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Abstract
Background College students are vulnerable to high perceived stress (PS) and emotional eating (EE) levels, which 
are associated with their food consumption. In this study, we aimed to examine the links between perceived 
stress, emotional eating, and adherence to a healthy eating index. Furthermore, we aimed to test whether 
sociodemographic data and health measures, including body mass index and physical activity, are associated with 
perceived stress, emotional eating, or healthy eating index.

Methods This study included students from King Abdulaziz University. The participants completed validated 
perceived stress, emotional eating, and short healthy eating index surveys via an online questionnaire from 
September to December 2022. Univariate linear regression analysis was performed to examine the association 
between perceived stress, emotional eating, and adherence to healthy eating index using the short healthy eating 
index.

Results Of 434 students (49.8% male, mean age 21.7 ± 3.0 years), 11.3% had low, 72.0% moderate, and 16.7% high 
perceived stress. Students with moderate perceived stress had the highest short healthy eating index score (P = 0.001), 
outperforming those with low and high perceived stress for fruit juice (P = 0.002), fruits (P< 0.001), vegetables 
(P=0.03), greens and beans (P<0.001), whole grains (P=0.009), and seafood/plant proteins (P = 0.001) consumption. 
Also, emotional eating was significantly associated with short healthy eating index score (P = 0.04), fruit juice (P = 0.01) 
fruit consumption (P<0.001), added sugar (P=0.02) and saturated fatty acids (P = 0.03). Academic major was associated 
with perceived stress (P = 0.006) and emotional eating (p=0.04). Higher physical activity levels were associated with 
low perceived stress levels (P<0.001) and high short healthy eating index score (P=0.001), while high body mass index 
was associated with high emotional eating score (P<0.001).

Conclusions The findings confirmed that students are highly vulnerable to moderate and high perceived stress 
levels. Furthermore, high perceived stress is inversely associated with adherence to a healthy eating index, especially 
for fruits, vegetables, greens and beans, whole grains, and seafood and plant proteins consumption. Emotional eating, 
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Background
Stress is considered as any physical, chemical, behavioral, 
and social factor that can disturb an individual’s physi-
ological homeostasis or psychological well-being [1]. 
Experiencing stress can impact health outcomes directly 
and indirectly [2]. The direct pathway involves autonomic 
and neuroendocrine responses. The human body adapts 
to internal and external environmental changes (some of 
which may be stressful) via the production of hormones 
(e.g., cortisol, adrenaline, and noradrenaline) and sig-
naling of the autonomic nervous system and the central 
nervous system [2]. Stress also influences the activation 
of the hypothalamic-pituitary-adrenal glands, increas-
ing the levels of circulating glucocorticoids and adre-
nocorticotropic hormones in the body [3]. Stress can 
indirectly contribute to obesity, cardiovascular disease, 
and cancer risk by inducing changes in health behav-
iors such as dietary patterns, resulting in increased con-
sumption of unhealthy food [2], poor diet quality [4, 5], 
and overeating or undereating [6, 7]. Dietary patterns 
comprise the quantities and frequency of different foods 
and drinks consumed habitually, which are influenced by 
a combination of internal and external factors [8]. The 
internal factors include physiologic mechanisms that 
regulate appetite and satiety through several hormones, 
and external factors include environmental aspects such 
as economic situation, food availability, and social factors 
[9]. Perceived stress (PS) is one of the external factors 
influencing dietary patterns [1].

Previous studies have confirmed that college students, 
especially female students, experience high stress lev-
els globally [10–12]. Life cycle changes and adjustment 
to college life have been associated with increased PS 
among students [13, 14]. Moreover, several factors con-
tribute to the increased level of PS in students, includ-
ing financial difficulties (lack of financial support or poor 
financial situation), personal relationships, academic-
related pressure, health concerns, and lack of social 
engagement [13, 15–17].

High levels of PS have been linked to several health 
outcomes among students, including mental health, 
which may lead to poor mental well-being and affect aca-
demic performance [18], sleep deprivation, and low levels 
of physical activity [19]. Moreover, PS is a confirmed risk 
factor for unhealthy eating patterns and metabolic dis-
orders, such as obesity [10, 20]. A cross-sectional study 
conducted among South Korean college students showed 
that those with high PS levels had a higher consumption 
of fast foods, ready-made meals, and snacks, skipped 

meals more frequently, and had a higher rate of over-
eating than did those with lower PS levels [12]. Another 
study conducted among medical students from King 
Saud University showed that female students with PS 
tended to eat more than male students and had increased 
consumption of salty foods, sweets, and takeout foods 
[10]. These studies highlight the effect of PS on eating 
patterns, especially increased unhealthy food consump-
tion among students with high levels of PS.

Persistent stress promotes emotional eating (EE), a 
desire to eat as a strategy to block, numb, or control 
intense negative emotions, such as sadness, anger, lone-
liness, stress, or anxiety [21]; EE can also result from 
positive emotion [22]. EE is a behavior characterized by 
the failure to distinguish between physiological feelings 
of hunger and negative emotions as stress is considered 
negative; thus, eating becomes a strategy to cope with 
aversive affective states [21]. A previous study conducted 
among college students reported a positive association 
between PS and EE, as well as increased intake of sweets 
and soft drinks due to EE [23]. Another study showed 
that students with EE had high PS and body mass index 
(BMI), a low rate of physical activity, and an unhealthy 
diet [24].

College students are vulnerable to high PS levels and 
EE, and this has been associated with their food con-
sumption. However, most studies on the association 
between PS or EE and diet among college students have 
focused on food preferences or choices [10, 12, 23, 25]. 
Assessing adherence to the Healthy Eating Index (HEI) 
is more comprehensive and can support better health 
status of college students. Therefore, this study aimed to 
investigate the association between PS and adherence to 
healthy eating patterns measured by short HEI (sHEI) 
and evaluate the association between EE and adherence 
to HEI measured by sHEI. Determining confounding 
factors such as sociodemographic characteristics and 
health measures, including BMI and physical activity, is 
important for building better strategies to manage PS or 
EE. Thus, the second aim was to test whether sociode-
mographic data and health measures, including BMI and 
physical activity, are associated with PS, EE, or HEI. The 
findings may be useful for effectively targeting sources of 
PS and EE among college students and increasing adher-
ence to healthy eating patterns.

also, associated with students dietary pattern. Physical activity will be beneficial for reducing the level of perceived 
stress and improving overall dietary patterns.

Keywords Dietary patterns, Perceived stress, Students, Healthy eating index, Emotional eating
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Methods
This cross-sectional study was conducted among con-
veniently sampled undergraduate students aged 17–29 
years at King Abdulaziz University, Jeddah, Saudi Arabia, 
from September to December 2022. The study required 
a sample size of 383 to estimate a mean with 95% power 
and a significance level of 0.05. The calculation of sample 
size was performed using Raosoft® (Sample Size Calcula-
tor; Raosoft inc.) [26]. Postgraduate students and those 
who were not from King Abdulaziz University were 
excluded. Four sections, including questions on sociode-
mographic characteristics, Cohen Perceived Stress Scale 
(PSS-10) [27, 28], Emotional Eater Questionnaire (EEQ) 
[29], and sHEI survey [30], were compiled into a single 
questionnaire. A self-administered online question-
naire survey was developed and administered via Google 
Forms. This online questionnaire survey was dissemi-
nated through university communication tools and social 
networks such as email, Twitter, and Telegram in order 
to collect data from participants. The self-reported ques-
tionnaire was used because it assists in collecting data 
from large number of people and it is lower in cost, but 
it had some biases that could affect results, including 
social-desirability bias and measurement error bias. Par-
ticipation in the study was voluntary, and no incentive 
was provided. The study was approved by the Biomedical 
Ethics Research Committee of King Abdulaziz University 
(reference number 247 − 22). Before completing the ques-
tionnaire, the students were required to review the objec-
tives of the study and provide written informed consent 
for participation.

The first part of the questionnaire included questions 
regarding age, sex, academic year (first, second, third, or 
fourth), household income (less than 5000 SAR, 5000–
10000 SAR, 10001–20000, or more than 20000 SAR), 
academic major, residence (with family, alone, with rela-
tives, or in student accommodations), smoking status 
(non-smoker, current smoker, past smoker), following 
a specific diet (yes or no), marital status (single or mar-
ried), physical activity (no practice; light, less than half-
hour two days or less per week; moderate, one hour 3–4 
days per week; or vigorous, more than one hour 5 days 
or more per week), part-time job (yes or no), and self-
reported weight in kg and height in cm to calculate BMI 
(as weight in kg divided by height in m2. Self-reporting 
is an acceptable method for determining BMI [31]. The 
BMI was categorized as underweight (< 18.5 kg/m2), nor-
mal weight (18.5–24.9 kg/m2), overweight (25.0–29.9 kg/
m2), and obese (30 kg/m2 and above) [32].

Stress was measured using the validated 10-item PSS-
10 [27], which also has a validated Arabic version; the 
reliability of the Arabic PSS-10 was 0.74 [28], used in this 
cross-sectional study. The PSS-10 is a self-reported ques-
tionnaire that measures the degree to which situations 

in a person’s life are appraised as stressful. It includes six 
negatively worded questions (e.g., How often did you feel 
you were on top of things? ) and four positively worded 
questions (e.g., Felt confident about your ability to han-
dle your personal problems? ). Students expressed their 
feelings and thoughts regarding each item during the 
past month on a 5-point scale. Questions reflecting nega-
tive feelings were scored as follows: 0 = never, 1 = almost 
never, 2 = sometimes, 3 = often, and 4 = very often. Ques-
tions covering positive feelings were scored in reverse 
order. The total scale ranged from 0 to 40. Participant 
stress scores were categorized as follows: low PS (0–13), 
moderate PS (14–26), and high PS (27–40).

The EEQ is a validated 10-item questionnaire that mea-
sures eating behaviors in response to emotions [29]. The 
questionnaire was translated into the Arabic language 
and the translated version was assessed by some experts 
in the department to in order to check it suitability in 
Arabic. Cronbach’s alpha for assessing the internal con-
sistency reliability of the Arabic EEQ was 0.78. The EEQ 
assesses three major factors: (1) disinhibition, (2) type 
of food, and (3) guilt. The first factor, disinhibition, is 
covered by six questions (e.g., “Do you feel less control 
over your diet when you are tired after work at night?”). 
The second factor is covered by two questions (e.g., “Do 
you have cravings for specific foods?”). The third fac-
tor, feeling guilt, is covered by two questions (e.g., ques-
tions related to participant emotions, their relationship 
to body weight scales, and the sense of guilt that eating 
“forbidden” foods produces). All the questions had four 
possible answers: 1 = never, 2 = sometimes, 3 = generally, 
and 4 = always. Each reply received a score from 1 to 4, 
with a lower score representing healthier behavior. The 
total score ranged from 0 to 30. Participants with scores 
0–5 were classified as non-emotional eaters, 6–10 as low-
emotional eaters, 11–20 as emotional eaters, and 21–30 
as very emotional eaters.

Dietary information was obtained from participants 
using the validated sHEI [30], which contains 22 ques-
tions related to the consumption of food groups or nutri-
ents. The food groups or nutrients included in the survey 
are fruits (question 1 [Q1]), fruit juices (Q2), vegetables 
(Q3), green vegetables (Q4), starchy (Q5), grains (Q6 
and Q7), whole grains (Q8 and Q9), milk (Q10 and Q11), 
low-fat milk (Q12 and Q13), beans (Q14), nut seeds 
(Q15), seafood (Q16 and Q17), sugar-sweetened bever-
ages (Q18 and Q19), added sugar (Q20), saturated fat 
(Q21), and water (Q22). The participants were asked how 
often they consumed these food items on average daily. 
Participant responses to questions 1, 2, 3, 4, 5, 6, 8, 10, 
12, 14, 15, 16, and 18 were recorded over eight frequency 
options (less than once per day, 1, 2, 3, 4, and 5 times per 
day, 6 or more times per day, or choose not to answer). 
If they answered questions 6, 8, 10, 12, 16, and 18 less 
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than once per day, they answered questions 7, 9, 11, 13, 
17, and 19 on a scale of six options (a couple of times per 
week, month, or year, almost never, never, or choose not 
to answer). Participants’ responses to questions 20–22 
were recorded over four frequency options (none, almost 
none, some, a lot, or choose not to answer). sHEI scores 
were calculated as previously described [30], indicating 
overall adherence to healthy eating patterns and indi-
vidual food group scores. In brief, sHEI scores ranged 
from 0 (non-adherence) to 100 (perfect adherence) based 
on how often participants consumed foods or nutrients 
in questions 1, 2, 4, 5, 6, 8, 10, 11, 12, 13, 14, 15, 16, 17, 
18, 20, 21, and 22, as well as sex, in which the scores of 
some question differed between males and females. The 
total score of sHEI is the sum of the scores for total fruits 
(score ranges 0–5), whole fruits (score ranges 0–5), total 
vegetables (score ranges 0–5), greens and beans (score 
ranges 0–5), whole grains (score ranges 0–10), dairy 
(score ranges 0–10), total protein (score ranges 0–5), 
seafood and plant (score ranges 0–5), fatty acids (score 
ranges 0–10), refined grains (score ranges 0–10), sodium 
(score ranges 0–10), added sugar (score ranges 0–10), 
and saturated fat (score ranges 0–10) consumption. The 
data of any participants who chose not to answer any 
question, which may have affected the calculation of the 
sHEI, were not included in the analysis.

The data obtained were analyzed using the Statistical 
Package SPSS version 25 and presented using descrip-
tive statistics such as frequencies and percentages for cat-
egorical variables and means and standard deviations for 
quantitative variables. The normality of each score vari-
able was checked using the Kolmogorov–Smirnov test. 
All variables were normally distributed. Sex differences 
were determined in quantitative variables using the inde-
pendent sample t-test and in categorical variables using 
the chi-squared test. Univariate linear regression analysis 
was performed to examine the association between sHEI, 
PSS-10, and EE. The confounders in the model were sex, 
age,, academic major, residence, smoking, marital status, 
sports, and BMI. The PS and EE scores were independent 
variables in the analysis, whereas sHEI was dependent. 
Significance was set at an alpha level of 0.05. This study 
followed the reporting guidelines of the STROBE check-
list for cross-sectional study to ensure comprehensive 
reporting.

Results
In total, 501 participants consented to participate in the 
study, and 67 were excluded based on the exclusion cri-
teria or because of incomplete responses. The remain-
ing 434 participants included in the study completed all 
four sections. The mean age of the students was 21.7 ± 3.0 
years, with female students 22.1 ± 3.2 years being signifi-
cantly older than male students 21.3 ± 2.7 years (P = 0.009) 

(Table  1). Medical school was the faculty of study of 
the highest percentage major of male students (24.5%), 
while literature was the major for the highest percent-
age of female students (30.6%; P < 0.001). Most students 
of both sexes lived with their families (82.3%), but 13.9% 
of male students lived independently, compared with 
5% of female students (P = 0.006). Almost 5.0% of stu-
dents of both sexes lived in student accommodations, 
and 5.0% of female students lived with their relatives, 
compared with 2.0% of male students. Female students 
were more inactive (33.9%) and engaged in light physical 
activities (47.7%) than male students (26.4% and 36.1%, 
respectively) (P < 0.001). In contrast, male students had 
higher levels of moderate- and vigorous-intensity activi-
ties than did female students (25.9% and 11.6% vs. 13.8% 
and 4.6%, respectively) (P < 0.001). Although 91.0% of the 
students were single, more females (11.9%) than males 
(6.0%; P = 0.04) were married. A higher average BMI was 
noted in male (24.8 ± 6.1 kg/m2) than in female students 
(22.5 ± 5.8 kg/m2). PS scores were higher in female than in 
male students (21.6 ± 6.3 vs. 19.6 ± 6.0; P < 0.001). Female 
students had significantly higher sHEI scores (45.8 ± 9.2) 
than did male students (39.9 ± 9.2, P < 0.001).

The association between PS and sHEI is presented in 
Table 2. The proportions of participants with low, mod-
erate, and high PS scores were 11.3%, 72.0%, and 16.7%, 
respectively. sHEI was significantly different across the 
three levels of PS (P = 0.001); students with moderate PS 
had the highest sHEI score (43.7 ± 9.3), followed by those 
with low PS (41.5 ± 9.5; P = 0.10) and high PS (40.3 ± 10.5; 
P < 0.001). In addition, the scores for consumption of 
fruit juice (P = 0.002), total fruit (P < 0.001), total vegeta-
ble (P = 0.03), greens and beans (P < 0.001), whole grains 
(P = 0.009), and seafood and plant protein (P = 0.001) were 
significantly higher in students with moderate PS than in 
those with low or high PS.

Table  3 shows the association between EE and sHEI. 
EE was significantly associated with sHEI (P = 0.04), 
where high emotional eaters had the lowest sHEI scores 
(41.7 ± 10.7) and non-emotional eaters had the high-
est sHEI scores (44.3 ± 10.8). Fruit juice and total fruit 
consumption scores differed significantly among the 
four types of emotional eaters (P = 0.01 and < 0.001, 
respectively). Low emotional eaters had higher fruit 
juice and total fruit consumption scores (2.0 ± 1.9 and 
3.2 ± 1.9, respectively) than did moderate emotional eat-
ers (1.9 ± 1.9; P = 0.95 and 3.0 ± 2.0; P = 0.67, respectively), 
non-emotional eaters (1.2 ± 1.6; P = 0.03 and 2.2 ± 1.9; 
P = 0.009, respectively), and high emotional eaters 
(1.2 ± 1.7; P = 0.03 and 2.3 ± 2.1; P = 0.004, respectively). 
In addition, the scores for consumption of added sugar 
(P = 0.02), and saturated fatty acids (P = 0.03) were sig-
nificantly higher in non-emotional eater students than in 
those with low, moderate, or high emotional eating.
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The associations between demographic characteristics 
and health measures, including BMI and physical activ-
ity, PS, EE, and sHEI, are presented in Table 4. Academic 
major was associated with PS (P = 0.006) and EE (p = 0.04) 
students studying economic and business had higher PS 
and EE scores than students in other majors. In addi-
tion, PS was associated with physical activity (P < 0.001). 
Inactive students had the highest PS score (22.5 ± 6.7), 
followed by those who were engaged in low activity 
(20.2 ± 6.1; P < 0.001), moderate-intensity physical activity 
(19.2 ± 4.5; P < 0.001), and high-intensity physical activ-
ity (18.7 ± 6.9; P = 0.01). Also, association was observed 
between physical activity and sHEI (P = 0.001), where 
inactive (41.1 ± 10.4) had lower sHEI scores and high-
intensity physical activity (45.9 ± 8.4) had higher sHEI 
scores. Age is another factor was associated with sHEI, 
younger students (43.6 ± 9.4; P = 0.01) had higher sHEI 
scores than their older counterparts (41.3 ± 10.0). There 
was a trend for increasing EE score with increasing BMI 
(P < 0.001); students who were underweight had the low-
est EE score (10.4 ± 5.0), followed by those with normal 
weight (12.7 ± 5.6; P = 0.003), those who were overweight 
(15.1 ± 6.1; P < 0.001), and those with obesity (16.5 ± 6.1; 
P < 0.001).

Discussion
This cross-sectional study was conducted to investigate 
the association of PS and EE with adherence to HEI using 
sHEI in a representative sample of college students from 

Table 1 Study participant characteristics
Variables Total 

(n = 434)
Male 
(n = 216)

Female 
(n = 218)

P 
value

Age (years) 21.7 ± 3.0 21.3 ± 2.7 22.1 ± 3.2 0.009
Smoking
Non-smoker 344 (79.3) 149 (69.0) 195 (89.4) < 0.001
Smoker 63 (14.5) 47 (21.8) 16 (7.3)
Past smoker 27 (6.2) 20 (9.3) 7 (3.2)
Diet
No 331 (76.3) 165 (76.4) 166 (76.1) 1.00
Yes 103 (23.7) 51 (23.6) 52 (23.9)
Academic year
First year 106 (24.4) 58 (26.9) 48 (22.0) 0.13
Second year 107 (24.7) 60 (27.8) 47 (21.6)
Third year 79 (18.2) 37 (17.1) 42 (19.3)
Last year 142 (32.7) 61 (28.2) 81 (37.2)
Academic major
Preparation year 59 (13.5) 34 (15.7) 25 (11.6) < 0.001
Literature 115 (26.4) 49 (23.1) 66 (30.6)
Economic and business 48 (11.0) 16 (7.5) 32 (14.8)
Human sciences and 
design

34 (7.8) 2 (0.9) 32 (14.6)

Medical schools 70 (16.1) 52 (24.5) 18 (8.3)
Engineering 39 (8.9) 33 (15.6) 6 (2.8)
Sciences 69 (15.8) 30 (14.2) 39 (18.1)
Household income
Less than 5000 SAR 49 (11.3) 26 (12.0) 23 (10.6) 0.05
From 5000 to less than 
10,000 SAR

131 (30.2) 56 (25.9) 75 (34.4)

From 10,000 to less than 
20,000 SAR

153 (35.3) 73 (33.8) 80 (36.7)

More than 20,000 SAR 101 (23.3) 61 (28.2) 40 (18.3)
Residence
Independent 41 (9.4) 30 (13.9) 11 (5.0) 0.006
With family 357 (82.3) 172 (79.6) 185 (84.9)
With relatives 15 (3.5) 4 (1.9) 11 (5.0)
Student accommodation 21 (4.8) 10 (4.6) 11 (5.0)
Physical activity
inactive 131 (30.2) 57 (26.4) 74 (33.9) < 0.001
Low physical activity 182 (41.9) 78 (36.1) 104 (47.7)
Moderate physical activity 86 (19.8) 56 (25.9) 30 (13.8)
High physical activity 35 (8.1) 25 (11.6) 10 (4.6)
Marital status
Single 395 (91.0) 203 (94.0) 192 (88.1) 0.04
Married 39 (9.0) 13 (6.0) 26 (11.9)
Parttime work
No 361 (83.2) 173 (80.1) 188 (86.2) 0.09
Yes 73 (16.8) 43 (19.9) 30 (13.8)
Body mass index (kg/m2) 23.7 ± 6.1 24.8 ± 6.1 22.5 ± 5.8 < 0.001
Perceived stress score 20.6 ± 6.2 19.6 ± 6.0 21.6 ± 6.3 < 0.001
Emotional eating score 13.3 ± 6.0 13.3 ± 5.9 13.3 ± 6.1 0.97
Healthy Eating Index 
score

42.8 ± 9.6 39.9 ± 9.2 45.8 ± 9.2 < 0.001

aData are presented as frequency and percentage for categorical variables and 
mean and standard deviation for continuous variables
bDifferences between sexes are calculated using the chi-squared test for 
categorical variables and independent t-test for continuous variables

SAR: Saudi Riyals

Table 2 Association between perceived stress and healthy 
eating index among study participants
Diet Low 

perceived 
stress 
(n = 49)

Moderate 
perceived 
stress 
(n = 312)

High 
Perceived 
Stress 
(n = 73)

P 
value

sHEI score 41.5 ± 9.5 43.7 ± 9.3 40.3 ± 10.5 0.001
Fruit juice score 1.5 ± 1.7 2.0 ± 1.9 1.1 ± 1.6 0.002
Total fruit score 3.1 ± 1.7 3.2 ± 2.0 1.8 ± 1.9 < 0.001
Total vegetables score 2.5 ± 0.7 2.5 ± 0.7 2.3 ± 0.8 0.03
Green and bean score 3.3 ± 2.3 3.9 ± 2.0 2.8 ± 2.4 < 0.001
Whole green score 3.3 ± 1.9 3.6 ± 2.1 3.3 ± 2.4 0.009
Dairy score 4.5 ± 1.4 4.5 ± 1.4 4.3 ± 1.2 0.17
Total protein score 4.6 ± 0.4 4.7 ± 0.3 4.7 ± 0.3 0.15
Seafood plant protein 
score

2.1 ± 1.5 2.4 ± 1.6 1.7 ± 1.2 0.001

Fatty acid score 3.6 ± 1.2 3.6 ± 1.2 3.8 ± 1.2 0.69
Refined grain score 3.7 ± 2.4 4.1 ± 2.9 4 ± 2.7 0.54
Sodium score 3.8 ± 2.0 4.2 ± 1.9 4 ± 2.2 0.18
Add sugar score 2.1 ± 3.1 1.9 ± 2.8 2.6 ± 3.6 0.39
SFA score
(Saturated fatty acid)

2.8 ± 1.4 2.8 ± 1.5 3.3 ± 1.4 0.24

aData presented as mean and standard deviation
bP values are calculated using linear regression. The values are adjusted for sex, 
age, faculty of study, residence, smoking, marital status, sport, and body mass 
index
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King Abdulaziz University. Additionally, we investigated 
the association of demographic data and health measures 
such as BMI and physical activity with PS, EE, and sHEI. 
Our findings showed that moderate PS was associated 
with better sHEI scores, as well as increased fruit, veg-
etable, greens and bean, whole grain, and seafood and 
plant protein consumption scores. EE was associated 
with sHEI, with non-emotional eaters having higher sHEI 
scores than other emotional groups. Low EE levels were 
associated with increased fruit intake. However, non-
emotional eaters had higher score in the added sugar and 
saturated fatty acids than other emotional eating groups. 
Academic major was associated with PS and EE scores. 

High physical activity was inversely associated with PS 
levels and positively with sHEI. Younger college students 
had higher sHEI scores. A linear trend was observed 
between BMI and EE.

The association between PS and HEI has been exam-
ined in various populations and different age groups. 
Our findings are in line with those of a previous study, 
where high PS was associated with low alternate HE1 
2010 scores, which comprises 11 food groups with scores 
ranging from 0 to 10 that were summed to generate the 
total score in Puerto Rican adults [33]. A meta-analysis 
of 3,471 women of reproductive age revealed an inverse 
association between stress and diet quality [34], which 
were assessed using diverse indices, including alternate 
healthy and healthy eating indexes [34]. Various studies 
have reported that PS influences the intake of some spe-
cific foods. In line with our findings, a study conducted in 
Riyadh showed that PS was associated with low fruit and 
vegetable intake among medical college students [10] and 
college students in the UK [35] and among adults [34, 36, 
37]. However, PS was associated with an increased intake 
of salad/raw vegetables and cooked meals among female 
college students in the United Arab Emirates (UAE) [25]. 
The difference between our study and the UAE study is 
that the frequency of consumption in our study ranged 
between less than once a day to 6 times a day, while the 
UAE study had a broader range from never, monthly, 
and weekly to several times per day. Another point is 
that adjustments for covariates were performed in this 
study but not in the UAE study. Inter-individual varia-
tion in response to PS and different methods of collect-
ing dietary intake data could explain the differences in 
findings.

Our study showed that students with high PS levels 
had low consumption of greens and beans, whole grains, 
seafood, and plant proteins. These results are consis-
tent with those of a previous study that found that con-
sumption of Mediterranean diet components such as 
whole grains, dark green leafy vegetables, fish, and beans 
negatively correlated with total PS score among adults 
aged > 18 years [38]. A Puerto Rican adult study showed 
that high PS is associated with low dietary fiber and veg-
etable protein intake [33]. A meta-analysis of women of 
reproductive age also demonstrated that stress was asso-
ciated with low fish intake [34]. In the UK, male college 
students’ consumption of fish/seafood was negatively 
associated with depressive symptoms but not PS [35]. 
However, among UAE female college students, neither PS 
nor depressive symptoms were associated with fish/sea-
food and cereal/cereal product intakes [25]. This shows 
that outcomes may differ by region.

Evidence from previous studies suggests that con-
sumption of a high-quality diet is associated with bet-
ter psychiatric health in terms of stress, depression, 

Table 3 Association between emotional eating and healthy 
eating index among study participants
Diet Non-

emotion-
al eater 
(n = 36)

Low 
emotional 
eater 
(n = 123)

Moderate 
emotional 
eater 
(n = 220)

High 
emotion-
al eater 
(n = 55)

P 
value

sHEI score 44.3 ± 10.8 44.1 ± 9.2 42.3 ± 9.3 41.7 ± 10.7 0.04
Fruit juice 
score

1.2 ± 1.6 2 ± 1.9 1.9 ± 1.9 1.2 ± 1.7 0.01

Total fruit 
score

2.2 ± 1.9 3.2 ± 1.9 3.0 ± 2.0 2.3 ± 2.1 < 0.001

Total veg-
etables 
score

2.4 ± 0.7 2.6 ± 0.7 2.5 ± 0.7 2.4 ± 0.7 0.19

Green 
bean 
score

3.4 ± 2.3 3.8 ± 2.1 3.6 ± 2.1 3.5 ± 2.2 0.42

Whole 
green 
score

3.7 ± 2.2 3.6 ± 2 3.4 ± 2.1 3.6 ± 2.2 0.66

Dairy 
score

4.4 ± 1.3 4.6 ± 1.4 4.5 ± 1.4 4.4 ± 1.3 0.46

Total 
protein 
score

4.6 ± 0.4 4.7 ± 0.3 4.7 ± 0.3 4.7 ± 0.3 0.53

Seafood 
plant 
protein 
score

1.9 ± 1.4 2.3 ± 1.6 2.3 ± 1.6 2.4 ± 1.5 0.44

Fatty acid 
score

3.7 ± 1.3 3.6 ± 1.1 3.7 ± 1.1 3.8 ± 1.2 0.77

Refined 
grain 
score

4.6 ± 3.3 4.3 ± 2.9 3.9 ± 2.7 3.7 ± 2.6 0.11

Sodium 
score

4.4 ± 1.9 4.2 ± 1.9 4.1 ± 2.0 3.8 ± 2.1 0.79

Add sugar 
score

3.3 ± 3.1 2.1 ± 3.0 1.7 ± 2.9 2.2 ± 3.1 0.02

SFA score
(Saturated 
fatty acid)

3.6 ± 1.5 2.9 ± 1.4 2.8 ± 1.4 3.2 ± 1.7 0.03

aData presented as mean and standard deviation
bP values are calculated using linear regression. The values are adjusted for sex, 
age, academic major, residence, smoking, marital status, sport, and body mass 
index
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and anxiety. Certain nutrients and foods play a role 
in the biological processes underlying stress [39]. For 
example, omega-3 (docosahexaenoic acid) regulates 
cortisol levels in response to an acute stress test [40]. 
Moreover, supplementation with omega-3 can impede 

hypothalamic-pituitary-adrenal glands axis hyperactivity, 
which results in the prevention of chronic stress-induced 
increase in plasma corticosterone levels [41, 42] and 
chronic social defeat stress-induced emotional and neu-
ronal impairments [42]. Omega-3 and dietary fiber play 

Table 4 Association between sociodemographic variables and perceived stress, emotional eating, and healthy eating index among 
study participants
Sociodemographic variables Perceived stress P value Emotional eating P value Short healthy eating index P value
Age (years)
18–22 20.7 ± 6.5 0.34 13.2 ± 6.1 0.50 43.6 ± 9.4 0.01
23–29 20.2 ± 5.5 13.5 ± 5.9 41.3 ± 10.0
Smoking
Non-smoker 20.7 ± 6.3 0.21 13.2 ± 6.1 0.65 42.8 ± 9.8 0.14
Smoker 19.9 ± 5.3 13.9 ± 5.7 43.9 ± 8.8
Past smoker 21.1 ± 6.7 12.9 ± 5.5 41.2 ± 9.2
Academic year
First year 21.1 ± 6.8 0.41 12.9 ± 6.5 0.38 42.4 ± 9.8 0.43
Second year 20.1 ± 6.3 14.1 ± 5.6 43.2 ± 9.2
Third year 20.5 ± 6.2 13.0 ± 5.9 43.1 ± 8.8
Last year 20.7 ± 5.6 13.3 ± 5.9 42.9 ± 10.2
Academic major
Preparation year 22.7 ± 7.1 0.006 13.8 ± 5.9 0.04 40.8 ± 9.3 0.11
Literature 19.7 ± 5.4 13.1 ± 5.9 44.5 ± 9.0
Economic and business 23.0 ± 6.4 15.2 ± 5.9 42.4 ± 9.6
Human sciences and design 19.5 ± 5.3 10.7 ± 4.9 49.0 ± 9.3
Medical schools 19.3 ± 6.3 14.1 ± 5.7 42.1 ± 8.9
Engineering 20.7 ± 4.8 12.7 ± 5.5 40.7 ± 9.2
Sciences 20.9 ± 6.8 13.2 ± 6.8 42.6 ± 10.2
Household income
Less than 5000 SAR 21.3 ± 6.8 0.06 13.0 ± 6.4 0.37 42.5 ± 8.9 0.28
From 5000 to less than 10,000 SAR 21.0 ± 5.4 13.2 ± 5.5 44.4 ± 9.5
From 10,000 to less than 20,000 SAR 19.6 ± 6.3 13.3 ± 6.1 42.5 ± 9.5
More than 20,000 SAR 21.1 ± 6.6 13.6 ± 6.3 41.6 ± 10.0
Residence
Independent 19.0 ± 5.5 0.31 12.8 ± 5.5 0.75 40.9 ± 9.4 0.68
With family 20.9 ± 6.4 13.3 ± 6.1 42.7 ± 9.7
With relatives 17.8 ± 3.2 13.8 ± 5.2 46.4 ± 7.5
Student accommodation 19.9 ± 4.6 14.1 ± 5.3 46.9 ± 8.7
Physical activity
inactive 22.5 ± 6.7 < 0.001 13.3 ± 6.6 0.59 41.1 ± 10.4 0.001
Low physical activity 20.2 ± 6.1 13.1 ± 5.4 43.3 ± 8.6
Moderate physical activity 19.2 ± 4.5 13.8 ± 6.1 43.8 ± 10.2
High physical activity 18.7 ± 6.9 13.8 ± 6.4 45.9 ± 8.4
Parttime work
No 20.8 ± 6.5 0.63 13.3 ± 6.1 0.94 42.7 ± 9.7 0.68
Yes 19.6 ± 4.4 13.2 ± 5.6 43.9 ± 8.9
Body mass index
Underweight 21.0 ± 6.1 0.11 10.4 ± 5.0 < 0.001 43.8 ± 9.2 0.34
Normal weight 20.1 ± 5.9 12.7 ± 5.6 43.0 ± 9.8
Overweight 20.4 ± 6.1 15.1 ± 6.1 43.6 ± 10.0
Obese 22.0 ± 7.4 16.5 ± 6.1 40.0 ± 8.4
aData presented as mean and standard deviation
bP values are calculated using linear regression. The values are adjusted for sex, age, academic year, household income, smoking, academic major, residence, marital 
status, sport, part-time job, and body mass index depending on the test fixed factor

SAR: Saudi Riyals
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anti-inflammatory roles in the human body, including 
the brain, and studies have shown that individuals with 
stress or depression have elevated inflammation markers 
in their brains and bodies [43]. In addition, some vita-
mins and minerals, such as magnesium, zinc, vitamin C, 
folic acid, and vitamin B12, play a role in neurotransmit-
ter production, suggesting an improvement in stress and 
depression symptoms [44]. Adopting a nutritious, well-
balanced diet is a beneficial approach to stress manage-
ment to improve brain functioning [45].

Findings from the current study revealed that EE was 
associated with sHEI score. Low EE levels were associated 
with increased fruit intake. In line with our findings pre-
vious studies have shown that EE is negatively associated 
with HEI [46] and positively associated with unhealthy 
eating habits [47, 48] among adolescents. Additionally, 
adults with abdominal obesity, identified as emotional or 
very emotional eaters, had a low intake of healthy diets 
(including fruits, vegetables, olive oil, oilseeds, legumes, 
fish, and seafood) [49]. However, a study among first-year 
college students did not show an association between 
emotion and fruit intake [50]. These results confirmed 
that EE was associated with unhealthy eating patterns 
among different age groups. One possible explanation 
of this association is affect regulation models, where 
individuals feeling negative emotion, i.e. PS, tend to lose 
control of unhealthy eating to avoid, or escape, these neg-
ative emotions [51]. However, non-emotional eaters had 
high intake of added sugar and saturated fatty acids in 
our study, which differs from a previous study that found 
positive association between EE and desserts, sweets, 
sugar, and fast food [49]. The differences can explained by 
using different methods of dietary intake assessment and 
dietary habits may vary between different population.

Academic major is one of sociodemographic factors 
that showed association with PS as well as EE in our 
study. A previous study showed that percentage of PS was 
higher among medical college students than non-medical 
college, but the difference was not significant [52]. Simi-
lar to our physical activity results, US college students 
who achieved the recommendations for vigorous physical 
activity reported a lower PS level than did students who 
did not achieve these recommendations [53]. Another 
study of 4,189 German college students showed that the 
lowest PS score was observed among students with high 
physical activity levels and low sedentary time, compared 
with those in other groups [54]. Even during the coro-
navirus disease (COVID-19) pandemic, meeting physi-
cal activity recommendations was protective against PS 
among the older population [55]. This may be because 
physical activity affects brain regulation on the hypotha-
lamic-pituitary-adrenal axis, stimulation of neurogenic 
processes, and alteration of the inflammatory system 
[56, 57], and reduces cortisol levels during psychosocial 

stress, thus reducing the effect of stress on health [58]. 
Furthermore, physical activity positively associated with 
sHEI score in our study. This finding is comparable to 
those of studies conducted in Dutch older adults [59] and 
Polish girls [60], where being active associated with high 
intake of fruit and vegetables [59, 60], and more healthy 
dietary habits [61]. The explanation is that following 
healthy dietary pattern may encouraged adopting more 
healthier lifestyle such as physical activity and vice versa.

Age was found to influence adherence to a healthy 
dietary pattern in the present study. In contrast with our 
findings, adherence to the Mediterranean diet, which 
is characterized by a high intake of vegetables, fruits, 
legumes, fish and seafood, nuts and cereals, and unsat-
urated fatty acids (found in olive oil) [62], was higher 
among older Gulf participants than among younger par-
ticipants [63]. Another study also showed that younger 
Saudi college students from Jeddah consumed snacks and 
fast food more conveniently than older college students 
[64]. The explanation of our findings is that the early aca-
demic years are associated with low stress levels [65].

Another significant finding confirmed was the posi-
tive association between EE and BMI, which is in line 
with studies conducted on female college students in 
Ghana [66] and adults during the COVID-19 pandemic 
[67, 68]. As we mentioned previously in our discussion, 
negative emotion is associated with loss of control and 
eating disorders which are associated with increased 
body weight [22, 51]. However, a study conducted among 
Turkish obese participants did not observe association 
between obesity classification and EE scale [69]. The dif-
ferences colud be explained by a small sample size in the 
Turkish study (n = 145) and the fact that it only included 
obese participants, whereas our study included all BMI 
classification.

This study has some limitations. Given the cross-sec-
tional design of the study, we could not infer causality 
because a temporal sequence could not be established. 
Self-reported questionnaires may introduce reporting 
errors, including social-desirability bias (participants 
may misreport by faking good or bad responses), recall 
bias, and may not reflect the long-term period. This bias 
could influence the associations observed in the study. 
The self-reported measures used to assess physical activ-
ity and BMI are another limitation. However, this study 
also has some strengths. We used validated question-
naires in addition to calculating the HEI, which was vali-
dated using a short survey. Possible confounders were 
controlled for in the analysis. The study size was appro-
priate based on the sample size calculations.



Page 9 of 10Shatwan and Alzharani Journal of Health, Population and Nutrition          (2024) 43:144 

Conclusions
This study revealed an association between PS and sHEI 
among college students. Students with high PS had low 
HEI scores and low intakes of fruits, vegetables, green 
beans, whole grains, and seafood plant protein. More-
over, non-emotional eater students had high HEI scors, 
and low EE students had high fruit intake. Academic 
major was one of sociodemographic factors that affect 
PS and EE levels. Physical activity was a protective fac-
tor against PS and associated with better adherence to 
HEI. Obesity and overweight were associated with EE. 
Therefore, eating highly palatable food and engaging in 
physical activities may have a favorable effect on reducing 
stress among college students; moreover, weight reduc-
tion may have a positive impact on EE. A replication of 
current findings is warranted in studies with large sample 
sizes.

Author contributions
I.M.S. contributed to conceptualization, M.A.A. and I.M.S. contributed to 
methodology, and collected data, M.A.A. run statistical analysis, I.M.S. validated 
analysis, M.A.A. wrote—original draft preparation, I.M.S. wrote—review and 
edited manuscript. All authors have read and agreed to the published version 
of the manuscript.

Funding
This research received no external funding.

Data availability
No datasets were generated or analysed during the current study.

Declarations

Ethics approval and consent to participate
The study was approved by the Biomedical Ethics Research Committee of 
King Abdulaziz University (247 − 22). Before completing the questionnaire, 
the students were required to review the objectives of the study and provide 
written informed consent for participation.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details
1Department of Food and Nutrition, Faculty of Human Sciences and 
Design, King Abdulaziz University, Jeddah, Saudi Arabia

Received: 15 June 2024 / Accepted: 31 August 2024

References
1. Nederhof E, Schmidt MV. Mismatch or cumulative stress: toward an inte-

grated hypothesis of programming effects. Physiol Behav. 2012;106:691–700.
2. O’Connor DB, Thayer JF, Vedhara KK. Stress and health: a review of psychobio-

logical processes. Annu Rev Psychol. 2021;4:663–88.
3. Sheng JA, Bales NJ, Myers SA, Bautista AI, Roueinfar M, Hale TM, et al. The 

hypothalamic-pituitary-adrenal axis: development, programming actions 
of hormones, and maternal-fetal interactions. Front Behav Neurosci. 
2021;13:601939.

4. Schweren LJS, Larsson H, Vinke PC, Li L, Kvalvik LG, Arias-Vasquez A, et al. 
Diet quality, stress and common mental health problems: a cohort study of 
121,008 adults. Clin Nutr. 2021;40:901–6.

5. Khaled K, Hundley V, Tsofliou F. Poor dietary quality and patterns are associ-
ated with higher perceived stress among women of reproductive age in the 
UK. Nutrients. 2021;13:2588.

6. Hill DC, Moss RH, Sykes-Muskett B, Conner M, O’Connor DB. Stress and eating 
behaviors in children and adolescents: systematic review and meta-analysis. 
Appetite. 2018;123:14–22.

7. Stammers L, Wong L, Brown R, Price S, Ekinci E, Sumithran P. Identify-
ing stress-related eating in behavioural research: a review. Horm Behav. 
2020;124:104752.

8. Chen PJ, Antonelli M. Conceptual models of food choice: influential factors 
related to foods, individual differences, and society. Foods. 2020;9:1898.

9. Rakha A, Mehak F, Shabbir MA, Arslan M, Ranjha MMAN, Ahmed W, Socol 
CT, Rusu AV, Hassoun A. Aadil R.M. insights into the constellating drivers of 
satiety impacting dietary patterns and lifestyle. Front Nutr. 2022;9:1002619.

10. Mohamed BA, Mahfouz MS, Badr MF. Food selection under stress among 
undergraduate students in Riyadh, Saudi Arabia. Psychol Res Behav Manag. 
2020;13:211–21.

11. Farrer LM, Gulliver A, Bennett K, Fassnacht DB, Griffiths KM. Demographic and 
psychosocial predictors of major depression and generalised anxiety disorder 
in Australian university students. BMC Psychiatry. 2016;16:241.

12. Choi J. Impact of stress levels on eating behaviors among college students. 
Nutrients. 2020;12:1241.

13. Mofatteh M. Risk factors associated with stress, anxiety, and depres-
sion among university undergraduate students. AIMS Public Health. 
2020;25:8:36–65.

14. Zhao S, Zhang Y, Yu C, Zhang H, Xie M, Chen P, et al. Trajectories of perceived 
stress among students in transition to college: mindset antecedents and 
adjustment outcomes. J Youth Adolesc. 2023;9:1–14.

15. Yang C, Chen A, Chen Y. College students’ stress and health in the COVID-19 
pandemic: the role of academic workload, separation from school, and fears 
of contagion. PLoS ONE. 2021;16:e0246676.

16. Leombruni P, Corradi A, Moro GL, Acampora A, Agodi A, Celotto D, et al. Stress 
in medical students: primes, an Italian, multicenter cross-sectional study. Int J 
Environ Res Public Health. 2022;19:5010.

17. Afshar K, Wiese B, Stiel S, Schneider N, Engel B. Perceived stress and study-
related behavior and experience patterns of medical students: a cross-
sectional study. BMC Med Educ. 2022;22:122.

18. Barbayannis G, Bandari M, Zheng X, Baquerizo H, Pecor KW, Ming X. Aca-
demic stress and mental well-being in college students: correlations, affected 
groups, and COVID-19. Front Psychol. 2022;13:886344.

19. Fruehwirth JC, Mazzolenis ME, Pepper MA, Perreira KM. Perceived stress, 
mental health symptoms, and deleterious behaviors during the transition to 
college. PLoS ONE. 2023;18:e0287735.

20. Caso D, Miriam C, Rosa F, Mark C. Unhealthy eating and academic stress: 
the moderating effect of eating style and BMI. Health Psychol Open. 
2020;7:2055102920975274.

21. Ulrich-Lai YM, Fulton S, Wilson M, Petrovich G, Rinaman L. Stress exposure, 
food intake and emotional state. Stress. 2015;18:381–99.

22. Evers C, Dingemans A, Junghans AF, Boevé A. Feeling bad or feeling good, 
does emotion affect your consumption of food? A meta-analysis of the 
experimental evidence. Neurosci Biobehav Rev. 2018;92:195–208.

23. Ling J, Zahry NR. Relationships among perceived stress, emotional eating, 
and dietary intake in college students: eating self-regulation as a mediator. 
Appetite. 2021;163:105215.

24. Grajek M, Krupa-Kotara K, Bialek-Dratwa A, Staśkiewicz W, Rozmiarek M, 
Misterska E, et al. Prevalence of emotional eating in groups of students with 
varied diets and physical activity in Poland. Nutrients. 2022;14:3289.

25. Mohamad O, Al Sabbah H, Smail L, Hermena EW, Al Ghali R. Food consump-
tion frequency, perceived stress, and depressive symptoms among female 
university students in Dubai, United Arab Emirates. Front Sustain Food Syst. 
2022;6:792631.

26. Raosoft I. Sample Size Calculator by Raosoft Inc. [Online] [(accessed on 23 
December 2021).

27. Cohen S, Kamarck T, Mermelstein R. A global measure of perceived stress. J 
Health Soc Behav. 1983;24:385–96.

28. Chaaya M, Osman H, Naassan G, Mahfoud Z. Validation of the arabic version 
of the Cohen Perceived stress scale (PSS-10) among pregnant and postpar-
tum women. BMC Psychiatry. 2010;10:111.



Page 10 of 10Shatwan and Alzharani Journal of Health, Population and Nutrition          (2024) 43:144 

29. Taylor AM, Holscher HD. A review of dietary and microbial connections to 
depression, anxiety, and stress. Nutr Neurosci. 2020;23:237–50.

30. Colby S, Zhou W, Allison C, Mathews AE, Olfert MD, Morrell JS, et al. Develop-
ment and validation of the short healthy eating index survey with a college 
population to assess dietary quality and intake. Nutrients. 2020;12:2611.

31. Olfert MD, Barr ML, Charlier CM, et al. Self-reported vs. measured 
height, weight, and BMI in young adults. Int J Environ Res Public Health. 
2018;15:2216.

32. World health organization. Body mass index—BMI. https://www.euro.who.
int/en/health-topics/diseaseprevention/nutrition/a-healthy-lifestyle/body-
mass-index-bmi. Accessed September 20, 2021.

33. López-Cepero A, O’Neill J, Tamez M, Falcón LM, Tucker KL, Rodríguez-Orengo 
JF, et al. Associations between perceived stress and dietary intake in adults in 
Puerto Rico. J Acad Nutr Diet. 2021;121:762–69.

34. Khaled K, Tsofliou F, Hundley V, Helmreich R, Almilaji O. Perceived stress and 
diet quality in women of reproductive age: a systematic review and meta-
analysis. Nutr J. 2020;19:92.

35. El Ansari W, Adetunji H, Oskrochi R. Food and mental health: relationship 
between food and perceived stress and depressive symptoms among univer-
sity students in the United Kingdom. Cent Eur J Public Health. 2014;22:90–7.

36. Radavelli-Bagatini S, Sim M, Blekkenhorst LC, et al. Associations of specific 
types of fruit and vegetables with perceived stress in adults: the AusDiab 
study. Eur J Nutr. 2022;61:2929–38.

37. Radavelli-Bagatini S, Blekkenhorst LC, Sim M, Prince RL, Bondonno NP, 
Bondonno CP, et al. Fruit and vegetable intake is inversely associated with 
perceived stress across the adult lifespan. Clin Nutr. 2021;40:2860–7.

38. McKenna C, Dempsey G, Colabelli M, Kumarasivam T, Molzon R, Moser L, et 
al. Association between dietary pattern and perceived stress. Curr Dev Nutr. 
2021;5(Suppl 2):430.

39. Solomou S, Logue J, Reilly S, Perez-Algorta G. A systematic review of the 
association of diet quality with the mental health of university students: 
implications in health education practice. Health Educ Res. 2023;38:28–68.

40. Hellhammer J, Hero T, Franz N, Contreras C, Schubert M. Omega-3 fatty acids 
administered in phosphatidylserine improved certain aspects of high chronic 
stress in men. Nutr Res. 2012;32:241–50.

41. Meneses JA, de Trugilho LA, Lima SA, Freitas ACF, Melo HS, Ferreira MR, et al. 
The influence of a diet based on flaxseed, an omega-3 source, during differ-
ent developmental periods, on the blood pressure of rats submitted to stress. 
J Matern Fetal Neonatal Med. 2017;32:1516–22.

42. Larrieu T, Hilal ML, Forrier C, De Smedt-Peyrusse V, Sans N, Capuron L et al. 
Nutritional omega-3 modulates neuronal morphology in the prefrontal 
cortex along with depression-related behaviour through corticosterone 
secretion. Transl Psychiatry 20149:4e437.

43. Naidoo U. Eat to beat stress. Am J Lifestyle Med. 2021;15:39–42.
44. Rechenberg K, Humphries D. Nutritional interventions in depression and 

perinatal depression. Yale J Biol Med. 2013;86:127–37.
45. Singh K. Nutrient and stress management. J Nutr Food Sci. 2016;6:4.
46. Bell BM, Spruijt-Metz D, Naya CH, Lane CJ, Wen CKF, Davis JN, et al. The 

mediating role of emotional eating in the relationship between perceived 
stress and dietary intake quality in Hispanic/Latino adolescents. Eat Behav. 
2021;42:101537.

47. Bui C, Lin LY, Wu CY, Chiu YW, Chiou HY. Association between emotional 
eating and frequency of unhealthy food consumption among Taiwanese 
adolescents. Nutrients. 2021;13:2739.

48. Joseph PL, Gonçalves C, Fleary SA. Psychosocial correlates in patterns 
of adolescent emotional eating and dietary consumption. PLoS ONE. 
2023;18:e0285446.

49. Betancourt-Núñez A, Torres-Castillo N, Martínez-López E, De Loera-Rodríguez 
CO, Durán-Barajas E, Márquez-Sandoval F, et al. Emotional eating and dietary 
patterns: reflecting food choices in people with and without abdominal 
obesity. Nutrients. 2022;14:1371.

50. Ashurst J, Woerden IV, Dunton G, Todd M, Ohri-Vachaspati P, Swan P, et al. The 
association among emotions and food choices in first-year college students 
using mobile-ecological momentary assessments. BMC Public Health. 
2018;2:18:573.

51. Mikhail ME. Affect Dysregulation in context: implications and future direc-
tions of experience sampling research on affect regulation models of loss of 
control eating. Front Psychiatry. 2021;12:747854.

52. Alsaleem MA, Alsaleem SA, Shehri SA, Awadalla NJ, Mirdad TM, Abbag FI, 
Mahfouz AA. Prevalence and correlates of university students’ perceived 
stress in southwestern Saudi Arabia. Medicine. 2021;100(38):e27295.

53. Vankim NA, Nelson TF. Vigorous physical activity, mental health, perceived 
stress, and socializing among college students. Am J Health Promot. 
2013;28:7–15.

54. Tan SL, Jetzke M, Vergeld V, Muller C. Independent and combined asso-
ciations of physical activity, sedentary time, and activity intensities with 
perceived stress among university students: internet-based cross-sectional 
study. JMIR Public Health Surveill. 2020; 11;6:e20119.

55. Alcântara CH, Costa R, Brito E, Marques M, Ribeiro EE, de Leon E. Physical 
activity is associated with low-level stress among a sample of seniors during 
COVID-19 outbreak? Rev Bras Ativ Fís Saúde. 2021;26:1–9.

56. Moylan S, Eyre HA, Maes M, Baune BT, Jacka FN, Berk M. Exercising the worry 
away: how inflammation, oxidative and nitrogen stress mediates the benefi-
cial effect of physical activity on anxiety disorder symptoms and behaviours. 
Neurosci Biobehav Rev. 2013;37:573–84.

57. Mury P, Chirico EN, Mura M, Millon A, Canet-Soulas E, Pialoux V. Oxidative 
stress and inflammation, key targets of atherosclerotic plaque progres-
sion and vulnerability: potential impact of physical activity. Sports Med. 
2018;48:2725–41.

58. Wood CJ, Clow A, Hucklebridge F, Law R, Smyth N. Physical fitness and prior 
physical activity are both associated with less cortisol secretion during 
psychosocial stress. Anxiety Stress Coping. 2018;31:135–45.

59. van der Avoort CMT, ten Haaf DSM, de Vries JHM, Verdijk LB, van Loon LJC, 
Eijsvogels TMH, Hopman MTE. Higher levels of physical activity are associated 
with greater fruit and vegetable intake in older adults. J Nutr Health Aging. 
2021;25(2):230–41.

60. Wadolowska L, Kowalkowska J, Lonnie M, Czarnocinska J, Jezewska-Zychow-
icz M, Babicz-Zielinska E. Associations between physical activity patterns and 
dietary patterns in a representative sample of Polish girls aged 13–21 years: a 
cross-sectional study (GEBaHealth Project). BMC Public Health. 2016;16:698.

61. Christofaro DGD, Werneck AO, Tebar WR, Lofrano-Prado MC, Botero JP, Cucato 
GG, Malik N, Correia MA, Ritti-Dias RM, Prado WL. Physical activity is associ-
ated with improved eating habits during the COVID-19 pandemic. Front 
Psychol. 2021;12:664568.

62. Bach-Faig A, Berry EM, Lairon D, Reguant J, Trichopoulou A, Dernini S, et al. 
Mediterranean diet pyramid today. Science and cultural updates. Public 
Health Nutr. 2011;14:2274–84.

63. Shatwan IM, Alhinai EA, Alawadhi B, Surendran S, Aljefree NM, Almoraie NM. 
High adherence to the Mediterranean diet is associated with a reduced risk 
of obesity among adults in gulf countries. Nutrients. 2021;13:995.

64. Shatwan IM, Aljefree NM, Almoraie NM. Snacking pattern of college students 
in Saudi Arabia: a cross-sectional study. BMC Nutr. 2022;8:49.

65. Elias H, Ping WS, Abdullah MC. Stress and academic achievement among 
undergraduate students in Universiti Putra Malaysia. Proc. Soc. Behav. Sci. 
2011; 29, 646–655.

66. Amoako M, Amoah-Agyei F, Du C, Fenton JI, Tucker RM. Emotional eating 
among Ghanaian university students: associations with physical and mental 
health measures. Nutrients. 2023;15:1526.

67. Barcin-Guzeldere HK, Devrim-Lanpir A. The association between body mass 
index, emotional eating and perceived stress during COVID-19 partial quar-
antine in healthy adults. Public Health Nutr. 2022;25:43–50.

68. Arjmand EJ, Skogen JC, Vold JH, Alpers SE, Arnesen EK, Mæland S, et al. 
Changes in body mass index and their associations with psychological 
distress, worries, and emotional eating during the COVID-19 pandemic: a 
Norwegian cohort study. Nutrients. 2023;15:3834.

69. Dilsiz NB, Arslan D. Investigation of the relationship between weight self-
stigma, emotional eating, and diet satisfaction in obese individuals. Eur Res J. 
2023;9:407–15.

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.

https://www.euro.who.int/en/health-topics/diseaseprevention/nutrition/a-healthy-lifestyle/body-mass-index-bmi
https://www.euro.who.int/en/health-topics/diseaseprevention/nutrition/a-healthy-lifestyle/body-mass-index-bmi
https://www.euro.who.int/en/health-topics/diseaseprevention/nutrition/a-healthy-lifestyle/body-mass-index-bmi

	Association between perceived stress, emotional eating, and adherence to healthy eating patterns among Saudi college students: a cross-sectional study
	Abstract
	Background
	Methods
	Results
	Discussion
	Conclusions
	References


