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Purpose: The double burden of malnutrition, with both undernutrition and overweight threatening school-age children’s development, 
presents a critical global public health challenge. This research aimed to study the relationships between family factors, food 
consumption behaviors, and nutritional status among Muslim school-age children in rural southern Thailand.
Samples and Methods: This study was cross-sectional descriptive research. The samples included 228 children aged 9–12 years in 
Thasala District, Nakhon Si Thammarat. Data were collected using demographic data, Nutritional status assessment, and food 
consumption behaviors assessment. Data were analyzed using descriptive, chi-square, and binary logistic regression statistics.
Results: Overall, 15.8% of the samples were classified as overweight and obese, and 18% were classified as stunted (<-1.5 SD). The 
samples had a normal weight-for-height (72.3%). The overall food consumption behaviors of the participants were moderate (Mean = 2.17, 
SD = 0.60). The number of siblings and food consumption behaviors had a significant relationship with nutritional status (p < 0.05). 
Confirmation with binary logistic regression results also revealed that the likelihood of appropriate nutritional status was 2.74 times higher in 
children with 3–4 siblings than those with 1–2 siblings (OR = 2.74; 95% CI: 1.494–5.047). Additionally, children with appropriate food 
consumption behaviors were 2.04 times more likely to have a proper nutritional status than those with inappropriate food consumption 
behaviors (OR = 2.04; 95% CI: 1.044–3.996).
Conclusion: The study found that most participants had moderately appropriate food consumption behaviors, with 15.8% showing 
issues like overweight and obesity. The number of siblings and food consumption behaviors significantly influenced nutritional status. 
Interventions should leverage Islamic religious settings and engage religious leaders to foster healthier lifestyles. Culturally and 
religiously sensitive nutritional education, blending scientific evidence with Islamic teachings, should be integrated into school 
curricula to cultivate healthy eating habits and mitigate long-term health risks.
Keywords: food consumption behaviors, nutritional status, school-age students

Introduction
School-age children are a crucial demographic group to study regarding nutrition due to their rapid growth and 
development.1 Their nutritional status can significantly impact on their overall health, academic performance, and future 
well-being. This age range is a critical window for intervention, as dietary habits established during childhood often track 
into adulthood.2 Focusing on this age group allows for early identification of nutritional issues and implementing 
strategies to promote healthy eating habits, which can have long-term benefits for individuals and public health.1

Nutritional status problems among school-age children have become a significant global public health issue, affecting 
both developed and developing countries. Many nations face serious dietary challenges, including malnutrition, over
weight, and obesity. In Asia, over 390 million children and adolescents aged 5–19 years are reported to be overweight or 
obese. In Southeast Asia, the prevalence of overweight and obesity has reached alarming levels, with rates as high as 
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30%.3,4 The second Southeast Asian Nutrition Surveys (SEANUTS II), conducted between 2019 and 2021 among 
children aged 6 months to 12 years in Thailand, Indonesia, Malaysia, and Vietnam, revealed a growing trend of both 
overnutrition and malnutrition, particularly among children aged 7–12 years.5,6

In Thailand, this situation is particularly concerning. The country has set targets for reducing the prevalence of 
undernutrition and overnutrition in children to below 5% and 10%, respectively. However, data from 2020 to 2022 
indicates that the rates of overweight and obesity among Thai children have risen to 12.5% and 13.3%, surpassing these 
targets. Similarly, the prevalence of stunting has increased from 6.0% to 9.5%, exceeding the target. Additionally, the 
proportion of children with standard height and weight has decreased from 64.3% to 57.2% during this period, further 
highlighting the growing nutritional concerns.7

Improper nutritional status in school-age children can lead to various health issues. Children who consume more 
calories than their bodies require are at risk of developing central obesity and metabolic disorders, such as hypertension 
and cardiovascular diseases.8 Obese children are also prone to joint and bone-related problems due to excess pressure on 
their musculoskeletal systems.9,10 In contrast, children suffering from malnutrition are more susceptible to frequent 
illnesses and stunted growth, which can hinder brain development, leading to poor concentration and decreased learning 
ability.11,12 A well-balanced diet, comprising adequate portions from all five food groups- 1) Carbohydrates, which 
include rice, flour-based foods, snacks, and sugary beverages; 2) Proteins, comprising meat, eggs, and legumes; 3) Fats 
from both plant and animal sources; 4) Dietary fiber, derived from vegetables and fruits; and 5) Milk-is crucial for 
ensuring that children receive the nutrients necessary for optimal growth and development.7 Poor dietary habits, such as 
consuming diets high in carbohydrates and fats and sugary snacks and drinks, are strongly associated with nutritional 
outcomes in school-age children. Recent studies indicate that diets high in starch and fat, coupled with sugary beverages, 
are linked to various nutritional problems, ranging from wasting and severe malnutrition to overweight and obesity.13–16 

The dietary habits of school-age children globally present a complex challenge: while many consume adequate food 
quantities, there’s a prevailing tendency to prioritize taste over nutritional value, leading to the selection of energy-dense, 
nutrient-poor foods, irregular eating patterns, breakfast skipping, and frequent consumption of unhealthy snacks.17–19 

These nutritional issues are evident worldwide: Aboriginal schoolchildren in Malaysia exhibit low dietary diversity, 
students in India suffer from inadequate nutrient intake and anemia, Indonesian children experience micronutrient 
deficiencies, and North American children, particularly in the United States, consume excessive processed foods, 
sugar, and fast food, resulting in childhood obesity and other chronic diseases.20–24 The overall dietary consumption 
of Canadian children aged 2–18 years is also suboptimal, with inadequate fruit and vegetable intake despite the 2019 
Canada’s Food Guide (CFG) recommendations.25 These pervasive problems highlight the urgent need for interventions 
that promote healthy eating habits and enhance nutritional knowledge among school-age children to prevent long-term 
health complications.

In 2019, the southern region of Thailand ranked second in the country for childhood overnutrition, with Nakhon Si 
Thammarat being the fourth-highest province in the area.26 Despite efforts to address these issues, the situation remains 
concerning. In 2023, the percentage of school-age children in the province with appropriate height-to-weight ratios 
decreased from 54.54% to 53.49% in 2024, falling below the target the Department of Health set.27 Specifically, in 
Thasala District, only 54.9% of school-age children had a normal nutritional status, which is lower than the national 
standard. Meanwhile, the proportion of children who were obese, stunted, or underweight increased to 12.7%, 9%, and 
5.9%, respectively.28 The causes of malnutrition are multifaceted, with food consumption being one of the key modifiable 
factors. In the Muslim communities of Thasala District, the local food culture emphasizes high-fat, low-fiber foods. 
Popular dishes such as sticky rice with fried chicken, grilled chicken with coconut curry, chicken biryani, Massaman 
curry, and roti are often fatty but lack essential nutrients like fiber. Frequent consumption of these foods increases the risk 
of overnutrition and obesity, which can lead to other health issues such as cardiovascular diseases.9,29 When school-age 
children are at home, they often eat the same meals as adults. Additionally, many school-age children choose food based 
on taste rather than nutritional value, skip breakfast, eat irregularly, and consume unhealthy snacks.17 These behaviors 
result in excessive calorie intake and insufficient nutrient consumption, which may pose significant risks to the nutritional 
status of school-age children.
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Family factors are an environmental element that influences nutritional status and can either promote or hinder 
a child’s growth and development.18,19 Previous studies in the southern provinces of Thailand and Eswatini have shown 
that the number of siblings plays a significant role in causing malnutrition among Muslim children.30,31 Muslim families 
often have large family sizes, which affects the distribution of resources, including finances and food. Studies have found 
that children in families with many siblings are more likely to face growth challenges, such as stunting. Limited 
resources often lead to insufficient food intake or a lack of access to nutritious food. This situation negatively impacts 
children’s physical and cognitive development, exacerbating malnutrition in the long term.

In the Muslim community in Thasala District, located along the coastline of Nakhon Si Thammarat Province, most 
residents work in the fishing industry, requiring them to spend several days at sea. As a result, primary caregivers are 
often grandparents or extended family members. Primary caregivers play a crucial role as they are the closest to the 
children, responsible for meal preparation and serving as role models for healthy eating habits. Previous studies have 
shown a statistically significant relationship between the role of primary caregivers and children’s nutritional status.13,32 

From the literature review, no studies have examined the relationship between family factors, precisely the number of 
siblings and the role of primary caregivers, and the nutritional status of Muslim school-age children in Thasala District, 
Nakhon Si Thammarat Province. Most previous studies have focused on family factors such as income, parenting styles, 
and parental education.33

These findings highlight the significant influence of family factors and unhealthy eating behaviors on children’s 
nutritional status. However, despite the prevalence of abnormal nutritional status among Muslim school-age children in 
Thasala District, Nakhon Si Thammarat Province, surpassing the standard target set by the Ministry of Public Health, 
there remains a gap in research. This gap lies in the inadequate exploration of the relationships between family factors, 
dietary habits, and the nutritional status of this specific demographic. Addressing this gap is crucial for promoting 
appropriate nutritional status and developing targeted strategies to mitigate abnormal nutritional status in Muslim school- 
age children. Furthermore, promoting healthy eating behaviors among Muslim school-age children is essential to ensure 
their growth into healthy and productive members of society, contributing to the nation’s overall well-being.

Materials and Methods
Study Design and Sample
This cross-sectional descriptive study was conducted from August to October 2022 in Thasala District, Nakhon Si 
Thammarat, Thailand, a province in southern Thailand. The study population comprises Muslim school-age students in 
grades 4 to 6, aged 9 to 12 years, living and studying in the Thasala rural area. Muslim students were explicitly chosen 
because previous research indicated that some Muslims experience malnutrition, including both overnutrition and 
undernutrition. Additionally, field surveys conducted in this predominantly Muslim area revealed an increasing pre
valence of obesity and stunted growth among children. The sample was systematically drawn from this population 
because cultural and religious beliefs strongly influence dietary habits and nutritional status.

The population of this study comprised 228 students enrolled in a school located in the Thasala rural area. The sample 
size was determined using G*power software and logistic regression with a one-tailed statistical significance test. 
A priori power analysis was conducted with a significance level = 0.01, effect size = 0.30, and a power of 1-β = 0.95. 
The initially calculated sample was 198 school-age students; however, 15% of the minimum required samples were 
added to avoid potential sample loss. Thus, the total sample size was 228. Participants were selected using purposive 
sampling based on inclusion criteria. Inclusion criteria were school-age children, specifically those aged 9–12 years, 
enrolled in grades 4–6 in schools located in the Thasala district, able to read and write Thai, and of the Muslim faith. 
Children with chronic illnesses affecting nutritional status, such as thalassemia or cancer, were excluded.

Research Instrument
Research instruments were detailed as follows:
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Part 1: Demographics data questionnaire and family factors, which included gender, educational level, age, primary 
caregivers, and the number of siblings. The questions were multiple-choice and open-ended.

Part 2: Nutritional status assessment. The researchers adopted the evaluation from the Department of Health, Bureau 
of Nutrition, Ministry of Public Health. Participants’ nutritional status was assessed using weight-for-height, 
height-for-age, and weight-for-age.34

Part 3: Food consumption behavior assessment. The researchers adopted the evaluation from the Department of 
Health, Bureau of Nutrition, Ministry of Public Health. The questionnaire was an 18-item. The questionnaire 
consisted of eleven positive statements and seven negative statements. And yielded a total score of 54 points 
using a 3-point detailed rating.35

Always engage in that behavior, averaging 4 to 7 times or 4 to 7 days a week = 3 

Rarely engage in that behavior, averaging 1 to 3 times or 1 to 3 days a week = 2 

Never did it = 1 

Best and Kahn’s criteria were used to classify each food consumption behavior item into three categories: low-level food 
consumption behaviors (mean score range from 1.00 to 1.66), moderate-level food consumption behaviors (mean score 
range from 1.67 to 2.33), and good-level food consumption behaviors (mean score range from 2.34 to 3.00).36

Overall food consumption behaviors were interpreted based on Bloom’s (1971) taxonomy into two categories, including 
appropriate food consumption behaviors (score ≥ 70%) and Inappropriate food consumption behaviors (score < 70%).37 

Meanwhile, the food consumption behavior assessment questionnaire was tested for reliability with 30 students with 
characteristics similar to the samples. The reliability coefficient, measured using Cronbach’s Alpha, was 0.73.

Statistical Analysis
This study analyzed the statistics using SPSS software (Version 26) for Windows™ (IBM Corporation, New York, NY, 
USA). The statistics employed the following:

1. Descriptive statistics, including frequencies, percentages, means, and standard deviations (SD), were employed to 
analyze participants’ demographic data, food consumption behaviors, and nutritional status.

2. The relationships between family factors, food consumption behaviors, and nutritional status were analyzed using 
chi-square and binary logistic regression statistics, determining statistical significance at 0.05.

Results
Samples’ Demographics and Family Factors
The participants were females (59.2%) and aged between 11 and 12 (54.4%). It was in the fourth grade of primary school 
(43.9%). Moreover, the primary caregivers for most of the sample group were their parents (80.3%), and approximately 
two-thirds of them had 3–4 siblings (61.4%) (Table 1).

Table 1 Number and Percentage of the 
Samples’ Demographic Data and Family 
Factors (n = 228)

Demographics Data Number %

Gender

Male 93 40.8

Female 135 59.2

(Continued)
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Nutritional Status Among Muslim School-Age Students
When considering height-for-age, it was found that most children fall within the standard height range (68.4%). In 
comparison, 13.6% were reasonably tall and tall, and 18.0% were classified as relatively stunted or severely stunted. For 
weight-for-age, most children also fall within the normal weight range (66.2%), while 13.2% were relatively underweight 
or severely underweight, and 20.6% were classified as relatively overweight or obese. Regarding weight-for-height, most 
children had a balanced body shape (72.3%), while 15.8% were categorized as overweight or obese, and 8.8% were 
classified as relatively wasted or severely wasted (Table 2).

Table 1 (Continued). 

Demographics Data Number %

Educational level

Grade 4 100 43.9

Grade 5 65 28.5

Grade 6 63 27.6

Age

9–10 years old 104 45.6

11–12 years old 124 54.4

Primary caregiver

Father/mother 183 80.3

Grandparents/relatives 45 19.7

Number of siblings

1–2 88 38.6

3–4 140 61.4

Table 2 Number and Percentage of Nutritional Status Among 
Muslim School-Age Students (n = 228)

Nutritional Status Number %

Height-for-age (Mean = 139.2, S.D. = 10.1, Min-Max = 102–165 cm)

Severely stunted (< −2 SD) 21 9.2

Stunted (< −1.5 SD to −2 SD) 20 8.8

Standard height (−1.5 SD to +1.5 SD) 156 68.4

Fairly tall (> +1.5 SD. to +2 SD) 9 3.9

Tall (> +2 SD) 22 9.7

(Continued)
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Food Consumption Behaviors Among Muslim School-Age Students
After evaluating 18 food consumption behavior items, it was determined that the overall food consumption behavior of 
the participants was at a moderate level (Mean = 2.17, S.D. = 0.60). Most food consumption behaviors were at 
a moderate level. Notably, the items categorized as high-level food consumption behaviors were having breakfast 
containing grains, animal protein or grains, and daily milk (Mean = 2.38, S.D. = 0.51). On the other hand, low food 
consumption behaviors included eating iron-rich foods 1–2 days a week (Mean = 1.60, S.D. = 0.56), eating sweet snacks, 
ice cream, and chocolate (Mean = 1.46, S.D. = 0.51), and drinking carbonated beverages, iced cocoa, and iced tea (Mean 
= 1.55, S.D. = 0.59) (Table 3).

Table 2 (Continued). 

Nutritional Status Number %

Weight-for-age (Mean = 36.1, SD = 12.3, Min-Max = 20–90 kg)

Severely underweight (< −2 SD) 10 4.4

Underweight (< −1.5 SD to −2 SD) 20 8.8

Normal weight (−1.5 SD to +1.5 SD) 151 66.2

Mildly overweight (> +1.5 SD to +2 SD) 13 5.7

Excess weight (> +2 SD) 34 14.9

Weight-for-height

Severely wasted (< −2 SD) 7 3.1

Wasted (< −1.5 SD to −2 SD) 13 5.7

Normal (−1.5 SD to +1.5 SD) 165 72.3

Possible risk of overweight (> +1.5 SD to +2 SD) 7 3.1

Overweight (> +2 SD to +3 SD) 26 11.4

Obese (> +3 SD) 10 4.4

Table 3 Food Consumption Behaviors in Muslim School-Age Students (n = 228)

Food Consumption Behaviors Mean S.D. Level

1. Having breakfast containing grains and animal protein or grains and milk 2.38 0.51 High

2. Having three main meals every day 2.33 0.53 Moderate

3. Having two snacks every day 2.32 0.57 Moderate

4. Eating eight spoonfuls of rice or starch a day 2.15 0.60 Moderate

5. Eat four servings of vegetables a day 2.21 0.58 Moderate

6. Eat three servings of fruits a day 2.32 0.54 Moderate

7. Eating six servings of meat a day 2.31 0.60 Moderate

8. Drink three boxes of plain milk a day (180 mL. per milk box) 2.23 0.57 Moderate

(Continued)
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Family Factors, Food Consumption Behaviors, and Nutritional Status
Muslim children with normal nutritional status mostly live with their grandparents/relatives (77.8%) and have three or 
more siblings. According to the classification of the five food groups based on the nutrition flag, it was observed that 
Muslim students with a normal nutritional status predominantly consumed protein-rich foods regularly (77%), followed 
by the consumption of fruits and vegetables (75.7%), and 71.4% reported drinking three boxes of milk per day (180 mL. 
per milk box) Among students categorized as under malnutrition, only 10% regularly consumed milk, while 8.1% 
consumed protein-rich foods and fruits and vegetables. In contrast, students identified as overnourished showed a regular 
intake of fats from plant and animal sources (26.9%), followed by carbohydrate-rich foods, including rice, flour-based 
products, snacks, and sugary beverages (19.5%) (Table 4).

Table 3 (Continued). 

Food Consumption Behaviors Mean S.D. Level

9. Eat fish at least 3 days a week 2.37 0.61 Moderate

10. Eat 3 or 4 eggs a week 2.28 0.54 Moderate

11. Eating fatty meat, such as chicken or duck skin 2.23 0.65 Moderate

12. Eating bakery products like cakes, pies, and doughnuts 1.86 0.51 Moderate

13. Eating snacks 1.71 0.59 Moderate

14. Adding more condiments to cooked foods 1.86 0.59 Moderate

15. Adding more sugar to cooked foods 1.99 0.61 Moderate

16. Eat iron-rich foods 1–2 days a week 1.60 0.56 Low

17. Eating sweet snacks, ice cream, and chocolate 1.46 0.51 Low

18. Drink carbonated beverages, iced cocoa, and iced tea 1.55 0.59 Low

Overall 2.17 0.60 Moderate

Table 4 Family Factors, Food Consumption Behaviors, and Nutritional Status Among Muslim School-Age Students (n 
= 228)

Factors Nutritional Status (Weight-for-Height)

Total n (%) Undernutrition  
(< −1.5 SD) n (%)

Normal  
(−1.5 SD to +1.5 SD) n (%)

Overnutrition  
(> +1.5 SD) n (%)

Family Factors

1) Primary caregivers

Father/mother 183 (80.3) 15 (8.2) 130 (71.0) 38 (20.8)

Grandparents/relatives 45 (19.7) 5 (11.1) 35 (77.8) 5 (11.1)

2) Number of siblings

1–2 88 (38.6) 9 (10.2) 52 (59.1) 27 (30.7)

3–4 140 (61.4) 11 (7.9) 113 (80.7) 16 (11.4)

(Continued)

Journal of Multidisciplinary Healthcare 2025:18                                                                                 https://doi.org/10.2147/JMDH.S514601                                                                                                                                                                                                                                                                                                                                                                                                   1621

Kusol and Kaewpawong

Powered by TCPDF (www.tcpdf.org)



Relationships Between Family Factors, Food Consumption Behaviors, and Nutritional 
Status
The relationships between family factors, food consumption behaviors, and nutritional status among Muslim school-age 
students were analyzed using chi-square statistics. This study found that the number of siblings and food consumption 
behaviors were significantly related to nutritional status (χ2 = 12.635, p = 0.000; χ2 = 6.651, p = 0.010), respectively. 
(Table 5).

When analyzing by binary logistic regression, it was found that the number of siblings and food consumption 
behaviors were significantly related to nutritional status. To clarify, Muslim school-age children with 3–4 siblings were 
2.7 times more likely to have a standard dietary status compared to those with 1–2 siblings. (OR = 2.746; 95% CI: 
1.494–5.047). Additionally, Muslim school-age children with appropriate food consumption behaviors were 2.04 times as 
likely to have a standard nutritional status than those with Inappropriate food consumption behaviors (OR = 2.042; 95% 
CI: 1.044–3.996) (Table 6).

Table 4 (Continued). 

Factors Nutritional Status (Weight-for-Height)

Total n (%) Undernutrition  
(< −1.5 SD) n (%)

Normal  
(−1.5 SD to +1.5 SD) n (%)

Overnutrition  
(> +1.5 SD) n (%)

Food consumption behaviors

1) Carbohydrates, which include rice, flour-based foods, snacks, and sugary beverages

Always engage in that behavior 87 (38.2) 8 (9.2) 62 (71.3) 17 (19.5)

Rarely engage in that behavior 127 (55.7) 10 (7.9) 94 (74.0) 23 (18.1)

Never did it 14 (6.1) 2 (14.3) 9 (64.3) 3 (21.4)

2) Proteins, comprising meat, fish and eggs

Always engage in that behavior 87 (38.2) 7 (8.1) 67 (77.0) 13 (14.9)

Rarely engage in that behavior 125 (54.8) 11 (8.8) 88 (70.4) 26 (20.8)

Never did it 16 (7.0) 2 (12.5) 10 (62.5) 4 (25.0)

3) Fats from both plant and animal sources

Always engage in that behavior 26 (11.4) 3 (11.5) 16 (61.6) 7 (26.9)

Rarely engage in that behavior 122 (53.5) 10 (8.2) 87 (71.3) 25 (20.5)

Never did it 80 (35.1) 7 (8.8) 62 (77.5) 11 (13.7)

4) Dietary fiber derived from vegetables and fruits

Always engage in that behavior 74 (32.5) 6 (8.1) 56 (75.7) 12 (16.2)

Rarely engage in that behavior 139 (61.0) 11 (7.9) 99 (71.2) 29 (20.9)

Never 15 (6.5) 3 (20.0) 10 (66.7) 2 (13.3)

5) Milk: drinking three packs/boxes of plain milk a day

Always engage in that behavior 70 (30.7) 7 (10.0) 50 (71.4) 13 (18.6)

Rarely engage in that behavior 141 (61.8) 13 (9.2) 101 (71.6) 27 (19.2)

Never did it 17 (7.5) 0 (0.0) 14 (82.4) 3 (17.6)
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Discussion
This study found that 15.8% of Muslim school-age children were classified as overnourished. This result aligns with the 
Department of Health data, which reported that 15% of school-age children in the region experienced overnutrition.7 

Globally, these studies are also consistent with the World Health Organization’s data, which estimates that 18% of 
children aged 5–19 years are overnourished, equating to over 340 million children worldwide.3 The prevalence is lower 
than in neighboring countries such as Malaysia, as well as Brazil, Nigeria and Venezuela38,39 The rate of childhood 
overweight is higher in those countries than in Thailand due to a combination of factors, including a nutritional transition 
towards increased consumption of processed foods, a lifestyle shift towards convenience leading to decreased physical 
activity, socioeconomic factors that limit access to healthy foods, and differing cultural values regarding perceptions of 
an ideal body weight. Furthermore, the study revealed that 8.8% of children in the sample were classified as short for 
their age, while 9.2% were stunted. The average height in this study was only 139.2 centimeters. Consistent with the 
2022 survey by the Department of Health, it was found that 9.5% of Thai children aged 6–14 years were classified as 
stunted, which still exceeds the Department’s target of no more than 5%.40 This finding is concerning and reflects 
a broader trend of malnutrition in Thailand’s southern provinces. The proportion of stunted children in the present study 

Table 5 Relationships Between Family Factors, Food Consumption Behaviors, and Nutritional Status (n = 228)

Factor Total Nutritional Status χ2 p-value

Under and Over n (%) Standard n (%)

Primary caregivers

Grandparents/relatives 45 (19.7) 10 (22.2) 35 (77.8) 0.820 0.365

Father/mother 183 (80.3) 53 (29.0) 130 (71.0)

Number of siblings

1–2 88 (38.6) 36 (40.9) 52 (59.1) 12.635 0.000**

3–4 140 (61.4) 27 (19.3) 113 (80.7)

Food consumption behaviors

Inappropriate (18–37 score) 53 (23.2) 22 (41.5) 31 (58.5) 6.651 0.010*

Appropriate (38–54 score) 175 (76.8) 41 (23.4) 134 (76.6)

Note: *p < 0.05, **p < 0.001.

Table 6 Binary Logistic Regression of the Relationships Between Family Factors, Food Consumption Behaviors, and Nutritional 
Status (n = 228)

Variable Nutritional Status B S.E. Wald df EXP(B) 95% CI p-value

Under and Over Standard Lower Upper

n (%) n (%)

Number of siblings

1–2 ref. 36 (40.9) 52 (59.1) 1

3–4 27 (19.3) 113 (80.7) 1.010 311 10.576 1 2.746 1.494 5.047 001**

Food consumption behaviors

Inappropriate ref 22 (41.5) 31 (58.5) 1

Appropriate 41 (23.4) 134 (76.6) 714 342 4.349 1 2.042 1.044 3.996 037*

Notes: Cox and Snell R Square = 0.075, Nagelkerke R Square = 0.109, *p < 0.05, **p < 0.01, ref. = reference.
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mirrors similar trends observed in Pattani Province,30 although lower than the rates seen in other low- and middle-income 
countries like Nepal, India, and Indonesia.20–22 The prevalence of both overnutrition and stunting in the school-age 
population highlights the “double burden” of malnutrition, wherein children in the same communities face both under
nutrition and obesity. This dual challenge has been attributed primarily to unhealthy eating habits, often influenced by 
easy access to low-nutrient, high-calorie foods near schools. These establishments typically sell sugary beverages and 
fried snacks at affordable prices, making it difficult for children to maintain balanced diets despite school policies 
promoting healthier eating.

Family factors related to nutritional status were identified in this study. The number of siblings was found to be 
associated with nutritional status. School-age children with 3–4 siblings had a 2.74 times higher likelihood of having 
a normal nutritional range than those with 1–2 siblings. This could be attributed to families with 3–4 siblings being more 
likely to organize meals for their children to eat together, which promoted healthy eating habits and discipline. A study in 
Brazil found that a more significant number of siblings is associated with a more diverse diet in late adolescence, which 
may predict better nutrient adequacy and health outcomes.41 On the other hand, families with 1 or 2 siblings may be more 
inclined to provide larger quantities of food, potentially leading to excessive nutritional intake and subsequent overweight 
or obesity. This differs from previous studies, which found that the number of siblings in families of children with normal 
nutritional status and those who were overweight did not differ.42 Since children’s eating habits and nutrition are not 
determined solely by the number of siblings, other factors such as parental control over food, eating patterns, and family 
support also play an essential role. It is important to note that these results may vary depending on economic status, 
social factors, environment, and siblings’ age compared to this study’s findings.

In the current study, the type of primary caregiver was not associated with the nutritional status of these school-age 
children. This could be explained by the fact that these school-age children were nurtured similarly regardless of the type 
of primary caregiver, whether parents, grandparents, or other relatives. Moreover, school-age children spend 5 days 
a week in school, where they can eat and purchase food according to their preferences. This finding contradicted 
a previous study conducted in Nepal, which indicated that children living with non-parental caregivers were 3.71 times 
more likely to be malnourished compared to those living with both parents.33 This discrepancy may be due to several 
factors: firstly, the cultural context in Thailand, where childcare by extended family members like grandparents is 
familiar, potentially leading to nutritional care comparable to that provided by parents. Secondly, the role of schools in 
providing meals and the influence of socioeconomic factors, such as family financial stability and governmental support, 
may outweigh the impact of the primary caregiver type. Additionally, variations in study limitations, including sample 
size and data collection methods, could contribute to the observed differences in results.

The study found a significant association between food consumption behaviors and nutritional status among school- 
age children. These children with appropriate food consumption behaviors were twice as likely to have a normal 
nutritional status than those with inappropriate food consumption behaviors. These findings are consistent with previous 
research demonstrating a strong relationship between school-aged children’s dietary habits and nutritional status. 
Students who regularly ate breakfast consumed three main meals daily and included fruits, vegetables, meat, milk, and 
eggs in their diet were likelier to maintain a healthy nutritional status.43 When examining the nutritional status of Muslim 
school-aged children, those who were overweight or obese were found to regularly consume energy-dense foods high in 
carbohydrates and sugars, such as sweets, sugary drinks, soft drinks, and fats from both plant and animal sources, while 
consuming fewer fruits and vegetables. This is consistent with studies on the dietary habits of obese children, which 
highlight a preference for snacks, processed foods, and sugary beverages that are easily accessible from nearby 
convenience stores. In contrast, Muslim children with severe stunting were found to consume less protein from sources 
such as meat, fish, eggs, and milk than recommended. The daily recommended protein intake for children aged 9–12 is 
approximately 43 grams (or six tablespoons), including one egg per day and 2–3 boxes of milk for adequate protein and 
calcium intake.5 This aligns with research indicating that Muslim school-age children in Pattani also experienced stunting 
due to inadequate protein and calcium intake from foods such as meat, milk, and eggs.24 In the Thai Healthy Children 
Program, students receive at least one glass of milk daily. However, it was found that some children disliked plain milk, 
resulting in inadequate milk consumption. Therefore, it is crucial to promote the importance of milk consumption to both 
children and parents to ensure they meet their nutritional needs. Programs should also focus on cultivating habits and 
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training children to become accustomed to drinking milk regularly.44 To promote optimal nutritional status in Muslim 
school-age children, it is necessary to modify inappropriate dietary behaviors, such as reducing the consumption of crispy 
snacks, pastries, sweetened beverages, fried foods, and fatty meats while increasing the intake of nutritious foods rich in 
protein, calcium, vegetables, and fruits. Promoting appropriate dietary behaviors should consider cultural and religious 
influences, such as providing education on Islamic nutritional principles, promoting the consumption of beneficial halal 
foods, and engaging religious leaders in educational campaigns. Furthermore, creating environments conducive to 
healthy eating behaviors, such as limiting access to unhealthy foods in schools and encouraging home cooking, is 
essential. These strategies will contribute to optimal nutritional status in Muslim school-age children, positively affecting 
health, learning, and overall development.

Limitations
The cross-sectional study design is limited to Muslim students in one region, further restricting the generalizability of the 
survey results. Therefore, future studies should consider surveying a larger, more diverse sample population with 
a probability-based sampling method.

Conclusions
Muslim school-age children face nutritional challenges that exceed health targets, including overweight, obesity, and 
stunting. The number of siblings in a family significantly influences children’s nutritional status. While large families 
may encounter competition for food resources, proper food allocation and healthy eating habits can still ensure adequate 
nutrition for each child. Addressing these issues requires an integrated approach, involving collaboration among 
healthcare professionals, schools, and families. Promoting healthy eating behaviors, alongside utilizing Islamic religious 
settings and engaging religious leaders, can facilitate positive change. Culturally and religiously sensitive interventions, 
blending scientific guidelines with Islamic teachings, will create effective health promotion messages. Comprehensive 
collaboration is essential for achieving health goals and the optimal development of Muslim school-age children.
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