise,
excessive television viewing or computer usage, working parent, low family income, and
overconsumption of high-calorie foods. The most common non-modifiable risk factor is genetics.
Intervention programs aimed at childhood obesity are often focused on the modifiable risk factors [22].

Intervention programs apply behavior modification techniques to promote lifelong lifestyle changes.
Also, parent involvement in behavior modification programs has a greater impact than those with little
or no parent involvement [22]. Lifestyle modification includes both behavioral and cognitive changes.
Lifestyle modification encourages long-term lifestyle and behavior change and motivates increased
caloric expenditure while decreasing caloric intake [23].

Evidence suggests that discouraged consumption of High caloric dense foods and encouraged
consumption of low caloric dense foods and leads to small positive changes. Placing emphasis on the
consumption of plant-based foods, vegetables, and fruits are major steps in decreasing energy-dense
food intake [21]. Consumption of small, frequent meals may also be influential in reducing caloric
intake [14].

Some factors play an essential role in the development of obesity. It is a complex multifactorial
phenomenon school, community, environment, culture, media, and industries These factors are leading
to obesity due to their influence on the child’s diet and level of physical activity also, A weight of the
child can be influenced by his parents [21]. Parent involvement is a fundamental component of
childhood obesity prevention interventions. Parents are the role models and providers of food and
physical activity opportunities [15].

Physical activity and dietary habits are established during the early years of life. Therefore, parent
involvement has powerful effects on a child’s perceptions, and behaviors towards food and physical
activity. Feeding practices are intended to promote positive and healthy [22]. Eating behaviors that will
foster a child’s development; thus, these practices may produce unintended negative consequences,
Therefore, parent’s role in the feeding process should be examined when researching the influences on
child weight status [15].

Parents are key players in the development of childhood obesity because they directly influence the
child’s genetic potential and their environment. Parents determine what foods are offered to their
children and provide the atmosphere in which children are eating. Low parental educational level,
Parental obesity low total family income, an absence of breastfeeding, and physical inactivity, long
hours of TV watching is significantly associated with childhood overweight/obesity [14].

Research revealed a strong correlation between parental food preferences and their child’s food
preferences, particularly with fruits, vegetables, sweetened beverages, and meats. Young children learn
about eating and foods by watching the eating habits and food preferences of their parents [14].
Research have demonstrated that children are more likely to eat an unfamiliar food item after watching
their mother consume the same food item. These findings, with the findings of other research studies,
suggest that parental influence can play a significant role in the prevention of childhood obesity by
establishing healthy eating behaviors in their children. Additionally, parents are solely responsible for
purchasing and preparing healthy food for their children [22].

A measure of parental influence on the child’s eating behaviors is a necessary component of childhood
obesity so that Any program implemented must include a parent component [15].

To date, the majority of childhood obesity interventions have occurred in schools with older children
and adolescents and have had short-term success. Evidence suggests that eating behaviors are achieved
at an early age, and therefore, preventative efforts during early childhood may have life-long success in
preventing obesity. Additionally, previous studies have shown that interventions that involved parents
were more effective. It is clear that obesity prevention efforts need to be implemented in an early age
with parental involvement, to have long-term success and sustainability [15].
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Parental support interventions targeting parents of young children are considered more effective than
those targeting parents of older children [24]. The literature also demonstrates a significant lack of
nutrition education in the Saudi population, as it is absent from the school curriculum. Therefore,
nutrition education intervention is a means by which to increase nutritional knowledge has led to
improvement in the quality of food consumed, such as increasing fruit and vegetables, and decreasing
sweets and chocolate [25].

In 2018 in Abha South western Saudi Arabia, Al-Qahtani et al conducted a cross-sectional study among
385 parents of a child aged 12—72 months from 5 PHCCs to detect parents’ perception regarding ideal
weight for their preschool children and to assess their awareness about childhood obesity. They used a
structure questionnaire consisted of 32 questions about demographic data, perception and knowledge
about ideal weight, preferred weight for children, and child’s nutrition and lifestyle. They used Saudi
body mass index chart to classify the children as ideal, overweight, or failure to thrive. The results
explained that the overall percentage of overweight children amounted to 8.6%. It was found that
57.6%o0f the parents of overweight children perceived the weight of their children to be ideal. On the
other hand, 42.2% of the parents of ideal weight children thought that the weight of their children was
low,when it was ideal. However, 90.9% of the parents among the children with obesity and 85.5%of
the parents among the children with ideal weight preferred their children to have ideal weight. Among
overweight children, 6.1% of their parents preferred their children to have an increase in their weight.
Also, among ideal weight children, about 15.1% of the parents preferred an increase in their child’s
weight. [36]

In 2014 in Eastern Saudi Arabia, Darwish et al conducted a cross-sectional study to explore life styles
and dietary behaviors among Saudi preschool children (1-5 years) attending primary health care centers
(PHCCs) in Dammam and Qatif areas, eastern province, Saudi Arabia. They used a structured,
interviewer-filled questionnaire, where 300 preschool children and their mothers were enrolled during
their well-baby clinic visits. The results showed an unsatisfactory area include smoking fathers (32%),
smoking in front of children (11.3%), overweight and obesity among mothers (60.3%), noncompliance
using seat belts for both parents (56.3%) and children (68%), children watching television (T.V) more
than 2 hours (50%), adherence to exclusive breast feeding (only 20.7%), and late solid food introduction
(65.3%). Frequent intake of unhealthy food items (24%). Regrettably frequency of intake of the
following unhealthy food items was high: biscuits, deserts/chocolates, and chips, which were 78%,
67%, and 72%, respectively. This study provides a benchmark of the current situation. [37]

Recent literature has increasingly emphasized the importance of early-life interventions in preventing
childhood overweight and obesity, particularly during the preschool years. Systematic reviews
published between 2020 and 2022 indicate that obesity prevention strategies initiated before school
entry are more effective in shaping long-term dietary behaviors and physical activity patterns than
interventions targeting older children. Early interventions benefit from greater parental control over
food choices and daily routines, allowing healthier behaviors to be integrated into the child’s
environment before unhealthy habits become entrenched.

Family-based and parent-focused interventions have been consistently identified as among the most
effective approaches for childhood obesity prevention. Contemporary studies demonstrate that
programs involving parents—especially mothers—are more successful in improving children’s dietary
quality and reducing obesogenic behaviors than child-only or school-based interventions. This
effectiveness is attributed to parents’ central role in food availability, meal structure, role modeling, and
regulation of screen time and physical activity. Maternal education, in particular, has been shown to
significantly influence feeding practices, portion control, and responsiveness to children’s hunger and
satiety cues.

Nutrition knowledge has emerged as a key modifiable determinant of parental feeding behaviors.
Evidence from recent cross-sectional and intervention studies suggests that mothers with higher levels
of nutrition literacy are more likely to provide balanced meals, limit the consumption of sugar-
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sweetened beverages and ultra-processed foods, and encourage regular physical activity among their
children. Conversely, limited nutrition knowledge has been associated with inappropriate feeding
practices, such as excessive portion sizes, frequent snacking, and reliance on convenience foods, all of
which contribute to positive energy balance and weight gain in early childhood.

In addition to dietary behaviors, physical activity and sedentary behaviors are critical components of
childhood obesity prevention. Studies conducted between 2020 and 2022 report that increased screen
time, including television viewing and digital device use, is strongly associated with higher body mass
index (BMI) and lower physical activity levels among preschool children. Parental attitudes and
household rules regarding screen use play a decisive role in shaping children’s activity patterns.
Mothers who are informed about physical activity recommendations are more likely to encourage active
play and limit sedentary behaviors, thereby supporting healthier energy balance.

Cultural and environmental factors also influence the effectiveness of obesity prevention interventions.
Research conducted in Middle Eastern contexts highlights that social norms, family structure, urban
design, and climate conditions may limit opportunities for outdoor physical activity and shape dietary
practices. Therefore, culturally tailored interventions that account for local lifestyles, beliefs, and
constraints are more likely to achieve meaningful and sustainable outcomes. In Saudi Arabia, maternal
education programs that are sensitive to cultural values and delivered through accessible platforms have
been suggested as a practical and acceptable approach for promoting healthy behaviors in young
children.

Despite the growing international evidence base, there remains a notable scarcity of intervention studies
in Saudi Arabia that rigorously evaluate maternal nutrition education programs for preschool children.
Most existing studies in the region are descriptive or cross-sectional, focusing on prevalence and
associated risk factors rather than intervention effectiveness. This gap limits the availability of locally
relevant evidence to guide public health planning and underscores the need for experimental and quasi-
experimental studies assessing the impact of structured educational programs on maternal knowledge
and child-related health behaviors.

Taken together, the literature supports the premise that maternal nutrition education represents a
promising strategy for improving dietary habits and physical activity behaviors among preschool
children. However, further research is required to assess the effectiveness of such interventions within
specific cultural and community contexts. Evaluating maternal education programs in Saudi Arabia can
contribute valuable evidence to inform policy development and support the design of comprehensive,
family-centered obesity prevention strategies.

3. Methodology and Procedures

3.1 Study Design
a) First phase: Cross-sectional design.
b) second phase: A cluster randomized controlled trial

3.2 Study Setting

The Kingdom of Saudi Arabia is located in the Arabian Peninsula and occupies most of that area. The
total population is 31.5 million (World Bank, 2015) and covers 200,000 square kilometers It is bordered
by Kuwait, Iraq, and Jordan to the north, Yemen, and Oman to the south, the Arabian Gulf, the Kingdom
of Bahrain, Qatar and the United Arab Emirates to the east and the Red Sea to the west. There are many
important cities, such as Riyadh, which is the capital city, and Makkah and Madinah, the holy cities.
Saudi citizens constitute approximately 68% of the total population residing in Saudi Arabia. Of the
total population, 5.2% are over the age of 60 years. Currently half (50%) of the population are under
the age of 30 years, and 24.5% are under the age of 15 years old (General Authority for Statistics
Kingdom of Saudi Arabia, 2015).
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Saudi Arabia is divided into 13 administrative regions (Ministry of Foreign Affairs, 2016). Arabic is
the spoken language, and the capital city is Riyadh, located in the mid-region of the country This study
was undertaken in Makkah city, a western region of the Kingdom of Saudi Arabia. The city is divided
into eight districts according to the Ministry of education. There are about 115 governmental and private
kindergartens in total in these eight districts. The setting for this study included randomly selected
government and private KGs to be inclusive of different socioeconomic backgrounds, maternal
education, occupation and working status and thus striving for maximum variation within Makkah city.

3.3 Study Population
Saudi pre-school children (3-6-year-old) attending the selected kindergartens and their
mothers/caregivers

3.4 Inclusion Criteria
included mothers with a preschool child between the ages of 3 to 6 age of years,

3.5 Exclusion Criteria:
- Mother and /or child had physical disabilities or learning difficulties, which would interfere
with their ability to take part in the program
- Mother and/or child following a special diet.
- The mother was unable to read, write Arabic.

3.6 Sample size

Sample size is estimated using software program G power; a statistical program designed for sample
size estimation [39] Previous study [40] shows that nutrition education to mothers can increased
nutritional knowledge by 50% Considering this, with an alpha error of 0.05 and power of 90%, the
minimum required sample size was calculated to be 86 participant for each group. This sample size
increased to 100 for each group to account for possible missing data and loss of follow up. To achieve
the secondary objective (1)

3.7 Sampling technique:

A multistage stratified random sample technique was adapted which was used to select the four KG
from all 115 KG from eight districts. If a school could not participate another was selected.

This study was undertaken in two phases:

Phase 1:

All children (age 3-6 year) and their mothers in the selected KG who were eligible and invited to
participate in the study.

Phase 2 :

the KGs were randomly allocated to the interventional group and control group equally.

Kindergarten of the intervention arm: the educational program was conducted to mother and pamphlet
sheet for follow-up will be distributed

Kindergarten of the control arm: act as a control group and only received one-time advice on routine
measures on diet and weight management

3.8 Recruitment and Procedure

The process of gaining access to the study site for data collection began in January [2023, with a visit
to the General Administration of Education in Makkah to get Permission for the study. After explaining
the research objectives and aims. He requested to see the proposal and questionnaires. After that, I had
received the official approval with the list of all Kindergartens in Makkah (Appendix 4) also a letter of
support with the approval was sent directly by email to the all the head teachers to encourage each
particular KG to participate, so the researcher could contact head teachers immediately, which saved
both time and effort. Mothers of selected KG were invited to join in the study via announcement online
brochure (appendix7) and Registration link sent by WhatsApp through the staff of those KG. However,
participation was entirely voluntary a letter of invitation (appendix 7) was given to all participants
before they began the study. Out of the 350 mothers invited 211 responses were received for parent
questionnaire. implying a 60 % response rate, out of which 25 of the returned surveys were incomplete
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and not considered for analysis and 10 withdrawals. Thus, the analysable sample contained data from
176 mothers were asked to complete screening questionnaire and GNKQ before the intervention to
assess the baseline and at the end of the trail. Men were excluded from this study as men are not allowed
to enter KG according to Saudi culture.

The first meeting was scheduled for all participants to complete a pre-test nutrition knowledge and
screening questionnaires. Participants were given up to 20 minutes to complete the survey and were
asked to turn the completed survey directly to the researcher. The researcher was available to clarify
any questions and to monitor participants. The intervention group was invited to attend one intervention
session per week approximately 1 hour every week, for five consecutive weeks. The control group was
contacted after the 5-week nutrition education Intervention was completed and the participants were
asked to complete the post-test on an electronic version. The organization of First meeting was a
challenge in practice, and there were difficulties in coordinating and getting full attendance at sections,
a flyer sent out to all mothers to remind them of the dates, times, and locations of the classes even with
this the attendance was limited. It became apparent that it was difficult to conduct the consecutive
meetings.

Reported reasons for non-attendance for participant who cancelled at the last minute included sickness
or not being able to find anyone to drive them to the venue or the period when holding sessions was not
convenient, therefore, the supervisor suggested to complete the consecutive sessions online that the
nutrition education interventions got advantage of emerging technology including Internet-based
applications. These technologies are easily adapted to self-administered interventions that they can be
tailored to meet individual preferences. Five sessions were conducted for the educational intervention
over a period of five weeks. Then, an electronic version of GNKQ completed again with the same group
of mothers five weeks later.

3.9 Data collection tool:

The data collected using a predesigned questionnaire developed by the researcher after reviewing the
recent literature and a similar questionnaire. [11] All questionnaires were designed for self-completion.
Two versions of the questionnaire were created: a paper version and an online version. The latter was
developed to reduce the item-non-response rate and incomplete data as it is easy to use, saves resources,
provides more complete answers, and facilitates data collection

3.10 Intervention

The first intervention Session performed at Umm Ulqura venue, in Makkah. The educational program
designed by the researcher after reviewing the related literature and Dietary Guidelines for American
2015-2020. [11] the consecutives sessions were conducted on WhatsApp. The following topics were
presented and discuss with the participant through PowerPoints, video, and poster. each session
contained different learning objectives as shown in the table

Sessions Learning objectives

Session 1 - Importance of Breastfeeding
- Nutrition during pregnancy
- healthy diet is made up from a variety and balance of different

foods and drinks
- the different food groups

Session 2 - macronutrients and micronutrients

- sources of different vitamins and minerals.

- functions and sources of different vitamins and
minerals.

Session 3 - Nutritional benefits of fruits, vegetables, and whole
- grains

- Overcoming the barriers of incorporating fruits,

- vegetables, and whole grains into family mealtime
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- Food safety practices with fruits and vegetables

- Proper storage of fruits and vegetables

- Increasing fruit, vegetable, and whole grain consumption
- at family mealtime and snacks

- Identifying whole grains with a nutrition label and

- ingredient list

Session 4 - functions and sources of dietary fiber

- benefits of dietary fiber

- the consequences of not having enough fiber

- sources of carbohydrate, protein and fat.

- the consequences of not having enough
carbohydrate, protein and fat

- Whole grains vs. enriched grains vs. refined grains
Fiber

Session 5 - Tips to develop healthy eating habits in preschoolers

- Techniques that will make feeding preschoolers a

- Success

- How to introduce new foods to preschoolers

- — Physical activity recommendations for preschoolers

- Nutritional requirement for male and female child aged 3-5
years

3.11 Data entry and analysis:

Data were entered and analyzed using IBM SPSS version 23.0, and the normality of data was assessed
using shapiro wilk test. Descriptive statistics for all the primary variables were generated, including the
mean, median, standard deviation and frequency distribution.

The inferential statistical analyses included chi-square and the Non-parametric test, a Mann Whitney
and a Wilcoxon test were used to compare variables.

All tests conducted at a level of significance a=0.05; results with p-values<0.05 considered “statistically
significant

-Age

Exact age was calculated by the difference between the date of data collection and the date of birth.
-Occupation: grouped into working and not working.

-Family monthly income : Children’s Anthropometrics

Height: measured to the nearest 0.5 centimeters (cm)

Weight: measured by kilogram (kg) to the nearest 100 gram (g).

Body Mass Index for age : Body mass index percentiles (BMI percentiles). BMI percentile was
calculated by online program on CDC website by entering the child’s weight, height, birthday,

The body mass index (BMI) was calculated using the formula weight (kg) divided by height (m2). BMI
values were categorized based on cut off values derived from age and sex-specific growth charts used
by the CDC. [44

Weight Status Category Percentile Range
Underweight Less than the 5" percentile
Normal or Healthy Sth percentile to less than the
Weight 85" percentile
Overweight 85th to less than the 95™ percentile
Obese Equal to or greater than the
95™ percentile
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3.12 Pilot study:

A pilot study was carried out before conducted the main study where the field work was assessed, 10%
of the sample size who meet the inclusion criteria of the target population randomly selected to conduct
a pilot study. Around 20 participant mothers from one KG enrolled in a pilot study and excluded from
the analysis of the main study. The primary purpose of the pilot study is to check understanding and
applicability of the questionnaire. Accordingly, changes were made to the study questionnaires in which
some questions were excluded.

Initially, the tools included a 24-hour diary intake, as well as the food frequency questionnaire. The
questionnaire was very long and were not completed by any of the 20 participants in the pilot study,
they commented that the survey was too much, and they had no time to finish these and FFQ and 24hr
recall were challenging to be estimate and self-completion.so, they were replaced by food frequency
questions about specific food items which consumed by child in the last 7 days.

3.13 Ethical consideration:

- Ethical approval for the study was granted by the ethical committee of Postgraduate Saudi
Board Program, Western Province (appendix 6) and the General Administration of Education
in Makkah. (appendix 4)

- Head teacher received a letter of permission from the Ministry of Education by email and asked
to provide the researcher access to conduct the study so, I could contact head teachers
immediately, which saved both time and effort.

- Verbal and written consent obtained from all participating mothers and were given an
opportunity to refuse participation and withdraw at any time

- The researcher assigned a unique code to each participant so that their names did not appear
alongside their data, allowing confidentiality and anonymity to be assured and maintained.

- Assurance that the information given is not going to be used for any other purposes apart from
the academic research.

- There was a guarantee of anonymous and confidential data analysis, for both the paper and
online versions of the questionnaire

3.14 The significance of the Study

This study contributes significantly to the existing literature because it provides updated insight into the
current state of nutrition knowledge and dietary intakes among Preschool mothers. Furthermore, the
study evaluates the impact of a 5-week intervention study on nutrition knowledge participant mothers,
and thus it helps identify effective educational methods that may improve nutrition knowledge and
dietary Intakes among this unique population. The results of the study demonstrate that nutrition
education interventions may serve as effective tools for increasing nutrition knowledge among mothers.
While development of additional strategies and teaching approaches are warranted in order to positively
influence actual dietary behaviours of children, the results of this study suggest that maternal programs
should invest more time and finances into nutrition education programs and nutrition professionals to
improve basic childhood nutrition knowledge of parents.

3.15 Limitation:
There are a few limitations of the present study that should be mentioned.
- The organization of meeting was a challenge in practice, and there were difficulties in
coordinating and attendance of mothers was limited
- The data were self-reported and may be subject to bias.
- Comparison across studies was challenging, due to the variety of growth charts and standards
found in the studies reviewed. Another well-documented review of studies completed in the
Middle East also reported that using a variety of growth charts makes it difficult to compare
across studies
- Moreover, non-matching age groups of children made comparisons between studies
challenging.
- The children’s curriculum designed for children, ages three-to-six and is not applicable for all
age groups
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- Inconsistencies between what children actually consumed versus what their mothers recorded
on food frequency questionnaires may affect the accuracy of data analysis.

- The study focused mainly on the Makkah region. So, the results of this study may not be
accurate for the other areas.

- The study only looked at children who attend kindergartens. It will not include children who
may not be attending.

4. Results and Discussion

Phase 1: preliminary assessment
A. sociodemographic characteristics of participants, mothers and their children
B. Prevalence of obesity and overweight among preschool children

Phase 2: Effect of intervention program A.
Knowledge B. Dietary Habits C.
Dietary Intake D. Physical Activity

Phase 1: A) Socio-demographic distribution of preschool children and their mothers:

This resulted in a sample of 176 children, 100 boys and 76 girls, aged 3-6 years old. Each family had
only one child within the specified age group. The mean age of the children in the study was 5.5 years.
The children were subdivided into four groups: 3 years (N = 2), 4 years (N = 13), 5 years (N = 51) and
6 years (N = 100). Almost two-thirds (72.6%) of the sample had a college/university education, while
(39.8%) of mothers and (92.5%) of fathers had a job. The majority of parents were married (93.8%).
Less than fifth (13.1%) of mothers and (18.4%) of fathers had chronic illness. The half had a monthly
income between 6000-11999 (50.3%). Most of the child (790%) hadn’t any chronic diseases, (73.9%)
don’t have obese member in the family, and (94.3%) don’t have food allergy. In intervention group
(65.9%) of the mothers had university degree, and (35.2%) had a job, while in control group (79.3%)
of the mothers had university degree, and (44.3%) had a job. More than half of child were female
(52.3%) in intervention group, and male (66.7%) in control group. (Table 1)

Table (1) Comparison between intervention and control groups regarding socio-demographic
distribution of the study population

Variable Interventi | Contr | Tot | Test of
on group | ol al Significa
group nce
N % N %
N | %
Marital status (mother)
Married 80 90.9 85 96.6 16 | 93. | X*=3.
5 |8 7

Divorced 6 6.8 1 1.1 7 40 |p=
Widow 2 2.3 2 2.3 4 |23 ]0.155
Educational level (mother)
Primary 4 4.5 5 5.7 9 |51 |Xx*=7.
Intermediate 5 5.7 5 5.7 10 | 5.7 |77
high school 21 23.9 8 9.3 29 | 16. | p=

6 0.100
University &postgraduate 58 65.9 69 79.3 12 | 72.

6
Occupation (mother)
Yes 31 35.2 39 443 70 | 39. | X*=1.

8 52
No 57 64.8 49 55.7 10 | 60. | p=

2 0.218
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Chronic illness (mother)
Yes 12 13.6 11 12.6 23 | 13. | X*=.0
1 38
No 76 86.4 76 87.4 15 | 86. =
2 19 0.846
Marital status (father)
Married 82 93.2 84 97.7 16 | 95. | X*=2.
6 |4 66
Divorced 4 4.5 2 2.3 6 34 |p=
Widow 2 2.3 0 0 2 1.1 | 0.263
Occupation (father)
Yes 79 89.8 81 953 16 |92. | X*=
0 |5 1.89
No 9 10.2 4 4.7 13 [ 7.5 =
0.168
Chronic illness (father)
Yes 15 17.0 17 19.8 32 | 18. | X*=21
4 5
No 73 83.0 69 80.2 14 |81. |p=
6 0.643
Monthly income
Less than 3000 4 4.5 3 34 7 |4 X2=5.
3000-5999 16 18.2 11 12.6 27 | 15. |77
4 p=
6000-11999 47 534 41 47.1 88 | 50. | 328
3
12000-24999 17 19.3 24 27.6 41 | 23.
4
25000 and more 2 2.3 7 8.0 9 5.1
Non 2 2.3 1 1.1 3 1.7
Child gender
male 42 47.7 58 66.7 10 | 57. | X*=6.
0 |1 4
female 46 52.3 30 333 76 |42, |p=
9 0.011
Child order in the family
1 41 46.6 27 333 68 | 40. | X>=4.
2 93
2 23 26.1 21 25.9 44 | 26.
0 p=
3 11 12.5 19 23.5 30 | 17. ] 0.424
8
4 7 8.0 7 8.6 14 | 83
5 4 4.5 5 6.2 9 |53
6 2 2.3 2 2.5 4 |24
Chronic illness (child)
Heart disease 1 1.1 0 0 1 |.6 |X*=10
Diabetes 1 1.1 1 1.1 2 1.1 |.7
Renal disease 0 0 1 1.1 1 6 |p=
Thoracic "Asthma" 12 13.6 13 14.8 25 | 14. | 0.69
2
Other 0 0 8 9.1 8 145

WWW.DIABETICSTUDIES.ORG 288


http://www.diabeticstudies.org/

The Review of DIABETIC STUDIES
Vol. 20 No. S5 2024

None 74 84.1 65 73.9 13 | 79.
0

Receiving medication (child)
Yes 8 9.1 3 34 11 |63 | X*=2.
No 80 90.9 85 96.6 16 | 93. | 42

5 8 p =

0.119

Food Allergy or inability to
digestion
Yes 6 6.8 4 4.5 10 | 5.7 | X*=4
No 82 93.2 84 95.5 16 | 94. | 24

6 3 p

=515

Obese member in the family
father 10 11.4 3 34 13 |74 | X*=T7.
mother 8 9.1 5 5.7 13 |74 | 83
both farther and mother 3 34 1 1.1 4 23| p =
grandfather 3 3.4 2 2.3 5 280251
grandmother 4 4.5 6 6.8 10 | 5.7
No body 60 68.2 71 80.6 13 | 73.

1 19

Prevalence of obesity
Prevalence of obesity and overweight among preschool children:

In the whole sample of 176 preschool children aged 3-6 years, 48.9 % of children were of normal
weight,11.9% were overweight and 21% obese. (Table 2 and Figure 1).

Table (2): Prevalence of obesity and overweight among preschool children

BMI categories N %

Underweight 32 18.2
Normal 86 48.9
Overweight 21 11.9
obese 37 21.0

Prevalence of obesity and overweight
among preschool children

=

Mum ber

E = =

Underweight Mormal  Overweight chese

L=

Figure 1 Prevalence of obesity (%) by category of the preschool children's weight
Prevalence of obesity and overweight among preschool children by gender:

The results revealed that boys tend to be more underweight and normal, while girls tend to be
overweight and obese. (Table3 and Figure2)
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Table (3) Prevalence of obesity and overweight (%) in Saudi preschool children in the population
sample grouped by gender.

Variable Underweight Normal Overweight Obesity
Boy 20 (20%) 55 (55%) 10 (10%) 15 (15%)
Girl 12 (16%) 30(40%) 11(14.7%) 22 (29.3%)
Total 32 (18.3%) 85 (48.6%) 21 (12%) 37 (21.1%)

Prevalence of obesity and overweight (%)
in Saudi preschool children in
the population sample grouped by gender

s 28]
2 40
E
32 ES ]an 22
Weoy = 10 12~ s il Lo
air - .
A B o ]
.__-55'-:\ t,:_-:w- et ﬁ'__--..
5'-' -QIF P{E‘ L
o ot

Figure 2 Prevalence of obesity and overweight (%) in Saudi preschool children in the population
sample grouped by gender.

Table 4 showed the pattern of BMI category, where almost the half (47.2%) of intervention group and
(50.6%) of control group were normal. (Table 4)

Table (4): Number (%) of children in each BMI category based on CDC

Interventi | Contr | Chi
on group | ol squa
group | re
and
P
valu
e
% N %
Underwei | 18 20.2 14 16. | X*=1
ght 1 96
Normal 42 47.2 44 50. | p=0.
6 890
Overweig | 9 10.1 12 13.
ht 8
obese 20 22.5 17 19.
5

Mumber (%) of children in each BMI category
based on CDC

Mumber
(= s TR e
Ll

M intervention group
B Control group
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Figure (3): Number (%) of children in each BMI category based on CDC
Phase 2 : effect of intervention program
Mothers’ nutritional knowledge

Table 5 showed no significant difference between the intervention and control groups regarding per-
test (M=-1.17; P=0.240). While there was a significant difference between the intervention and control
groups regarding post-test (M=-7.63; P<0.0001).

Also, the results revealed significant difference inside the two group regarding pre-test and post-test ,
in intervention group (W= -7.13; p< 0.0001), and in control group (W= -7.01; p< 0.0001), where the
improvement was higher in intervention group than control group.

The results revealed a significant difference between the two group in knowledge category rate
regarding post-tests (p<0.0001). On the other hand, there was no a significant difference between the
two group in knowledge category rate regarding pre-test (p=0.06). (Table 5)

Table (5) Comparing the score between the two groups pre and post

Variable ‘ Intervention group ‘ Control group P value
Pre-test

POOR 30 34.1

FAIR 46 523 p=0.06
GOOD 11 12.5

VERY GOOD 1 1.1

Mean 28.3 29.7 M=-1.17
SD 7.7 8.7 P=0.240
Median 26.5 27

Minimum 16 14

Maximum 51 51

Less than 25 23 24.0

25 23 24.0

50 26.5 27.0

75 29.8 35.0

Post-test

POOR 3 34

FAIR 11 12.5 p =0.0001
GOOD 52 59.1

VERY GOOD | 22 25.0

Mean 43.7 32.9 M=-7.63
SD 8.0 7.4 P<0.0001
Median 46 31.5

Minimum 18 18

Maximum 56 52

Less than 25 39.4 28.4

25 40.0 29.0

50 46.0 31.5

75 48.8 36.8

w -7.13 -7.01
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P value p< 0.0001 p<0.0001
Mean rank 45.1 33.5
M: Mann Whitney =~ W: Wilcoxon

Effect of intervention on dietary habits:

Table 6 showed no significant difference between the intervention and control groups regarding per
intervention (taking breakfast) (p=0.97). Also, there no significant difference between the intervention
and control groups regarding post intervention (taking breakfast) (p=0.05), however, there was
improvement in intervention group (from 38.6% to 613%) than control group (from 38% to 39.7%) in
taking breakfast everyday.

Table (6) Comparison between intervention and control groups regarding taking breakfast (pre
and post)

Variable Group Chi P
squar | value
e (X?
Intervention Contr
ol
is the child taking breakfast? Never 9 7 10.44 | 0.97
10% | 7.9% |1
Pre-intervention 1-2 times per 15 14
week
15.9
17% o
3-4 times per 15 16
week
17% 18%
5-6 times per 15 17
week
17% 19%
Yes, every day 34 34
38.6 38.6
% %
Never 5 8 | 9.5 .05
Post- 5.6% 9% | 0 0
intervention 1-2 times per 9 14
week
10.2 15.9
% %
3-4 times per 13 15
week
14.7
o, 17%
5-6 times per 7 16
week
7.9% 18%
Yes, every day 54 35
61.3 39.7
% %

Table 7 showed no significant difference between the intervention and control groups regarding per
intervention (taking lunch) (p=0.306). While there was a significant difference between the intervention
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and control groups regarding post-intervention (taking lunch) (p=0.001), where, there was improvement
in the intervention group (from 63.6% to 75.0%) than control group (kept on 72.7%) in taking lunch
everyday .

Table (7) Comparison between intervention and control groups regarding taking lunch (pre and
post)

Variable Group Chi P
squar | value
e (X?
Intervention Contr
ol
Never 2 2 | 4.82 | 0.30
Is the child taking Iunch? 22% | 2.2% 6
. . 1-2 times per a 4 1
Pre-intervention week
1.13
4.5% o,
3-4 times per a 12 14
week
13.6 15.9
% %
5-6 times per a 14 7
week
15.9
% 7.9%
every day 56 64
63.6 72.7
% %
Never 0 2 | 17.7 | .001
Post- 0.0% | 2.2% |1
intervention 1-2 times per a
1 2
week
1.13
% 2.2%
3-4 times per a 3 15
week
3.4% 17%
5-6 times per a 18 5
week
20.4
% 5.6%
Yes, every day 66 64
72.7
75% o

Table 8 showed no significant difference between the intervention and control groups regarding per
intervention (taking dinner) (p=0.482). While, there was a significant difference between the
intervention and control groups regarding post intervention (taking dinner) (p=0.039), where, there was
improvement in intervention group (from 51.1% to 75.0%) than control group (kept on 58.0%) in taking
dinner everyday .

Table (8) Comparison between intervention and control groups regarding taking dinner (pre and
post)
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Variable Group Chi P
square | value
x?
Intervention Contr
ol
Is the child taking Never 3 5 3.47 | 48
dinner 3.4% 5.7% 2
1-2 times per a week 11 5
Pre-intervention 12.5
o 5.7%
0
3-4 times per a week 16 13
18.2 14.8
% %
5-6 times per a week 13 14
14.8 15.9
% %
Yes, every day 45 51
51.1 58.0
% %
Never 0 3 10.0 | .03
Post- 0.0% 34% |9 9
intervention 1-2 times per a week 1 3
1.1% 3.4%
3-4 times per a week 7 17
o 19.3
8.0% o
5-6 times per a week 14 14
15.9 15.9
% %
Yes, every day 66 51
75.0 58.0
% %

Table 9 showed no significant difference between the intervention and control groups regarding per
intervention (taking snacks) (p=0.172). While, there was a significant difference between the
intervention and control groups regarding post intervention (taking snacks) (p=0.009), where, there was
increasing in the intervention group (from 21.6% to 35.2%) than control group (decreasing from 15.9%
to 11.5% ) in taking snacks everyday.

Table (9) Comparison between intervention and control groups regarding taking snacks (pre and

post)
Variable Group Chi P
square | value
x?
Intervention Contr
ol
Is the child taking Never 7 1 7.7 | 17
snacks? 8.0% 1.1% |3 2
1-2 times per a week 5 10
Pre-intervention 11.4
5.7% o
0
3-4 times per a week 18 18
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20.5 20.5
% %
5-6 times per a week 10 9
11.4 10.2
% %
lor 2 times per day 29 36
33.0 40.9
% %
more than two times per | 19 14
day 21.6 15.9
% %
Never 2 1 15. | .00
Post- 2.3% 1.1% |3 9
intervention 1-2 times per a week 5 10
o 11.5
5.7% o
3-4 times per a week 13 17
14.8 19.5
% %
5-6 times per a week 8 8
9.1% 9.2%
lor 2 times per day 29 41
Never 33.0 47.1
% %
more than two times per | 31 10
day 35.2 11.5
% %

Table 10 showed no significant difference between the intervention and control groups regarding per
intervention (number of meals) (p=0.119). While, there was a significant difference between the
intervention and control groups regarding post intervention (number of meals) (p=0.025), where, there
was improvement in intervention group (from 3.4% to 13.6%) than control group (kept on 8.5%) in

Smeals/day .

Table (10) Comparison between intervention and control groups regarding taking number of

child meals (pre and post)

Variable Group Chi P
squar | value
e (X?
Interventi | Contr
on ol
How many meals does the 1 1 1 7.33 | .11
child have every day? 1.1% | 1.2% 9
2 22 11
Pre-intervention 25.0 13.4
% %
3 49 56
55.7 68.3
% %
4 13 7
I 2
5 3 7
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3.4% 8.5%
1 1 1 11.14 | .02
Post- 1.1% 1.2% |0 5
intervention 2 22 11
25.0 134
% %
3 38 56
43.2 68.3
% %
4 15 7
}/Z 01 g5
5 12 7
13.6
% 8.5%

Table 11 showed no significant difference between the intervention and control groups regarding per
intervention (way of cooking) (p=0.55). While, there was a significant difference between the
intervention and control groups regarding post intervention (way of cooking) (p=0.023), where, there
was increasing in intervention group (from 39.8% to 48.9%) than control group (from 38.4% to 39.5%)
in using boiled way .

Table (11) Comparison between intervention and control groups regarding way of cooking (pre
and post )

Variable Group Chi P
squar | value
e (X?
Interventi | Contr
on ol
what’s the most used way fried 18 13 1.1 | 0.55
of cooking 20.5 151 |7
Pre-intervention % %
grilled 35 40
39.8 46.5
% %
boiled 35 33
39.8 38.4
% %
fried 24 15 7.5 | 0.02
Post- 27.3 174 |2 3
intervention % %
grilled 21 37
23.9 43.0
% %
boiled 43 34
48.9 39.5
% %

Table 12 showed no significant difference between the intervention and control groups regarding per
intervention (removing external fats of meat or chicken skin in the child meals) (p=0.239). Also, there
was no significant difference between the intervention and control groups regarding post intervention
(removing external fats of meat or chicken skin in the child meals) (p=0.256), however, there was
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improvement in intervention group (from 76.1% to 81.1%) than control group (from 68.2% to 72.7%)
in removing external fats of meat or chicken skin in the child meals.

Table (12) Comparison between intervention and control groups regarding removing external
fats of meat or chicken skin in the child meals (pre and post)

Variable Group Chi P
squar | value
e (X?
Interventi | Contr
on ol
Are the external fats of meat or Yes 67 60 1.3 | .23
chicken skin removed when 8 9
feeding a child?
Pre-intervention 76.1 68.2
% %
No 21 28
239 31.8
% %
Yes 72 64 2.7 | .25
Post- 81.8 727 |2 6
intervention % %
No 16 23
18.2 26.1
% %

Effect of intervention on dietary intake:

Table 13 showed no significant difference between the intervention and control groups regarding per
intervention (consumption of soft drinks and juices) (p=0.323). While, there was a significant difference
between the intervention and control groups regarding post intervention (consumption of soft drinks
and juices) (p<0.0001), where, there was improvement in intervention group (from 23.9% to 37.5%)
than control group (kept on 22.7%)) regarding no consumption of soft drinks and juices .

Table (13) Comparison between intervention and control groups regarding consumption of soft
drinks and juices (pre and post)

Variable Group Chi P
squar | value
e (X?
Intervention Contr
ol
How often does your child Never 21 20 5.8 |.323
take soft drinks or juices? 23.9 227 |3
Pre-intervention % %
1-2 times a week 22 24
25.0 27.3
% %
3-4 times a week 14 21
15.9 23.9
% %
5-6 times a week 8 5
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9.1% | 5.7%
once or twice a 15 16
day
17.0 18.2
% %
more than 2 times 8 2
a day 9.1% | 2.3%
Never 33 20 23. .00
Post- 37.5 22.7 5 0
intervention % %
1-2 times a week 23 24
26.1 27.3
% %
3-4 times a week 17 21
19.3 23.9
% %
5-6 times a week 7 5
8.0% | 5.7%
once or twice a 0 16
day
0 18.2
0.0% o
more than 2 times 8 2
a day 9.1% | 2.3%

Table 14 showed no significant difference between the intervention and control groups regarding per
intervention (consumption of processed meats) (p=0.178). Also, there was no significant difference
between the intervention and control groups regarding post intervention (consumption of processed
meats) (p=0.066), however, there was improvement in intervention group (from 52.3% to 55.7%) than

control group (from 40.9% to 38.6%) regarding no consumption of processed meats.

Table (14) Comparison between intervention and control groups regarding consumption of
processed meats (marmalade, burger, sausage) (pre and post )

Variable Group Chi P
squar | value
e (X?
Intervention Contr
ol
How often does your child Never 46 36 6.2 | .17
take processed meats 52.3 409 |9 8
(marmalade, burger, % %
sausage)? 1-2 times a 33 39
Pre-intervention week
37.5 443
% %
3-4 times a 7 7
week
8.0% | 8.0%
5-6 times a 1 6
week
1.1% | 6.8%
once or twice a 1 0
day
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1.1% 0.0%
Never 49 34 8.8 | .06
Post- 55.7 386 |2 6
intervention % %
1-2 times a 3 41
week
36.4 46.6
% %
3-4 times a 6 10
week
11.4
6.8% o
5-6 times a 0 3
week
0.0% 3.4%
once or twice a 1 0
day
1.1% 0.0%

Table 15 showed no significant difference between the intervention and control groups regarding per
intervention (consumption of milk and dairy) (p=0.220). While, there was a significant difference
between the intervention and control groups regarding post intervention (consumption of milk and
dairy) (p<0.0001), where, there was improvement in intervention group (from 10.2% to 50.0%) than
control group (kept on 12.5%)) regarding consumption of milk and dairy more than two times/ day.

Table (15) Comparison between intervention and control groups regarding consumption of milk

and dairy (pre and post )
Variable Group Chi P
squar | value
e (X?
Intervention Contr
ol
How often does Never 0 2170 .22
your child take milk 0.0% | 2.3% 0 0
and dairy? 1-2 times a week 9 3
Pre-intervention 10.2
o 3.4%
3-4 times a week 29 23
33.0 26.1
% %
5-6 times a week 22 23
25.0 26.1
% %
once or twice a 19 26
day
21.6 29.5
% %
. 9 11
;ng;; than 2 times 102 125
% %
Never 1 0 | 52.| .00
Post- 1.1% | 0.0% 8 0
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intervention 1-2 times a week 8 2

9.1% | 2.3%

3-4 times a week 12 22

13.6 25.0

% %

5-6 times a week 21 22

23.9 25.0

% %

once or twice a ) 31
day

35.2

2.3% %

. 44 11

;né);e than 2 times 50.0 s

Y % %

Table 16 showed no significant difference between the intervention and control groups regarding per
intervention (consumption of vegetables) (p=0.094). While, there was a significant difference between
the intervention and control groups regarding post intervention (consumption of vegetables) (p=0.042),
where, there was improvement in intervention group (from 5.7% to 15.9%) than control group (from
10.2% to 8.0%) regarding daily consumption of vegetables.

Table (16) Comparison between intervention and control groups regarding consumption of
vegetables (pre and post )

Variable Group Chi P
squar | value
e (X?
Intervention Contr
ol
How often does your Never 17 12 1 939 .09
child take vegetables? 19.3 13.6 4
Pre-intervention % %
1-2 times a week 24 18
27.3 20.5
% %
3-4 times a week 17 29
19.3 33.0
% %
5-6 times a week 14 16
15.9 18.2
% %
once or twice a 5 9
day
o 10.2
5.7% o
more than 2 times I 21; 4
a day % 4.5%
Never 14 7 | 11.5| .04
Post- 15.9 2 2
intervention % 8.0%
1-2 times a week 17 22
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19.3 25.0

% %

3-4 times a week 16 29

18.2 33.0

% %

5-6 times a week 12 15

13.6 17.0

% %

once or twice a 14 7

day

15.9

o, 8.0%

more than 2 times 1 713 8

a day 0/ 9.1%
0

Table 17 showed no significant difference between the intervention and control groups regarding per
intervention (consumption of fruits) (p=0.693). Also, there was no significant difference between the
intervention and control groups regarding post intervention (consumption of fruits) (p=0.170), however,
there was improvement in intervention group (from 10.2% to 12.5%) than control group (kept on
13.6%) regarding daily consumption of fruits.

Table (17) Comparison between intervention and control groups regarding consumption of fruit
(pre and post )

Variable Group Chi P
squa | value
re
x»
Intervention Cont
rol
How often does your Never 10 5 13.0|.69
child take fruits? 11.4 5.7 4 3
Pre-intervention % %
1-2 times a week 26 25
295 | 284
% %
3-4 times a week 24 30
27.3 34.1
% %
5-6 times a week 14 12
15.9 13.6
% %
once or twice a 9 12
day
10.2 13.6
% %
. 5 4
:ln((l);; than 2 times 57 45
% %
Never 7 5|77 .17
Post- 8.0 5.7 5 0
intervention % %
1-2 times a week 22 25
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25.0 | 284

% %

3-4 times a week 21 30

239 | 34.1

% %

5-6 times a week 13 12

14.8 13.6

% %

once or twice a 1 12
day

12.5 13.6

% %

. 14 4

;n((l):l; than 2 times 15.9 45

% %

Table 18 showed no significant difference between the intervention and control groups regarding per
intervention (consumption of meat) (p=0.362). While, there was a significant difference between the
intervention and control groups regarding post intervention (consumption of meat) (p<<0.0001), where,
there was increasing in intervention group (from 4.5% to 25.0%) than control group (kept on 21.6%)
regarding daily consumption of meat .

Table (18) Comparison between intervention and control groups regarding consumption of take
meat ( beef, chicken, fish, and eggs (pre and post )

Variable Group Chi P
squar | value
e (X?
Intervention Contr
ol
How often does your Never 3 2 | 54| .36
child take meat ( beef, 34% | 2.3% 5 2
chicken, fish, and eggs? | 1-2 times a week 18 11
Pre-intervention 20.5 12.5
% %
3-4 times a week 26 27
29.5 30.7
% %
5-6 times a week 25 28
28.4 31.8
% %
once or twice a day 12 19
13.6 21.6
% %
more than 2 times a 4 1
day 45% | 1.1%
Never 1 2 | 24.| .00
Post- 1.1% | 2.3% 9 0
intervention 1-2 times a week 9 11
10.2 12.5
% %
3-4 times a week 21 27
239 30.7
% %
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5-6 times a week 27 28

30.7 31.8

% %

once or twice a day 8 19

21.6

9.1% %

more than 2 times a 22 I
25.0 o

day o | 11%

Table

19 showed no significant difference between the intervention and control groups regarding per

intervention (consumption of serials) (p=0.698). Also, there was no significant difference between the
intervention and control groups regarding post intervention (consumption of serials) (p=0.119),
however, there was increasing in intervention group (from 13.6% to 23.9%) than control group (kept
on 12.5%) regarding daily consumption of serials.

Table (19) Comparison between intervention and control groups regarding consumption of
serials (rice, pasta, oatmeal, bread, and corn) (pre and post)

Variable Group Chi P
squar | value
e (X?
Intervention Contr
ol
How often does your | Never 6 3 3.0 | .69
child take serials 6.8% 34% |1 8
(rice, pasta, otmeal, 1-2 times a week 10 6
bread, and corn)? 11.4 o
Pre-intervention % 6.8%
3-4 times a week 19 25
21.6 28.4
% %
5-6 times a week 29 29
33.0 33.0
% %
once or twice a day 12 14
13.6 15.9
% %
. 12 11
g;c;re than 2 times a 3.6 s
% %
Never 3 3 8.7 | .11
Post- 34% | 3.4% |5 9
intervention 1-2 times a week 7 6
8.0% | 6.8%
3-4 times a week 11 25
12.5 28.4
% %
5-6 times a week 22 21
25.0 23.9
% %
once or twice a day 24 22
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27.3 25.0
% %
21 11
more than 2 times a day | 23.9 12.5
% %

Table 20 showed no significant difference between the intervention and control groups regarding per
intervention (consumption of chocolate, chips, Ice-cream, and desserts) (p=0.605). While, there was a
significant difference between the intervention and control groups regarding post intervention
(consumption of chocolate, chips, Ice-cream, and desserts) (p=0.029), where, there was decreasing in
intervention group (from 28.4% to 22.7%) than control group (kept on 12.5%) regarding daily
consumption of chocolate, chips, Ice-cream, and desserts.

Variable Group Chi P
squar | value
e (X?
Intervention Contr
ol
How often does Never 13 6 6.6 | .25
your child take fast 14.8 6.8% 2 0
food ( Al-Baick, % o
Pizza, and others )? | 1-2 times a week 55 59
Pre-intervention 62.5 67.0
% %
3-4 times a week 4 11
o 12.5
4.5% o,
5-6 times a week 4 3
45% | 3.4%
once or twice a 6 4
day
6.8% | 4.5%
more than 2 times 6 5
a day 6.8% | 5.7%
Never 17 6 12. | .03
Post- 19.3 3 0
intervention % 6.8%
1-2 times a week 60 59
68.2 67.0
% %
3-4 times a week 5 10
11.4
5.7% o
5-6 times a week 3 3
34% | 3.4%
once or twice a 0 5
day
0.0% | 5.7%
3 5
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more than 2 times
a day

34% | 5.7%

Table (20) Comparison between intervention and control groups regarding consumption of
chocolate, chips, Ice-cream, and desserts (pre and post )

Table 21 showed no significant difference between the intervention and control groups regarding per
intervention (consumption of fast-food) (p=0.250). While, there was a significant difference between
the intervention and control groups regarding post intervention (consumption of fast-food) (p=0.030),
where, there was improvement in intervention group (from 14.8% to 19.3%) than control group (kept
on 6.8%)) regarding no consumption of fast-food.

Table (21) Comparison between intervention and control groups regarding consumption of fast-
food ( Al-Baick, Pizza, and others ) (pre and post )

Variable Group Chi P
squar | value
e (X?
Intervention Contr
ol
How often does your child take Never 5 1 3.6 | .60
chocolate, chips, Ice-cream, and 5.7% 1.1% | 2 5
desserts? 1-2 times a week 11 13
Pre-intervention 12.5 14.8
% %
3-4 times a week 18 22
20.5 25.0
% %
5-6 times a week 20 18
22.7 20.5
% %
once or twice aday | 25 23
28.4 26.1
% %
. 9 11
g;(;re than 2 times a 102 125
% %
Never 9 1 12. | .02
Post- 10.2 4 9
intervention % 1.1%
1-2 times a week 18 14
20.5 15.9
% %
3-4 times a week 17 22
19.3 25.0
% %
5-6 times a week 21 18
23.9 20.5
% %
once or twice a day | 20 22
22.7 25.0
% %
3 11
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more than 2 times a o 12.5
day 3.4% %

Effect of intervention on physical activity :

Table 21 showed no significant difference between the intervention and control groups regarding per
intervention (watching TV) (p=0.234). Also, there was no significant difference between the
intervention and control groups regarding post intervention (watching TV) (p=0.420), however, there
was increasing in intervention group (from 37.5% to 43.2%) than control group (from 33.0% to 39.8%)
regarding watching TV for less than one hour / day.

Table (22) Comparison between intervention and control groups regarding time spend watching
TV

Variable Group Chi P
squar | value
e (X?
Intervention Contr
ol
How many hours a day | less than one hour | 33 29 29 .23
does your child spend 37.5 330 |0 4
watching TV % %
1-3 hours a day 46 42
Pre-intervention 52.3 47.7
% %
more than 3 hours | 9 17
10.2 19.3
% %
less than one hour | 38 35 1.7 | 42
Post- 43.2 398 |3 0
intervention % %
1-3 hours a day 47 46
534 52.3
% %
more than 3 hours | 3 7
34% | 8.0%

Table 22 showed no significant difference between the intervention and control groups regarding per
intervention (playing computer and video games) (p=0.397). While, there was a significant difference
between the intervention and control groups regarding post intervention (playing computer and video
games) (p=0.020), where, there was improvement in intervention group (from 61.4% to 72.7%) than
control group (kept on 52.4%) regarding playing computer and video games for less than one hour/ day.

Table (23) Comparison between intervention and control groups regarding time spend playing
computer and video games

Variable Group Chi P
squar | value
e (X?
Intervention Contr
ol
How many hours a day less than one 54 44 1.84 | .39
does your child play hour 7 7
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computer and video 61.4 52.4
games % %
Pre-intervention 1-3 hours a day 25 32
28.4 38.1
% %
more than 3 9 3
hours
10.2
o, 9.5%
less than one 7.82 | .02
Post- hour 64 a4 1 0
intervention 72.7 524
% %
1-3 hours a day 18 32
20.5 38.1
% %
more than 3 6 ]
hours
6.8% | 9.5%

Table 23 showed no significant difference between the intervention and control groups regarding per
intervention (sleeping) (p=0.248). While, there was a significant difference between the intervention
and control groups regarding post intervention (sleeping) (p=0.019), where, there was improvement in
intervention group (from 46.6% to 62.5%) than control group (kept on 43.2%) regarding sleeping more
than 8 hours/ day.

Table (24) Comparison between intervention and control groups regarding time spend sleeping

Variable Group Chi P
squar | value
e (X?
Intervention Contr
ol
How many hours a | less than 7 hour 1 5 2.7 | .24
day does your child 1.1% | 5.7% |9 8
spend sleeping? 7-8 hours a day 46 45
Pre-intervention 52.3 51.1
% %
more than 8 hours | 41 38
46.6 43.2
% %
less than 7 hour 1 5 7.9 | .01
Post- 1.1% | 5.7% | 6 9
intervention 7-8 hours a day 32 45
36.4 51.1
% %
more than 8 hours | 55 38
62.5 43.2
% %

Table 24 showed no significant difference between the intervention and control groups regarding per
intervention (physical activities) (p=0.589). While, there was a significant difference between the
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intervention and control groups regarding post intervention (physical activities) (p=0.013), where, there
was improvement in intervention group (from 70.5% to 83.0%) than control group (kept on 66.7%)
regarding physical activities.

Table (25) Comparison between intervention and control groups regarding time spend in physical
activities such as sports, cycling, or swimming

Variable Group Chi P
squar | value
e (X?
Interventi | Contr
on ol
Has your child done physical Yes 62 58 291 | .58
activities such as sports, cycling, or 9
swimming?
Pre-intervention 70.5 66.7
% %
No 26 29
29.5 333
% %
Yes 73 58 6.16 | .01
Post- 83.0 66.7 |7 3
intervention % %
No 15 29
17.0 333
% %

Discussion

The growth and mental developments are signs of good health and nutrition. ¢! The precise evaluation
of the physical growth and development of children is an essential topic that gains the attention of
pediatricians and public health providers. [47] Globally, there is a different in size and shape between
children from different communities. These variances are multi-factorial “genetic interaction,
environment and nutrition”. 8 Knowledge of what acceptable growth is? How it can be correctly
noticed? How abnormalities can be determined in right time is very useful in childhood. Anthropometry
has been commonly and effectively applied for the evaluation of health and nutritional risk, particularly
in children. [48]

The current study aimed to evaluate the effectiveness of nutrition educational program of preschool
children's mothers on changing knowledge about dietary habit, and physical activity. Preschool age is
the period where particular behaviors for example healthy eating, regular sleeping pattern and sedentary
habits are developed and stabilized through adulthood [49]. Which mean that, early childhood is the
suitable period for a concentrate intervention in order to prevent obesity and establish a healthy lifestyle.
Preschool children can have a steady healthy dietary behavior, which includes participating in physical
activities as well as having nutrition knowledge and parents should choose closely what they give to
their children to eat in order to have a balanced diet and prevent obesity [50]. During this period of life,
children start to find the basis of their dietary patterns and physical activity habits which will decide
their adulthood behavior. [27]

Results of this study showed that about one-third of children were overweight and obese. In Al-Qahtani
et al study, the rate of overweight /obesity was 8.6%[36]. While in Al-Enazy et al study the rate was
37.3% [51]. This result showed that children obesity is a common problem and have been reported by
several studies. And the variance rate could be due to the variety of socio-economic factors and
geographic areas. During the early years, a child will promote a positive approach towards healthy food
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and new flavors, if the child has the opportunity to get familiar with frequently exposed [52],without
any pressure to eat these foods, or the results will be bad and the child will develop negative attitude
towards the food [53].0On the other hand, when a child is exposed to unhealthy food at any time during
the early years, before the kindergarten or while he/she is a toddler, the consequences could be bad
towards eating healthy foods (25). The family food patterns and priorities depend also by the
socioeconomic level and the cultural background [54].

In the current study less than third consumed wheat, vegetables, fruits, and meat. While more than
half consumed fast food. Musaiger et al, in Bahrain , reported that less than third (27.8%) consumed
fast food more than 4 times/week. [55]. Similar results were reported in Darwish et al study, that
consumption of the following healthy items was noticeably rare among study participants , less than
half and sometimes less than fifth, While the consumption of unhealthy items was common as a
daily habits among study participants. [37]. The reports of the association between rate of food
intake and obesity were not steady. Several studies showed that a high intake of fruit and vegetables
decreased the risk of obesity. [55-56].

Despite the world health organization (WHO) recommendations regarding exclusive breast feeding
up to 6 months duration [37], the current study showed that only 23.9% of the mothers exclusively
breastfed their babies, 52.2% were on mixed feeding, 23.9% of the mothers used bottles. Prevalence
of exclusive breastfeeding was very low in the population while partial breastfeeding was the trend
for feeding in the first 6 months of life; similar results were reported from many studies done in
Saudi Arabia which was go with rapid decrease in lactation duration [57]. Participating in physical
activity enhance healthy mental, social and physical development [46]. Physical education has been
winning in several societies. This could be explained by the fact that there are numerous benefits of
physical activity for young people’s health, particularly when physical activity becomes a daily habit
with clear pattern at the beginning of preschool age , where affects the whole adult population’s
health [47].Physical activity, shares significantly in the stabilization of a healthy active lifestyle
through improving the physical development and strengthening psychomotor skills of children.
However, even with the scientific recommendations for the need to raise physical activity level,
globally more and more children have reduced levels of engagement in everyday physical activity
which causes several health problems [48].and an increased level of obesity [58].Several
researchers reported that the child achieve up to 50% of the daily-recommended physical activity
hours during their times in kindergarten or nursery [59].

One of the main factor related to obesity and physical inactivity is sedentary activities , this factors
become in the first line of youth importance such as television viewing, computer use, video gaming
and other small screen recreation and other low strength/low energy-expenditure activities, where the
amount the time spent in this activities was associated with obesity, and these behaviors increased with
aging[60].The time spent in watching video, TV, and playing electronic games is enough to raise
calories consumption and to decrease metabolic rate, eating while watching TV is also a common
practice among Arabic families[51]. In the current study less than half reported watching TV “1-3
hours a day” (50%), while for playing video games “less than one hours a day”’(55.7%),and for sleeping
“7-8 hours a day” (51.7%),. On the other hand, (65.9%) were physically active. The parents perception
of a child’s weight status is important for following to dietary and physical activity recommendations
early in life. [51]

In the current study the results showed a significant higher rate of obesity among female than male.
While in Al-Enaizy study, the overall rate of obesity among boys was significantly higher than girls
(26.4% versus 19.3%respectively) (P < 0.05)[51]. his differences in the percentage could be due to
several factors such as socio-economic factors, sample size, and studies nature. The preschool years
have been recognized as a critical period in childhood for the progress of childhood obesity due to
the fact that eating and physical activity habits that participate to later obesity become established
during these early years [35]. Aiming preschool aged children is essential to preventing obesity,
where development at this life period is more flexible than it is in later childhood and adolescence,
and risk factors of overweight can be more easily changed [35]. In the current study the intervention

WWW.DIABETICSTUDIES.ORG 309


http://www.diabeticstudies.org/

The Review of DIABETIC STUDIES
Vol. 20 No. S5 2024

process showed significant improvement in the knowledge level, where mothers’ knowledge in
intervention group became good, while mothers’ knowledge in control group keep fair.

Overall, the increasing in the rate of obesity at the age of preschool could be explained by the fact that
children start going to school at that age, where there is a less control on their eating habits and nutrition.
Also, children in Saudi Arabia became less active; few or none walk to school, spending more time in
sedentary entertainment activities, such as watching TV, computer and video games. These findings
indicate the importance of focusing on the relation between obesity and dietary and social habits, to
design effective preventing programs.

5. CONCLUSION

Based on the findings, Overweight and obesity is a worldwide problem in both developing and
developed countries. Without geographical limits. The prevalence in Arab countries, particularly Saudi
Arabia reached catastrophe level. About one-third of children in the current study were overweight and
obese. Girls were significantly more overweight and obese than boys. The majority had fair knowledge
prior the intervention. The intervention process showed significant improvement in the knowledge
level, where mothers’ knowledge in intervention group became good, while mothers’ knowledge in
control group keep fair. Also, it improve dietary habits and physical activity. Mothers with fair and
good knowledge about nutrition thought more that their children had a normal weight.

Based on the findings of the researcher, the administrators in MOH should organize and conduct more
intervention health education programs about nutrition-related health problems in easy and familiar
language among the community through mass media to raise public awareness. Designing different
interventional programs to develop an effective preventive strategy for these comparatively common
and epidemic problems, these programs should include the following issues: “dealing with balancing
calorie intake with physical activity; choosing healthy food at home, school and in eating out; nutritional
density of foods to calories; depending on the traditional foods and lifestyle compared with the western
lifestyle”. The Ministry of Education should take an active role in developing this school-based
intervention program.
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