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Abstract
Background

Emotional eating may link psychological stress with adverse nutritional outcomes during adolescence,
but evidence from Southeast Asian school settings remains limited. This study examined associations
between self-reported stress, emotional eating, and overnutrition among adolescents in a private Islamic
school in southern Thailand.

Methods

This cross-sectional study included 145 students in grades 10-12 selected from three classrooms. Self-
reported stress was assessed using an adapted 20-item scale and emotional eating using an adapted
12-item emotional-eating subscale of the Thai Eating Style Scale. Weight and height were measured
directly by the investigator, and nutritional status was classified using Thai national growth references.
Associations were examined using correlation, a general linear model, and logistic regression adjusted
for sex and grade level.

Results

Moderate stress was reported by 55.2% of participants, and 47.6% had study-defined moderate-to-high
emotional eating. Self-reported stress correlated positively with emotional eating (r =0.287, p<0.001).
Emotional-eating scores differed across stress groups after adjustment for sex and grade level (p =
0.017). Among students with normal weight or overnutrition (n = 137), each one-point increase in
emotional-eating score was associated with higher odds of overnutrition after adjustment for sex and
grade level (adjusted odds ratio = 1.135, 95% confidence interval 1.043-1.234; p = 0.003). None of four
exploratory food-specific associations met the Bonferroni-adjusted significance threshold.

Conclusions

Self-reported stress and emotional eating were modestly associated in this school-based sample, and
higher emotional-eating scores were associated with overnutrition. The cross-sectional, single-school
design and small number of overnutrition cases limit causal and population-level inference. Multisite
longitudinal studies using validated measures and comprehensive dietary assessment are needed.

Background

Adolescent mental health difficulties and overnutrition are increasingly recognized as co-occurring public
health problems during adolescence, a period during which eating habits and stress-coping patterns are
established and often persist into adulthood [1]. Emotional eating—eating in response to negative
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emotional states such as irritation, sadness, loneliness, or anxiety rather than physiological hunger—has
been proposed as one behavioral pathway that may link psychological stress to nutritional outcomes [2],
and is particularly prevalent during adolescence, a developmental stage marked by hormonal changes,
greater food autonomy, and heightened emotional reactivity [3]. Stress and related mental health
difficulties are common during this period [4]. Academic and social pressures characteristic of high
school may further intensify emotional eating tendencies; daily stress has been linked to poor dietary
choices among children and adolescents more broadly [5].

Emotional eating has been associated with adverse health outcomes. Cross-sectional and longitudinal
evidence links it to weight gain, poor body image, disordered eating patterns, and adverse nutritional
outcomes in adolescents and young adults [6-9], and a recent systematic review confirms consistent
associations between emotional eating and overweight/obesity, depression, and anxiety across clinical
and community samples [10]; a broader review of the adult literature similarly links emotional eating to
weight gain and difficulty with weight-loss maintenance [11]. Related psychosocial stressors, such as
household food insecurity, have also been associated with elevated emotional eating and disordered
eating among adolescents in other settings [12—-15], including in Southeast Asia [16]. Perceived stress in
particular has been repeatedly identified as a proximal correlate of emotional eating in cross-sectional
studies among both adult and adolescent populations [17-19], with comparable findings reported
among Malaysian adolescents in the period surrounding academic examinations [20]. From a public
health perspective, the co-occurrence of psychological distress and adverse nutritional trajectories is of
direct relevance to school health services, which are often positioned to support both mental health and
nutrition surveillance among students. In Thailand, overweight and obesity among adolescents aged 15—
18 years reached approximately 15% nationally in 2022, exceeding the national target of < 10% [21],
consistent with a broader global rise in adolescent overweight and obesity [22], underscoring the need
for coordinated school-based mental health and nutrition surveillance.

Evidence concerning the co-occurrence of perceived stress, emotional eating, and nutritional status
remains particularly limited in Southeast Asian school settings. Pattani Province, in southern Thailand,
includes private Islamic schools that combine religious and national academic curricula; school-based
evidence on this co-occurrence is especially scarce in such settings. Data from this understudied setting
may help broaden the geographic and school-context representation available to inform adolescent
school health services. However, religious practices, religiosity, academic workload, and exposure to the
broader sociopolitical context were not measured in this study and were therefore not examined as
explanatory factors; accordingly, this study makes no claims about the role of religion, religious
schooling, or regional sociopolitical conditions in the associations examined.

Based on this literature, we hypothesized that (H1) self-reported stress would be positively associated
with emotional eating, and (H2) emotional eating would be positively associated with nutritional status
(overnutrition), among high school students in this setting.
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This study aimed to examine the association between self-reported stress and emotional eating and the
association between emotional eating and overnutrition among adolescents at a private Islamic school
in southern Thailand. A secondary exploratory aim was to describe food-consumption patterns and
examine whether emotional-eating scores were associated with frequent consumption of four selected
food categories.

Methods
Study design and participants

A cross-sectional study was conducted among high school students in grades 10-12 (Thai upper-
secondary years 4-6) at a private Islamic school in Mueang District, Pattani Province, Thailand. Eligible
participants were students enrolled in grades 10—12 who were able to read and write Thai. Students
were excluded if they declined to participate, returned an incomplete questionnaire, or, if younger than 18
years, did not have written informed consent from a parent or legal guardian. Study size was determined
by the cluster-sampling procedure rather than by an a priori power calculation: the study was constrained
to the three intact classrooms (one per grade level) available for research access within a single
participating school, so all eligible students in these classrooms were enrolled to maximise the
achievable sample within this practical limit. One classroom from each grade level was selected by
lottery, and all eligible students in the three selected classrooms were invited to participate. The selected
classrooms comprised 145 students; all 145 participated and were included in the final analytical
sample (response rate, 100%): Grade 10, n = 52; Grade 11, n = 51; and Grade 12, n = 42. Questionnaire
data were collected from 19 to 26 February 2025, before Ramadan began on 28 February 2025.

Measures

The self-administered questionnaire was administered in Thai and comprised four parts: (A)
sociodemographic characteristics and (B) food consumption behavior (14 items), both developed by the
research team; (C) emotional eating (12 items), adapted from Sakulsriprasert [25]; and (D) stress (20
items), adopted from Tontuan [23]. Permission to use both instruments was obtained from their
developers by email. Content validity of the complete questionnaire was reviewed by three experts using
the index of item-objective congruence (mean 10C = 0.75). An English translation of the complete
questionnaire is provided in Additional file 1.

Stress was assessed using the 20-item stress questionnaire of Tontuan [23], which was adapted from
the Suan Prung Stress Test (SPST-20) developed by Suan Prung Hospital, Department of Mental Health,
Ministry of Public Health, Thailand [24]. The questionnaire comprises 10 items on physical symptoms
and 10 items on psychological symptoms associated with stress; respondents rate how stressed they
felt about each event or symptom during the preceding 6 months on a 5-point scale (highest = 5, high =4,
moderate = 3, low = 2, lowest = 1; total possible score 20—-100). The items, response format, reference
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period and scoring were used without modification. In the source study, item-total correlations ranged
from .285 to .785 and Cronbach's alpha was .920 in a try-out sample of 100 upper-secondary students in
Bangkok [23]. Stress level was classified from the mean item score (range 1.00-5.00) using the criteria
of the source study: low (1.00—2.00), moderate (2.01-3.00), high (3.01-4.00), and severe (4.01-5.00). For
analyses requiring a three-level stress variable (the chi-square analysis in Table 6 and the adjusted
univariate general linear model), the low and moderate categories were combined into a low-moderate
group, with high and severe retained as separate categories. Because the questionnaire assesses self-
reported stress symptoms, it does not measure stress appraisal in the sense of the Perceived Stress
Scale.

Emotional eating was measured using the 12-item emotional-eating subscale of the Thai Eating Style
Scale (T-ESS) developed by Sakulsriprasert [25]. The original eating-style questionnaire was constructed
using the Dutch Eating Behaviour Questionnaire [26] as a guide and comprises 31 items in three
subscales (emotional eating, 12 items; external eating, 8 items; restrained eating, 11 items), rated on a 5-
point frequency scale (never to always) with reference to the preceding month. It was validated by
confirmatory factor analysis among 1,375 female upper-secondary students from 46 schools in Chiang
Mai Province, with subscale Cronbach's alpha values of 0.819-0.925 (0.886 for the whole questionnaire)
and construct reliability of 0.820-0.923 [25]. In the present study, the content of the 12 emotional-eating
items was unchanged, but the response format was adapted to a 4-point scale (never = 0; rarely, 1-2
days per week = 1; often, 3—4 days per week = 2; always, every day = 3; total score 0—36) and the
reference period to the preceding 6 months. Emotional-eating score was analysed as a continuous
variable in the principal adjusted model. For descriptive and secondary crude analyses only, scores were
classified using study-defined equal-interval categories: none (0-9), low (10—18), moderate (19-27), and
high (28-36); the latter categories were collapsed as none-low (0—18) and moderate-high (19-36) where
specified. These categories should not be interpreted as clinically validated cut-points.

Food consumption behavior (14 items, a 4-point rating scale scored 1-4 per item so that the total
possible score ranged from 14 to 56: for the 6 positively worded (protective-behavior) items, always = 4,
often = 3, sometimes = 2, never = 1; for the 8 negatively worded (risk-behavior) items, scoring was
reversed (always = 1, often = 2, sometimes = 3, never = 4) so that higher total scores consistently
indicated healthier food consumption behavior overall) was assessed using a questionnaire developed
by the research team from a literature review, which underwent content validity review by three experts
followed by pilot testing among 30 students at a different Islamic school in Satun Province; initial
internal consistency was 0.67, and after removing two items with the lowest item-total correlations,
reliability improved to 0.72 for the final 14-item version used in the main study. Following the equal-
interval method [27], food consumption behavior scores were classified as needing improvement (14-
28), moderate (29-42), or good (43-56); for the bivariate analysis of food consumption behavior against
nutritional status, the moderate and good categories were combined into a single moderate-to-good
group, with needing improvement retained as a separate (low) category.
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Body weight was measured twice using a TANITA HD-380 digital scale and recorded to the nearest 0.1
kg. Standing height was measured twice using an FBT floor-standing stadiometer and recorded to the
nearest 0.1 cm. All measurements were performed by the same investigator, and the mean of the two
measurements was used in the analysis. Nutritional status was classified using the sex-specific Thai
national weight-for-height growth charts for children aged 6-19 years [28], based on weight-for-height
standard deviation (SD) scores. Normal nutritional status was defined as a weight-for-height value
between - 1.5 SD and + 1.5 SD. Overnutrition was defined as a value above + 1.5 SD, encompassing the
Thai growth-chart categories corresponding to overweight and obesity; undernutrition was defined as a
value below - 1.5 SD.

Statistical analysis

Data were analyzed using IBM SPSS Statistics version 30. All 145 participants had complete data on the
core study variables (stress, emotional eating, food consumption behavior, and measured weight and
height used to derive nutritional status); no imputation was therefore required. The n = 8 students
classified as undernourished were excluded from analyses specifically comparing normal weight and
overnutrition groups (yielding n = 137 for those analyses), as noted in the relevant tables, rather than
treated as missing data. Descriptive statistics summarized participant characteristics and behavior
levels. Bivariate associations were tested using chi-square tests, Fisher's exact test, and Pearson's
correlation coefficient, with statistical significance set at p < 0.05. A crude (unadjusted) odds ratio for the
association between emotional eating and nutritional status was first calculated from a 2x2 comparison
restricted to students classified as normal weight or overnutrition (n = 137), using dichotomized
emotional eating (none—low vs moderate—high). To assess whether the principal associations persisted
after accounting for sex and grade level, four additional analyses were conducted: (1) a univariate
general linear model testing emotional eating score across the three-level stress classification, adjusted
for sex and grade level; stress, sex, and grade level were entered as categorical fixed factors in a main-
effects-only model, with Bonferroni-adjusted pairwise comparisons of estimated marginal means; (2)
exploratory binary logistic regression models testing emotional eating score as a predictor of
often/always consumption for four specific food categories (fast food, crispy snacks, sweets/bakery
items, and sugar-sweetened beverages), each adjusted for sex and grade; (3) a binary logistic regression
model testing continuous emotional eating score as a predictor of overnutrition (vs normal weight),
adjusted for sex and grade, restricted to the same n = 137 subsample used for the crude odds ratio; and
(4) a sensitivity analysis re-estimating the Pearson correlation between stress and emotional eating after
excluding the single stress-scale item referencing appetite change, to evaluate whether item-level
content overlap between the two measures inflated the observed association. In all logistic regression
models, sex and grade level were entered as categorical covariates, with male sex and Grade 10 as the
reference categories, respectively; emotional eating score was entered as a continuous predictor. The
four food-specific models were prespecified as exploratory; a Bonferroni-adjusted threshold of p <
0.0125 was used to account for multiple comparisons. Because the crude overnutrition analysis used
dichotomized emotional eating whereas the adjusted model used the continuous score, the
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corresponding odds ratios represent different parameterizations and were not compared directly in
magnitude.

Ethics approval and consent procedures

The study was conducted in accordance with the Declaration of Helsinki and was approved by the
Mahidol University Central Institutional Review Board (MU-CIRB; Certificate of Exemption, Protocol No.
MU-CIRB 2024/484.2211; COE No. MU-CIRB 2025/003.0701) on 7 January 2025.

Participants aged 18 years or older, including all participants aged 18-19 years, provided written
informed consent using the consent form approved for adults aged 18 years or older. For participants
younger than 18 years, written informed consent was obtained from a parent or legal guardian and
assent was obtained from the participant, in accordance with the MU-CIRB-approved consent
documents.

Use of Al-assisted tools

Claude (Anthropic) and ChatGPT (OpenAl) were used to improve English-language clarity and to assist
the authors in checking the consistency of reported results against IBM SPSS Statistics version 30
output. The researchers independently selected and performed all statistical procedures, reviewed and
verified all Al-assisted content, and take full responsibility for the manuscript.

Results

Participant characteristics

A total of 145 students in grades 10-12 participated in the study. Most participants were female
(67.6%), aged 17-18 years (66.9%), and enrolled in grades 10-11 (71.0%). The majority (86.9%) received
50-100 baht per day from their parents for school expenses. Full demographic characteristics, including
nutritional status, are presented in Table 1.
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Table 1

Demographic and nutritional
characteristics of participants (n = 145)

Characteristic n %
Sex

Male 47 32.4
Female 98 67.6
Age (years)

15 2 1.4
16 43 29.7
17 48 33.1
18 49 33.8
19 3 2.1
Grade level

Grade 10 52 35.9
Grade 11 51 35.2
Grade 12 42 29.0
Daily allowance (baht)

<50 12 8.3
50-100 126 86.9
>100 7 4.8
Nutritional status

Undernutrition 8 5.5
Normal 116  80.0
Overnutrition 21 14.5

Stress and emotional eating levels

Using the 20-item stress scale, 55.2% of participants reported moderate stress levels (mean item score
=2.94,SD =0.67, on the 1.00-5.00 scale). The most highly endorsed stressor was worry about academic
work, rated as occurring “highest” or “high” by 71.0% of students (Table 2). On the Thai Eating Style Scale
(T-ESS), 47.6% of participants had study-defined moderate-to-high emotional eating (scores 19-36).
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Table 2
Frequency of stress-related symptoms among high school students, SPST-20 (n = 145)

Item Highest High Moderate Low Lowest
n(%) n(%) n(%) n(%) n(%)

1. Worry about academic work 47(32.4) 56(38.6) 37(25.5) 5(3.4) 0(0.0)

2. Not reaching set goals 29(20.0) 43(29.7) 56(38.6) 14(9.7) 3(2.1)

3. Family conflict over 5(3.4) 7(4.8) 45(31.0) 53(36.6)  35(24.1)

money/household matters

4. Feeling bored with study 17(11.7) 31(21.4)  64(44.1) 28(19.3) 5(3.4)

5. Feeling the need to compete or  21(14.5) 34(23.4)  40(27.6) 36(24.8) 14(9.7)

compare oneself

6. Difficulty sleeping 17(11.7)  21(14.5)  42(29.0) 38(26.2) 27(18.6)

7. Muscle tension/pain 14(9.7) 19(13.1)  45(31.0) 37(25.5)  30(20.7)

8. Tension headache 20(13.8)  30(20.7)  42(29.0) 40(27.6)  13(9.0)

9. Back pain 25(17.2)  40(27.6)  47(32.4) 20(13.8)  13(9.0)

10. Loss of appetite or wantingto  16(11.0) 29(20.0)  50(34.5) 33(22.8) 17(11.7)

eat more than usual

11. One-sided (migraine-type) 12(8.3) 27(18.6)  27(18.6) 36(24.8) 43(29.7)

headache

12. Feeling anxious 15(10.3) 22(15.2)  49(33.8) 41(28.3) 18(12.4)

13. Feeling frustrated 10(6.9) 20(13.8)  46(31.7) 47(32.4) 22(15.2)

14. Feeling angry or irritated 8(5.5) 30(20.7)  57(39.3) 35(24.1)  15(10.3)

15. Feeling sad 14(9.7) 19(13.1)  51(35.2) 39(26.9) 22(15.2)

16. Poor memory 10(6.9) 27(18.6)  49(33.8) 39(26.9) 20(13.8)

17. Feeling confused 14(9.7) 28(19.3)  47(32.4) 39(26.9) 17(11.7)

18. Difficulty concentrating 14(9.7) 24(16.6)  37(25.5) 40(27.6)  30(20.7)

19. Feeling easily fatigued 26(17.9) 43(29.7)  39(26.9) 28(19.3) 9(6.2)

20. Frequent colds 20(13.8) 16(11.0)  33(22.8) 45(31.0)  31(21.4)

Emotional eating behavior patterns

Item-level analysis of the T-ESS (Table 3) revealed that comfort-seeking behaviors were the most
commonly endorsed forms of emotional eating. The item “eating something reduces worry” was
endorsed as occurring often or always by 60.0% of students, and “comforting oneself with preferred food
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when lonely” was endorsed by 60.7%. In contrast, socially triggered eating—"seeking food when working
with someone disliked”—was the least frequently endorsed item (19.3% often/always; 47.6% never).

Frequency of emotional eating behaviorTsa:rlr?oig high school students, T-ESS (n = 145)

Item Always Often Rarely Never
n(%) n(%) n(%) n(%)

1. Eat to feel better when irritated 36(24.8) 55(37.9) 46(31.7) 8(5.5)
2. Eat to feel calm when confused/troubled  19(13.1) 56(38.6) 54(37.2) 16(11.0)
3. Overeat when upset 15(10.3) 41(28.3) 61(42.1) 28(19.3)
4. Finding food helps when 30(20.7) 57(39.3) 53(36.6) 5(3.4)
sad/discouraged
ISO.nCe?;nfort self with preferred food when 29(20.0) 59(40.7) 47(32.4) 10(6.9)
6. Eat more when stressed 18(12.4) 49(33.8) 56(38.6) 22(15.2)
7. Eating reduces worry 25(17.2) 62(42.8) 44(30.3) 14(9.7)
8. Eat something when fearful/anxious 11(7.6) 46(31.7) 64(44.1) 24(16.6)
9. Eat to feel better in difficult situations 6(4.1) 42(29.0) 66(45.5) 31(21.4)
10. Seek food when working with disliked 4(2.8) 24(16.6) 48(33.1) 69(47.6)
people
11. Eat when troubled/uneasy 15(10.3) 40(27.6) 68(46.9) 22(15.2)
12. Food helps when disappointed 23(15.9) 54(37.2) 53(36.6) 15(10.3)

Food consumption patterns

Beyond the T-ESS items, participants also reported specific patterns of snacking on the 14-item food
consumption behavior questionnaire (Table 4). Often/always consumption of crispy snacks such as
potato chips, wafers, and biscuit sticks was reported by 27.6% of students, of sweets/bakery items (e.g.,
roti, cake, brownies, ice cream) by 33.8% of students, and of sugar-sweetened beverages (e.g., soft
drinks, sweetened tea, bubble tea, blended fruit drinks) by 31.7% of students. Fast food consumption
was more common, with 51.7% of students reporting often/always intake, whereas protective behaviors
such as eating = 5 servings of vegetables daily were reported by only 29.7% of students at the
often/always level.
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Table 4
Frequency of food consumption behaviors among high school students (n = 145)

Item Always Often Sometimes Never
n(%) n(%) n(%) n(%)

1. Eats breakfast daily (+) 59(40.7)  45(31.0)  38(26.2) 3(2.1)

2. Eats a late meal after dinner (-) 6(4.1) 81(55.9)  49(33.8) 9(6.2)

3. Eats > 5 servings of vegetables/day (+) 4(2.8) 39(26.9)  78(53.8) 24(16.6)

4. Eats = 4 servings of fruit/day (+) 3(2.1) 44(30.3) 87(60.0) 11(7.6)

5. Eats fish (+) 21(14.5)  78(53.8)  46(31.7) 0(0.0)

6. Drinks > 6—8 glasses of water/day (+) 54(37.2) 61(42.1)  30(20.7) 0(0.0)

(7.)Eats iron-rich foods (liver, egg yolk, offal) 33(22.8) 64(44.1)  44(30.3) 4(2.8)

+

8. Eats high-fat foods (fried meatballs, fried 0(0.0) 31(21.4)  75(51.7) 39(26.9)

chicken, curry with coconut milk) (-)

9. Eats fast food (burgers, fries, nuggets) (-) 0(0.0) 75(51.7)  50(34.5) 20(13.8)

10. Eats crispy snacks (chips, wafers, biscuit 2(1.4) 38(26.2) 64(44.1) 41(28.3)

sticks) (-)

11. Eats sweets/bakery items (roti, cake, 0(0.0) 49(33.8)  73(50.3) 23(15.9)

brownies, ice cream, crepes) (-)

12. Drinks flavored milk (chocolate, sour 2(1.4) 36(24.8)  72(49.7) 35(24.1)

milk) (-)

13. Drinks sugar-sweetened beverages (soft 1(0.7) 45(31.0) 57(39.3) 42(29.0)

drinks, sweetened tea, bubble tea, blended
fruit drinks) (-)

14. Adds seasoning (sugar, fish sauce, soy 9(6.2) 68(46.9)  46(31.7) 22(15.2)
sauce, sauces) to cooked food (-)

(+) protective/healthy behavior; (-) risk/unhealthy behavior.

Association between stress, emotional eating, and
nutritional status

Sex was associated with nutritional status (Pearson x2 = 8.706, p = .013). Grade level was also
associated with nutritional status using the Fisher—Freeman—Halton exact test (exact p = .034), whereas
age and daily allowance showed no significant association with nutritional status (Table 5). Food
consumption behavior level (low vs moderate-to-good) was likewise not significantly associated with
nutritional status using the Fisher—Freeman—Halton exact test (exact p = .660).
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Table 5
Association between personal characteristics and nutritional status (n = 145)

Variable Overnutrition n(%) Undernutrition n(%) Normaln(%) ¥ p-value
Sex

Male 12(57.1) 4(50.0) 31(26.7) 8.706 .013 a*
Female 9(42.9) 4(50.0) 85(73.3)

Age

15-16 years 6(28.6) 2(25.0) 37(31.9) — 1.000 b
>17 years 15(71.4) 6(75.0) 79(68.1)

Grade level

Grade 10 7(33.3) 2(25.0) 43(37.1) —~ .034 b*
Grade 11 12(57.1) 1(12.5) 38(32.8)

Grade 12 2(9.5) 5(62.5) 35(30.2)

Daily allowance

<50 baht 3(14.3) 0(0.0) 9(7.8) - A478b
50-100 baht 16(76.2) 8(100.0) 102(87.9)

>100 baht 2(9.5) 0(0.0) 5(4.3)

Percentages are calculated within nutritional-status columns. a Pearson chi-square test; b Fisher-
Freeman—-Halton exact test (— indicates that a conventional x? statistic is not applicable for this exact test);
* statistically significant at p < 0.05.

Stress showed a statistically significant, low-magnitude positive correlation with emotional eating (r =
.287, p <.001). When stress and emotional eating were each categorized into ordinal levels, a separate
chi-square test likewise showed a significant association (X2 = 6.359, p = .042): the proportion of
students exhibiting moderate-to-high emotional eating increased with stress level, from 42.0% among
those with low—moderate stress, to 50.0% among those with high stress, to 81.8% among those with
severe stress (Table 6).

Page 12/23



Table 6
Association between stress level and emotional eating level (n = 145)

Stress Level Row Low Emotional Moderate—High Emotional X2 p-
Total n Eating n(%) Eating n(%) value

Low- 88 51(58.0) 37(42.0) 6.359 .042*

Moderate

High 46 23(50.0) 23(50.0)

Severe 11 2(18.2) 9(81.8)

Total 145 76 69

Percentages calculated by row (i.e., within each stress-level category). * statistically significant at p < 0.05
(Chi-square test).

In a crude (unadjusted) analysis restricted to students classified as normal weight or overnutrition (n =
137; the n = 8 students with undernutrition were excluded from this specific comparison due to small cell
size), emotional eating was significantly associated with nutritional status (x2 = 10.672, p = .001; crude
OR=5.81,95% Cl =1.840-18.349): 81.0% of students with overnutrition reported moderate-to-high
emotional eating, compared with 42.2% of students with normal nutritional status (Table 7).

Crude association between emotiona-ll-e:ezltei)nz level and nutritional status (n = 137)
Emotional Eating Level  Overnutrition n(%) Normaln(%) ¥ p-value
Moderate—High 17(81.0) 49(42.2) 10.672 .001*
None-Low 4(19.0) 67(57.8)

Total 21(100.0) 116(100.0)

* statistically significant at p < 0.05 (Chi-square test); crude OR = 5.81, 95% Cl = 1.840-18.349, n = 8
students with undernutrition excluded from this comparison.

Among the subgroup of students reporting high or severe stress (n = 57), the most frequently endorsed
emotional eating behaviors (always/often combined) were eating to feel better when irritated (70.2%),
finding food helps when sad or discouraged (68.4%), and comforting oneself with preferred food when
lonely (63.2%) (Table 8), mirroring the overall item ranking observed in the full sample (Table 3) but at
consistently higher endorsement rates.
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Table 8
Top five emotional eating items among students with high-to-severe stress (n = 57)

Emotional Eating Item Always Often Rarely Never
n(%) n(%) n(%) n(%)

1. Eat to feel better when irritated 16(28.1) 24(42.1) 16(28.1) 1(1.8)

2. Finding food helps when 16(28.1) 23(40.4) 18(31.6) 0(0.0)

sad/discouraged

3. Comfort self with preferred food when 14(24.6) 22(38.6) 19(33.3) 2(3.5)

lonely

4. Eat something when fearful/anxious 8(14.0) 20(35.1) 23(40.4) 6(10.5)

5. Eat to feel calm when confused/troubled ~ 11(19.3) 23(40.4) 20(35.1) 3(5.3)

Adjusted analyses

To evaluate whether the associations reported above persisted after accounting for sex and grade level,
four additional analyses were conducted: (1) an adjusted univariate general linear model testing
emotional eating across the three-level stress classification, with stress, sex, and grade level entered as
categorical fixed factors in a main-effects-only model; (2) adjusted binary logistic regression models
testing emotional eating as a predictor of frequent (often/always) consumption of four specific food
categories; (3) an adjusted binary logistic regression model testing emotional eating as a predictor of
overnutrition; and (4) a sensitivity analysis re-estimating the stress—emotional eating correlation after
excluding the stress-scale item referencing appetite change.

Stress and emotional eating, adjusted. In the adjusted univariate general linear model, stress group
remained significantly associated with emotional eating score after adjustment for sex and grade level
(F(2,139) = 4.175, p = .017, partial n? = .057). Neither sex (F(1,139) = 1.054, p = .306, partial nz = .008) nor
grade level (F(2,139) =0.195, p = .823, partial n? = .003) was significant (Table 9). The overall corrected
model explained 7.1% of the variance but did not reach conventional statistical significance (F(5,139) =
2.132,p =.065, Rz = .071, adjusted R? = .038). Levene's test supported homogeneity of variance
(F(15,129) = 1.277, p = .226).

Table 9

Adjusted univariate general linear model of emotional eating by
stress level (n = 145)

Source df F p-value Partial n?
Sex 1 1.054 .306 .008
Grade level 2 195 .823 .003

Stress level (3-group) 2 4175 .017* .057
Error 139
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* statistically significant at p < 0.05. R? = .071 (Adjusted R2 = .038).

Adjusted mean emotional-eating scores were higher in the higher stress groups (Table 10). Bonferroni-
adjusted pairwise comparisons indicated that the difference between the low—moderate and severe
stress groups was statistically significant (mean difference = - 5.880, p = .030), whereas the low-
moderate vs. high (p =.234) and high vs. severe (p =.372) comparisons were not significant after
correction for multiple comparisons.

Table 10
Adjusted (estimated marginal) mean emotional eating scores by
stress level
Stress Level Adjusted Mean SE 95% CI
Low—Moderate (n=88) 16.00 761 14.50-17.50
High (n = 46) 18.27 1.073 16.15-20.40
Severe (n=11) 21.88 2132 17.66-26.10

Estimated marginal means adjusted for sex and grade level.

Emotional eating and specific food consumption, adjusted. In exploratory binary logistic regression
models adjusted for sex and grade level, the odds-ratio point estimates for emotional eating were below
1.0 across all four food categories tested (Table 11). The fast-food model yielded a nominal p-value of
.028 (aOR =0.944, 95% Cl 0.897-0.993), whereas crispy snacks (aOR =0.959, p=.130), sweets/bakery
items (aOR =0.954, p=.079), and sugar-sweetened beverages (aOR =0.961, p=.133) were not statistically
significant. With a Bonferroni-adjusted threshold of p<.0125 for the four models, none of the food-
specific associations was statistically significant; these findings should therefore be interpreted as
exploratory rather than as evidence of a confirmed inverse association.

Table 11

Adjusted associations between emotional eating and frequent consumption of
selected foods

Food Outcome (often/always vs less) Adjusted OR  p-value 95% CI

Fast food (n = 145) .944 .028 0.897-0.993
Crispy snacks (n =145) .959 130 0.908-1.013
Sweets/bakery (n = 145) .954 .079 0.905-1.006
Sugar-sweetened beverages (n=145) .961 133 0.913-1.011

Nominal p=.028 for fast food, none of the four associations met the Bonferroni-adjusted significance
threshold of p<.0125. Each row represents a separate model; OR reflects the odds of often/always
consumption per one-point increase in emotional eating score.
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Emotional eating and overnutrition, adjusted. In a binary logistic regression restricted to students
classified as normal weight or overnutrition (n = 137), emotional eating score (continuous) remained
significantly associated with overnutrition after adjustment for sex and grade level (aOR = 1.135 per one-
point increase in emotional eating score, 95% Cl 1.043-1.234, p=.003; Table 12). Female students had
lower odds of overnutrition than male students (aOR =0.238, 95% Cl 0.083-0.686, p=.008). Grade level
was not significantly associated with overnutrition overall (Wald = 4.232, df = 2, p=.121); neither Grade 11
(aOR =1.852, p=.282) nor Grade 12 (aOR = 0.351, p=.230) differed significantly from Grade 10. The model
had a Nagelkerke R? of .270. Given the relatively small number of overnutrition cases (n = 21) relative to
the number of model parameters, these estimates should be interpreted with caution. This model
parameterized emotional eating continuously; therefore, its OR should not be compared directly in
magnitude with the dichotomized crude OR reported in Table 7.

Adjusted logistic regression: emotioTr?:Ilee;tizng predicting overnutrition (n = 137)
Predictor Adjusted OR  p-value 95% CI
Emotional eating score (per 1-point increase) 1.135 .003* 1.043-1.234
Female sex (ref: Male) .238 .008* 0.083-0.686
Grade level (overall) — 121 —

Grade 11 (ref: Grade 10) 1.852 282 0.602-5.692
Grade 12 (ref: Grade 10) .351 230 0.063-1.945

* statistically significant at p < 0.05. Emotional eating was entered as a continuous score in this model.
Male sex and Grade 10 were the reference categories.

Sensitivity analysis. Because the stress scale includes one item referencing appetite change (“loss of
appetite or wanting to eat more than usual”), which overlaps conceptually with the emotional eating
outcome, the stress—emotional eating correlation was re-estimated after excluding this item. The
correlation changed only marginally, from r = .287 (full 20-item scale) to r = .277 (19-item scale excluding
the appetite item), and remained statistically significant (p <.001), suggesting that this item-level overlap
did not materially change the observed correlation.

Discussion

This school-based study identified two principal associations: self-reported stress was positively
associated with emotional eating, and higher emotional-eating scores were associated with overnutrition
after adjustment for sex and grade level. These findings contribute preliminary evidence from an
understudied adolescent population in southern Thailand, while the cross-sectional design and single-
school sample require cautious interpretation.
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Emotional-eating patterns. Eating to feel better when irritated, comforting oneself with preferred food
when lonely, and eating to reduce worry were the most frequently endorsed emotional-eating behaviours.
These item-level findings suggest that emotional eating in this sample was reported primarily in
response to negative affect. Because emotional processes and mechanisms were not directly tested,
these patterns should be interpreted descriptively rather than as evidence for a specific psychological
mechanism.

Selected food-consumption outcomes: exploratory findings. Often/always consumption of crispy,
energy-dense snacks (27.6%), sweets/bakery items (33.8%), and sugar-sweetened beverages (31.7%)
was reported by a substantial minority of students. Prior literature has linked negative affect and
emotional eating with intake of palatable, high-fat, and high-sugar foods [5, 29], and studies among
adolescents elsewhere have reported higher consumption of energy-dense snacks and sugar-sweetened
beverages among those with higher emotional eating [30, 31]. In the present exploratory adjusted
models, odds-ratio point estimates were below 1.0 for all four food categories. The fast-food model
reached nominal significance (aOR = 0.944, p=.028), whereas crispy snacks (aOR = 0.959, p=.130),
sweets/bakery items (aOR = 0.954, p=.079), and sugar-sweetened beverages (aOR = 0.961, p=.133) were
not significant; none of the four associations met the Bonferroni-adjusted threshold of p<.0125.
Accordingly, these analyses do not provide statistically robust evidence of an inverse association. This
direction was not hypothesized, and this study did not collect data (e.g., on measurement overlap
between the emotional-eating scale and individual food items, social desirability, or portion size) that
would allow any explanation for it to be tested; consequently, no interpretation of this pattern is offered
here, and replication using more comprehensive dietary assessment is needed before it is examined
further.

Cultural and contextual considerations. This study adds descriptive data from an understudied setting, a
private Islamic school in southern Thailand. Nevertheless, the study did not measure religiosity, fasting
practices, communal eating, academic workload, or exposure to the regional sociopolitical context. The
findings therefore should not be attributed to Islamic schooling, religious practice, or regional conditions.
Multisite studies that directly measure these contextual factors are needed before cultural explanations
can be evaluated.

Stress, emotional eating, and nutritional status. Consistent with prior findings among adolescents [3, 32],
stress showed a modest but statistically significant positive correlation with emotional eating (r=.287,
p<.001). The stress—emotional eating association was also supported in the adjusted analysis:
emotional eating differed significantly across stress groups after adjustment for sex and grade level
(adjusted univariate general linear model, p=.017). For nutritional status, dichotomized emotional eating
was associated with overnutrition in the crude 2x2 analysis (OR = 5.81, p=.001), while a separate
adjusted logistic model using the continuous emotional eating score showed higher odds of
overnutrition per one-point increase in score (aOR = 1.135, p=.003). Female students had lower adjusted
odds of overnutrition than male students (aOR = 0.238, p=.008), whereas grade level was not significant
overall (p=.121). Because the crude and adjusted models used different parameterizations of emotional
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eating, their OR magnitudes should not be compared directly. The principal associations persisted after
adjustment for sex and grade level, although residual confounding cannot be excluded and the modest
number of overnutrition cases (n = 21) warrants caution regarding precision and model stability. Because
this study remains cross-sectional, these results describe associations rather than a confirmed causal
pathway; a model in which stress influences nutritional status indirectly through eating behavior is
plausible and consistent with the broader coping literature [1, 9, 32], but mediation was not directly
tested here.

Limitations. This study has several limitations. First, the cross-sectional design precludes causal
inference regarding the direction of the stress—emotional eating—nutritional status pathway. Second, the
single-site sample from one Islamic school in Pattani Province limits generalizability to adolescents in
other cultural or religious school settings, including other regions of Thailand where comparable but
distinct patterns have been reported [33]. Third, no valid a priori sample-size calculation accounting for
the cluster design was applied. The cluster sampling design selected only one classroom per grade level
(three classroom clusters in total), and the analyses did not account for within-class correlation;
precision may be limited and standard errors may be underestimated. Fourth, self-reported dietary and
emotional eating data are subject to recall and social desirability bias. Fifth, the stress scale includes
one item referencing appetite change (“loss of appetite or wanting to eat more than usual”), which
overlaps conceptually with the emotional eating outcome; although a sensitivity analysis excluding this
item showed only a marginal change in the stress—emotional eating correlation (r=.287 to r=.277), some
residual influence of this item-level overlap cannot be fully ruled out. Sixth, although adjusted models
controlling for sex and grade level were fitted for the principal associations, the number of covariates
that could be examined was limited by the available individual-level dataset (e.g., household income,
religiosity, and dietary intake beyond the four food categories tested were not included as covariates),
and the adjusted logistic regression for overnutrition was based on only 21 overnutrition cases relative
to the number of model parameters, which may affect the precision and stability of the estimates.
Seventh, the directionally inverse and largely non-significant point estimates observed between
emotional eating and specific food categories were unexpected and are based on only four broad food-
behavior items rather than a comprehensive dietary assessment; more detailed dietary intake measures
would be needed to clarify this finding. Eighth, several measurement limitations apply. The emotional-
eating items were developed and validated only among female students, whereas 32.4% of our sample
was male, and measurement invariance by sex was not tested. The source instruments were validated in
Chiang Mai (emotional eating) and Bangkok (stress) rather than in southern Thailand, and neither their
reliability nor their validity was re-examined in this population. The response format (five to four points)
and reference period (1 to 6 months) of the emotional-eating subscale were modified from the source,
and its score categories are study-defined rather than clinically validated cut-points. The stress
questionnaire measures self-reported stress symptoms rather than stress appraisal as assessed by the
Perceived Stress Scale, and its 6-month reference period may introduce recall bias. The food-
consumption questionnaire was developed for this study, showed only modest reliability in pilot testing
(Cronbach's alpha =0.72, n = 30), and assessed the frequency rather than the quantity of intake. Finally,
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this study did not directly assess religious practices (e.g., fasting, communal meal timing) as potential
moderators, representing an important direction for future research.

Conclusions

In this school-based sample, self-reported stress was positively associated with emotional eating, and
higher emotional-eating scores were associated with greater odds of overnutrition after adjustment for
sex and grade level. The modest association between stress and emotional eating, the small number of
overnutrition cases, and the cross-sectional single-school design limit causal and population-level
inference. The food-specific analyses did not provide statistically robust evidence after adjustment for
multiple comparisons. These findings support further multisite longitudinal research using validated
measures and comprehensive dietary assessment to evaluate whether integrated mental-health and
nutrition approaches may be useful in adolescent school-health programmes.
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