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Purpose: The aim of this study was to assess the frequency and intensity of food cravings among adults in Central and Western Saudi
Arabia.

Patients and Methods: This retrospective, cross-sectional study was conducted using online questionnaires. The collected data were
analyzed using SPSS version 24.0.

Results: A sample of 432 individuals was investigated, which was almost evenly split between men (50.5%) and women (49.5%).
Body mass index (BMI) of most participants fell within the normal (31.9%) and overweight (32.6%) categories, highlighting a fairly
balanced distribution of these BMI ranges. The obesity category included 24.5% of participants, raising concerns about potential
obesity-related health issues. A significant proportion of participants had irregular meal-taking patterns. Overall, snacks and fruits were
most frequently consumed daily, whereas eating with family was the least frequent activity. Finally, p-values from an assessment of
food cravings and their effects on BMI indicated various levels of significance. Cravings for salty foods (p=0.008), the influence of
emotional factors on food cravings (p=0.03), eating due to sadness even when not hungry (p=0.01), challenges in resisting or
controlling food cravings (p=0.04), and feelings of guilt or regret after indulging in cravings (p=0.000) were all significant factors,
suggesting potential links with BMI.

Conclusion: Food craving involves a complex interplay of different factors, including emotional states and social cues, with varying
levels of self-control and associated guilt or regret.

Keywords: body mass index, obesity, meal-taking pattern, Food Cravings

Introduction

Eating behavior is driven not only by the basic need to alleviate hunger but also by cravings and the pursuit of pleasure
from food.! Individuals commonly experience cravings for foods rich in calories but poor in nutrients.” The consumption
of high-calorie foods has been linked to weight gain and obesity. Moreover, individuals with a higher body mass index
(BMI) tend to be more responsive to the enjoyable and motivational aspects of consuming tasty foods than those with
a lower BMI.> Roefs et al showed that participants with excess weight reported experiencing cravings for high-calorie,
high-fat (HCHP) foods more often during non-mealtimes than those with normal weight. In contrast, participants with
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normal weight expressed cravings for staple foods, particularly during mealtimes. Additionally, individuals who were
overweight exhibited a broader range of cravings for HCHP foods than their counterparts with normal weight, both
during meals and during random non-eating moments." In a recent study by AlTamimi et al, 87.8% of the participants
consumed fast food on a weekly basis, with 45.6% consuming it daily. Participant nationality emerged as a significant
predictor of fast food consumption. Obesity was identified as another factor predicting fast food intake.” A study by
Musaiger et al showed that, compared with individuals from Western cultures, Bahraini adults were generally shorter but
heavier, with a higher mean BMI, indicating a tendency towards developing obesity.> Kracht et al conducted a study
involving 256 adolescents, aged 10-16 years, with complete data. They found that sleep efficiency was inversely
associated with sweet cravings and the Food Craving Inventory-28 (FCI-28) score. Adequate sleep duration, adherence
to sleep duration guidelines, and cravings for fruit and vegetables were positively correlated with dietary quality.
Moreover, sleep duration was negatively associated with BMI z-scores. However, mediation models were not employed,
as no sleep parameters demonstrated associations with both cravings and dietary intake/quality or BMI z-scores.*
According to the literature, personality qualities in an environment/subject binomial control how emotions are
expressed. In other words, the sort of emotion expressed depends on the context. Every person experiences many
emotional situations throughout their lives, which change with each phase.’ In this essay, we describe emotions as
a collection of distinct experiences that, for simplicity’s sake, shall be divided into two groups: negative (rejection,
expressing discomfort or disgust) and positive (satisfying, reflecting favorable stimuli). Emotions are multifaceted,
complicated, and instantaneous reactions that cause a person to change physically and psychologically. These changes
can then have a big impact on how they think and act. They are an instantaneous reaction by the organism that tells it
how favorable a stimulus or circumstance is. Contrarily, moods are said to be similar to emotions but are more ethereal
states that last for a lengthy period of time and do not have a clear cause.® A person’s emotional state and their innate
character or personality qualities must be distinguished. Being anxious over the outcome of a scholarship application, for
instance, is not the same as being anxious in general. In the first instance, it is a short-term circumstance that ends as soon
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as you learn of the scholarship. In the latter instance, it is a personality characteristic that follows you throughout your
life and in various contexts.

The authors likely decided to conduct this research to address the growing public health concern surrounding obesity and
unhealthy eating behaviors in Saudi Arabia, particularly in the Central and Western regions. With rising rates of overweight and
obesity in the country, understanding the underlying factors such as food cravings, emotional eating, and irregular meal patterns
is essential for developing targeted interventions. By examining the frequency and intensity of food cravings and their association
with BMI, the study aims to shed light on the psychological and behavioral aspects of eating that may contribute to weight gain,
ultimately supporting efforts to promote healthier lifestyles and reduce obesity-related health risks in the Saudi population.

This study aimed to assess the frequency and intensity of food cravings among adults in Central and Western Saudi
Arabia. Additionally, this study evaluated the possible risk factors for food cravings among adults in Saudi Arabia.

Materials and Methods

Study Design

The study adopted a descriptive cross-sectional correlational design. The Majmaah University for Research Ethics Committee
(MUREC) (H-01-R-088) reviewed the study proposal, and all ethical aspects were approved under Ethics Number MUREC-
Mar.18/COItl-2024 /9-4. The study complied with the code of ethics of the World Medical Association (Declaration of Helsinki).

Study Setting
This community-based study was conducted in the central and western regions of Saudi Arabia between January and
April 2024.

Study Participants

Sample Size

The sample size was calculated using the Raosoft online survey size calculator; based on the average population of Saudi
Arabia, the sample size was estimated to be approximately 385 with 95% confidence and 5% margin of error.

Sampling Technique
Participants were recruited using a convenience sampling technique and signed an informed consent form. The goals of
the study were presented to the participants before obtaining written informed consent.

The following inclusion criteria were applied when selecting the participants: agreement to participate in the study, Saudi
citizenship with residence in central and western regions, and age >18 years old. The following exclusion criteria were applied:
non-agreement to participate in the study, lack of Saudi citizenship, and residence in other regions in the Kingdom of Saudi Arabia.

Study Tools

We created a questionnaire based on two studies published in the literature that met our study objectives.”® A panel of
three consultants in family medicine evaluated the validity of the questionnaire, and a pilot study was conducted on
10-15% of the target population to evaluate the data collection tools, respondents’ reactions, sampling technique, and
proposed work plan. Those who participated in the pilot study were excluded from the study population. The Arabic
version of the questionnaire was distributed and consisted of five sections (32 questions), the first of which covered
demographic data. The second section assessed food cravings; the third assessed food intake; the fourth assessed weight
status and habits; and the fifth assessed physical activity. The reliability test showed strong internal consistency across the
items measured, with an overall Cronbach’s alpha of 0.919. Therefore, the questionnaire variables were considered
reliable in measuring the same underlying construct. An online questionnaire was created and distributed through social
media applications (WhatsApp, Twitter, and Telegram) to invite the participants.

Data Analysis
After data collection, the data were analyzed using SPSS version 24.0 (IBM Corporation, Redmond, WA, USA) and were
presented as frequencies, means, and standard deviations. The chi-square test was used to test associations.
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Descriptive statistics, including frequency, percentage, and mean, were used, while analytical statistics such as chi-square
test and one-way ANOVA, where applicable, were employed to determine if there were any statistical differences between the
study variables.

Results

Table 1 presents the demographic characteristics of a sample of 432 individuals. The sample was almost evenly split
between men (50.5%) and women (49.5%), with the majority of the participants comprising the 18-24 years age group
(32.2%), followed by the 25-34 years age group (27.8%). The least represented age group was above 55 years, with only
2.6%. A greater proportion of individuals were from the western region (62.0%) than from the central region (38.0%).
Approximately half of the sample comprised single individuals (50.0%), and a slightly lesser proportion of the sample
consisted of married individuals (45.6%). Divorced and widowed individuals were less common, at 3.2% and 1.2%,
respectively. A substantial majority had received a university-level education (74.1%). The next largest group had
completed high school (16.9%). Very few participants had received no education (0.2%).

Table | Demographic Characteristics (N = 432)

Demographic Characteristic | Value Number of Participants (n) | Percentage of Participants
Sex Male 218 50.5
Female 214 49.5
Age group 18-24 years 139 322
25-34 years 120 27.8
3544 years 92 21.3
45-54 years 57 13.2
>55 years 24 5.6
Region Central region 164 38.0
Western region 268 62.0
Marital status Married 197 45.6
Single 216 50.0
Divorced 14 32
Widowed 5 1.2
Educational level Not educated | 0.2
Primary school 8 1.9
Intermediate school | 5 1.2
High school 73 16.9
University 320 74.1
Postgraduation 25 5.8
Smoking history Current smoker 87 20.1
Ex-smoker 44 10.2
Never smoker 301 69.7
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Figure | Distribution of participants according to body mass index (BMI).
Abbreviation: BMI, Body Mass Index.

Regarding smoking status, 20.1% of the participants currently smoked, 10.2% of the participants used to smoke but
had since quit and were considered ex-smokers, and the majority (69.7%) of the participants had never smoked.

Figure 1 shows the distribution of 429 participants according to BMI, revealing that most fell within the normal
(31.9%) and overweight (32.6%) categories, highlighting a fairly balanced distribution in these common BMI ranges.
Notably, the obesity category included 24.5% of the participants, pointing to a potential public health concern regarding
obesity-related health issues. Meanwhile, although the underweight category accounted for the smallest proportion, it still
constituted 11.0% of the sample, which might necessitate the direction of attention towards underlying health issues, such
as malnutrition. Overall, the distribution provides a comprehensive view of BMI categorization in the studied population,
which will be useful for formulating health policies and targeted interventions.

Table 2 presents the results of the chi-square test examining the relationship between the age groups and BMI
categories. The distribution of BMI categories varied significantly across different age groups. The largest proportion of
underweight individuals (21.6%) was observed in the 18-24 years age group, and the proportion decreased in older age
groups. Individuals with normal weight were most prevalent in the 25-34 years age group (34.5%), and the proportion
decreased in older age groups. The proportion of individuals with overweight showed an increasing trend with age, peaking
in the 35-44 years age group (40.2%), while the proportion of those with obesity was the largest in the 3544 years age
group (33.9%) and decreased in older age groups. The above 55 years age group had the smallest proportions of individuals
in all BMI categories except for the overweight category, in which the proportion was similar to that in the 45-54 years age
group. The overall distribution of BMI categories across all age groups was relatively balanced, with normal weight being
the most prevalent, followed by overweight and obesity. Underweight individuals were the least prevalent.

Supplementary Table S1 provides an assessment of food cravings among participants based on frequency categories

(never, rarely, occasionally, frequently, always) and includes the mean ranking of responses. Most participants occasion-
ally experienced intense cravings (51.4%), with a mean rank of 3.35, making it the top-ranked type of craving.
A significant proportion of participants rarely or occasionally craved sweet foods (15.5% and 44.4%, respectively),
with a mean rank of 3.2, making it the second most common craving. Cravings for salty food were less common, with the
majority reporting that they occurred occasionally (36.8%); with a mean rank of 3.11, this type of craving was the third
most common craving.

Table 3 presents the p-values obtained in the assessment of food cravings and their effects on BMI, indicating various
levels of significance. Notably, cravings for salty foods (p=0.008), the influence of emotional factors on food cravings
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Table 2 Chi-Square Test Results Demonstrating the Association Between Age and BMI

Age Group BMI Category Total p-value
Underweight | Normal | Overweight | Obese
18-24 years | n 30 59 35 15 139 0.0001
% of age group 21.6% 42.4% 25.2% 10.8% 100.0%
% of total 7.0% 13.8% 8.2% 3.5% 32.4%
25-34 years | n 12 41 32 34 19
% of age group 10.1% 34.5% 26.9% 28.6% 100.0%
% of total 2.8% 9.6% 7.5% 7.9% 27.7%
3544 years | n 3 21 37 31 92
% of age group 3.3% 22.8% 40.2% 33.7% 100.0%
% of total 0.7% 4.9% 8.6% 7.2% 21.4%
45-54 years | n 0 10 27 19 56
% of age group 0.0% 17.9% 48.2% 33.9% 100.0%
% of total 0.0% 2.3% 6.3% 4.4% 13.1%
>55 years n 2 6 9 6 23
% of age group 9% 26% 39% 26% 100.0%
% of study population | 0.5% 1% 2% 1% 4.5%
Total n 47 137 140 105 429
% of age group 11.0% 31.9% 32.6% 24.5% 100.0%
% of total 11.0% 31.9% 32.6% 24.5% 100.0%

Notes: * p < 0.0001 indicates a significant association between age group and BMI category.

Table 3 Assessment of Food Intake and Chi-Square Test Results Demonstrating the Association Between Food Intake and BMI

Daily | Three or Four Once or Rarely | Mean | Rank | p-value
Times Per Week | Twice Per
Week

Do you have breakfast? n (110 77 76 169 2.7 5 0.14

% | 25.5 17.8 17.6 39.1
How often do you take snacks apart from regular | n | 258 0 108 66 1.96 | 0.02
meals?

% | 59.7 0 25 15.3
How often do you eat green, red, or yellow n | 151 107 86 88 226 3 0.19
vegetables per week?

% | 35 2438 19.9 204
How often do you eat fruits per week? n | 154 171 78 29 1.96 | 0.30

% | 35.6 39.6 18.1 6.7

(Continued)
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Table 3 (Continued).

Daily | Three or Four Once or Rarely | Mean | Rank | p-value
Times Per Week | Twice Per
Week

How often do you eat fried foods per week? n | 159 119 114 40 2.08 2 0.002

% | 36.8 27.5 26.4 9.3
How often do you consume sugary food or n | 109 169 71 83 23 4 0.74
beverages (soft drinks, candies, etc) per week?

% | 25.2 39.1 16.4 19.2
How often do you eat with family? n |0 94 84 254 337 6 0.84

% | 0 21.8 19.4 58.8

Notes: n, number of participants; %, percentage of participants.

(»p=0.03), eating due to sadness even when not hungry (p=0.01), challenges in resisting or controlling food cravings
(»=0.04), and feelings of guilt or regret after indulging in cravings (p=0.000) were all significant factors, suggesting
potential links with BMI. These findings point towards emotional and specific cravings as influential factors in dietary
behaviors that could affect BMI.

Table 4 provides information on the regularity of participants’ meals. A total of 159 participants (36.8%) reported that they
always ate their meals regularly, and the majority of the participants (273 participants, 63.2%) indicated that they did not eat their
meals regularly, suggesting that irregular meal patterns were more common among the individuals surveyed. Table 4 also
illustrates the distribution of participants based on the number of times they ate meals in a day, excluding snacks. Approximately
72 participants (16.7%) ate meals only once a day, the majority (241 participants, 55.8%) had meals twice a day, 106 participants
(24.5%) consumed meals three times daily, and a small number (13 participants, 3.0%) ate meals four times a day.

Figure 2 presents the dietary preferences of the participants in terms of their food choices. A small proportion (4.9%)
primarily consumed meat in their diet. A slightly larger proportion (7.4%) favored a diet consisting mainly of vegetables,
with the vast majority (83.6%) preferring a diverse diet including meat, vegetables, and other food varieties, indicating
a preference for a more balanced diet. A small proportion of participants (4.2%) followed dietary patterns that do not fit
into the specified categories of meat or vegetables, including vegan, pescatarian, or other specific dietary habits.

Figure 3 provides information on the prevalence of chronic diseases, specifically diabetes and hypertension, among
the participants, along with the proportions of those without any chronic diseases. Only 4.4% of the individuals in the

Table 4 Distribution of Participants According to Regularity and Number of Meals per
Day Excluding Snacks

Value n %
Do you eat your meals regularly? Always regular | 159 | 36.8
Irregular 273 | 63.2
How many times per day do you eat meals excluding snacks? | One time 72 16.7
Two times 24| | 55.8
Three times 106 | 24.5
Four times 13 3.0

Notes: n, number of participants; %, percentage of participants.
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Figure 3 Chronic diseases (diabetes or high blood pressure) among the participants (n=432).

group had diabetes, and 5.1% reported hypertension, while a smaller subset (2.5%) suffered from both diabetes and
hypertension. The majority (88.0%) indicated that they did not have any chronic diseases.

Figure 4 provides a breakdown of how participants described their current weight status: 9.5% of the participants
considered themselves to be underweight; 35.9% described their weight as being within the normal range; 36.8%
perceived themselves as being overweight, which was similar in proportion to those with normal weight; 13.2% classified
themselves as having obesity; and a smaller proportion (4.6%) identified themselves as having severe obesity.

Table 5 provides data on self-reported sleeping patterns, electronic device usage, and exercise habits of the participants.
Regarding sleeping patterns, a small proportion of the participants (2.8%, 12 participants) reported <4 h of sleep on average
per night, a large proportion (45.1%, 195 participants) slept between 4 and 6 h per night; another significant proportion (40.5%,
175 participants) got between 6 and 8 h of sleep, which is typically considered a healthy sleep duration; and a smaller
proportion (11.6%, 50 participants) reported sleeping for >8 h on average per night. In relation to electronic device usage,

106 https: Nutrition and Dietary Supplements 2025:17



Aljulifi et al

: ‘

B Underweight ® Normal weight © Overweight

Obesity ® Severe Obesity

Figure 4 How the participant describes his current weight.

approximately 18.1% of participants (78 participants) spent 1 to 3 h per day on electronic devices; nearly half of the

participants (49.3%, 213 participants) used electronic devices for 4 to 7 h daily; 23.8% (103 participants) used electronic

devices between 8 and 12 h per day; and a smaller group (8.8%, 38 participants) spent more than 12 h per day on electronic

devices. Regarding exercise habits, 29.4% of the participants (127 participants) did not engage in any physical activity for at

least 30 min on any day of the week, 33.1% (143 participants) engaged in physical activity for at least 30 min on 1 to 2 days per

week, A smaller percentage (22.9%, 99 participants) were active for 30 min on 3 to 4 days per week, and 14.6% (63

participants) exercised for at least 30 min on 5 or more days per week.

Table 6 shows that the mean BMI differs across smoking history groups, with current smokers having a mean BMI of

20.1, ex-smokers 25.97, and never smokers 27.52. The F-value was 26.29, and the p-value was 0.138, which was greater

than the typical significance threshold of 0.05. This indicates no statistically significant difference in BMI between the

Table 5 Sleeping Patterns, Electronic Device Use, and Exercise Habits

Value n %
How many hours of sleep do you typically get per night on average? <4 h 12 |28
4-6 h 195 | 45.1
6-8h 175 | 40.5
>8 h 50 11.6
What is the average time (in hours per day) you spend on using electronic devices 1-3 hperday | 78 18.1
(such as TV, smartphones, tablets, and computers)? 47hperdy | 213 | 493
8-12 h per day | 103 | 23.8
>|2 hperday | 38 | 88
How many days per week do you engage in at least 30 min of physical activity? None 127 | 29.4
1-2 days 143 | 33.1
3—4 days 99 | 229
25 days 63 14.6

Notes: n, number of participants; %, percentage of participants.
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Table 6 Results of One-Way Analysis of Variance to Compare BMI and
Smoking History

n % Mean BMI | p-value

Smoking history | Current smoker | 87 20.1 | 26.29 0.138

Ex-smoker 44 10.2 | 25.97

Never smoker 301 | 69.7 | 27.52

Notes: n, number of participants; %, percentage of participants.

three groups based on smoking history. The p-value also indicates that the differences in the mean BMI may be due to
random variation rather than a clear association between smoking status and BMI.

Table 7 demonstrates a significant relationship between smoking history and breakfast habits, with a p-value of 0.024,
which was below the commonly used significance level of 0.05. The data show that current smokers, ex-smokers, and
never smokers displayed different patterns of breakfast consumption. A higher percentage of current smokers and ex-
smokers reported rarely having breakfast, while never smokers were more likely to have breakfast daily. These
differences suggest that smoking history may influence breakfast habits, with smokers tending to skip breakfast more
frequently compared to non-smokers.

Table 8 indicates a significant relationship between smoking history and the daily frequency of consuming meals
(excluding snacks), with a p-value of 0.012, which was below the commonly used significance level of 0.05. The data
show that current smokers tend to eat two meals daily (48.3%) but were also more likely to eat only one meal (26.4%).
Ex-smokers showed a preference for consuming two meals (45.5%) and three meals daily (40.9%), with no one eating
four meals. Never smokers predominantly ate two meals daily (59.5%) but also tended to eat three meals (23.3%) or one

Table 7 Chi-Square Test Results Demonstrating the Association Between Smoking History and Frequency of Breakfast
Consumption

How Often Do You Have Breakfast? p-value
Daily | Three or Four Times | Once or Rarely
Per Week Twice Per
Week
Smoking Current smoker n 28 21 10 28 0.024
history
% of current smokers | 32.2% | 24.1% 11.5% 32.2%
% of study population | 6.5% | 4.9% 2.3% 6.5%
Ex-smoker n 5 12 8 19
% of ex-smokers 11.4% | 27.3% 18.2% 43.2%
% of study population 1.2% 2.8% 1.9% 4.4%
Never smoker n 77 44 58 122
% of never smokers 25.6% | 14.6% 19.3% 40.5%
% of study population | 17.8% | 10.2% 13.4% 28.2%
Total n 110 77 76 169
% of study population | 25.5% | 17.8% 17.6% 39.1%

Notes: n, number of participants.
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Table 8 Chi-Square Test Results Demonstrating the Association Between Smoking History and Daily Frequency of Consuming Meals

Excluding Snacks

How Many Times Do You Eat Meals Excluding Snacks Daily? | p-value
One Time Two Times Three Times Four Times
Smoking history | Current smoker | n 23 42 18 4 0.012
% of current smokers | 26.4% 48.3% 20.7% 4.6%
% of study population | 5.3% 9.7% 4.2% 0.9%
Ex-smoker n 6 20 18 0
% of ex-smokers 13.6% 45.5% 40.9% 0.0%
% of study population | 1.4% 4.6% 4.2% 0.0%
Never smoker n 43 179 70 9
% of never smokers 14.3% 59.5% 23.3% 3.0%
% of study population | 10.0% 41.4% 16.2% 2.1%
Total n 72 24| 106 13
% of study population | 16.7% 55.8% 24.5% 3.0%

Notes: n, number of participants.

meal (14.3%). These findings suggest that smoking history influences meal frequency, with current smokers more likely

to eat fewer meals per day compared to ex-smokers and never smokers.

Table 9 reveals a significant relationship between smoking history and the weekly frequency of consuming snacks

apart from regular meals, with a p-value of 0.020, which is below the statistical significance threshold of 0.05. Current

Table 9 Chi-Square Test Results Determining the Association Between Smoking History and Weekly Consumption of Snacks

How Often Do You Have Snacks Apart from Regular Meals p-value
per Week?
Daily Once or Twice per Week Rarely
Smoking history | Current smoker | n 63 16 8 0.020
% of current smokers | 72.4% 18.4% 9.2%
% of study population | 14.6% 3.7% 1.9%
Ex-smoker n 22 17 5
% of ex-smokers 50.0% 38.6% 11.4%
% of study population | 5.1% 3.9% 1.2%
Never smoker n 173 75 53
% of never smokers 57.5% 24.9% 17.6%
% of study population | 40.0% 17.4% 12.3%
Total n 258 108 66
% of study population | 59.7% 25.0% 15.3%

Notes: n, number of participants.
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smokers were most likely to consume snacks daily (72.4%) or snack occasionally once or twice a week (18.4%). Ex-
smokers showed a more balanced distribution, with 50% snacking daily and 38.6% snacking once or twice a week. Never
smokers snacked less frequently, with 57.5% snacking daily, 24.9% once or twice a week, and 17.6% rarely. These
findings suggest that smoking history influences snacking habits, with current smokers being the most frequent snackers,
especially on a daily basis.

Table 10 shows a significant relationship between smoking history and the frequency of eating fried food, with
a p-value of 0.009, which is below the statistical significance threshold of 0.05. Current smokers were most likely to eat
fried food once or twice a week (34.5%) or daily (32.2%). Ex-smokers also preferred to eat fried food daily (40.9%), but
a smaller percentage (29.5%) ate it once or twice a week. Never smokers tended to consume fried food less frequently,
with 37.5% eating it daily and 31.9% eating fried food three or four times per week. These findings suggest that smoking
history is associated with the frequency of consuming fried food, with current and ex-smokers more likely to consume it
more frequently than never smokers.

Table 11 indicates a significant relationship between smoking history and the weekly frequency of consuming sugary
beverages (such as soft drinks and candies), with a p-value of 0.000, which was well below the statistical significance
threshold of 0.05. Current smokers were most likely to consume sugary beverages daily (31.0%) or rarely (32.2%), with
a smaller percentage consuming them three or four times a week (21.8%). Ex-smokers showed a more balanced
distribution, with 29.5% consuming sugary beverages once or twice a week and 25.0% rarely consuming them. Never
smokers mostly consumed sugary beverages three or four times per week (46.5%), with 23.9% consuming them daily.
These findings suggest that smoking history has a strong association with sugary beverage consumption, with current
smokers being more likely to consume sugary beverages less frequently (either daily or rarely) compared to ex-smokers

and never smokers.

Table 10 Chi-Square Test Results Demonstrating the Association Between Smoking History and Weekly Frequency of Consuming
Fried Food

How Often Do You Eat Fried Food per Week? p-value
Daily | Three or Four Once or Twice Rarely
Times per Week per Week
Smoking history Current smoker n 28 15 30 14 0.009
% of current smokers | 32.2% | 17.2% 34.5% 16.1%
% of study population | 6.5% 3.5% 6.9% 3.2%
Ex-smoker n 18 8 13 5
% of ex-smokers 40.9% | 18.2% 29.5% 11.4%
% of study population | 4.2% 1.9% 3.0% 1.2%
Never smoker n 113 96 71 21
% of never smokers 37.5% | 31.9% 23.6% 7.0%
% of study population | 26.2% | 22.2% 16.4% 4.9%
Total n 159 19 114 40
% of study population | 36.8% | 27.5% 26.4% 9.3%

Notes: n, number of participants.
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Table 11 Chi-Square Test Demonstrating the Association Between Smoking History and Weekly Frequency of Consuming Sugary
Beverages (Soft Drinks, Candies, Etc)

How Often Do You Consume Sugary Beverages (Soft p-value
Drinks, Candies, etc) per Week?
Daily | Three or Four Once or Twice Rarely
Times per Week per Week
Smoking history Current smoker n 27 19 13 28 0.000
% of current smokers | 31.0% | 21.8% 14.9% 32.2%
% of study population | 6.2% 4.4% 3.0% 6.5%
Ex-smoker n 10 10 13 I
% of ex-smokers 22.7% | 22.7% 29.5% 25.0%
% of study population | 2.3% 2.3% 3.0% 2.5%
Never smoker n 72 140 45 44
% of never smokers 23.9% | 46.5% 15.0% 14.6%
% of study population | 16.7% | 32.4% 10.4% 10.2%
Total n 109 169 71 83
% of study population | 25.2% | 39.1% 16.4% 19.2%

Notes: n, number of participants.
Abbreviations: BMI, body mass index; HCHP, high-calorie, high-fat.

Discussion

This cross-sectional study assessed the frequency and intensity of food cravings among adults in Central and Western
Saudi Arabia. The study sample comprised 432 individuals and was almost evenly divided between men and women. The
majority of the sample fell within the 18-24 years age group, followed by the 25-34 years age group. The least
represented age group was >55 years. A greater proportion of individuals was from the western region than from the
central region. Approximately half of the individuals in the sample were single or married. Divorced and widowed
individuals were less common. A substantial majority of the individuals had a university-level education, whereas the
next largest group completed high school. Very few participants had received no education.

The demographic characteristics of the study sample, including the predominance of young adults aged 18-34 and the
high percentage of participants with university-level education, reflect the natural outcome of using online, convenience-
based data collection methods. Younger, more educated individuals are more likely to engage with online surveys due to
greater digital literacy and access to technology, which can inadvertently exclude older adults or those from lower
educational or socioeconomic backgrounds. Similarly, the reliance on internet and smartphone access may have limited
participation from certain segments of the population, such as rural residents or individuals with limited connectivity.
Despite these limitations, the sample still provides valuable insight into the eating behaviors and food cravings of
a significant and influential demographic group within Saudi Arabia, offering a foundation for future studies with broader
and more representative sampling strategies.

The current study indicates that the most common food cravings are for specific types of food, with occasional
cravings reported most often. The least common behavior was eating out of sadness when not hungry. The findings
provide significant insights into the patterns of food cravings and related behaviors among participants. The most
prevalent type of craving reported was for specific types of food, with “occasional” cravings being the most commonly
selected frequency. This observation suggests that, while intense cravings do occur, they are not a constant issue for most

individuals, offering a more nuanced view of how cravings impact daily dietary habits. These findings are consistent with
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those of previous studies.!”'! Moreover, the infrequent use of food to manage emotions, such as sadness, could be
considered a positive sign of other coping mechanisms being more commonly employed by the participants. It would be
beneficial to explore what alternative strategies people use to cope with negative emotions and how these strategies might
influence overall mental and physical health.'”

Eating practices are significantly shaped by social surroundings in addition to internal moods. Through processes such
interpersonal mood control and social modeling, social interactions have an impact on food intake.''"'* The relationship
between food consumption and social setting seems to be heavily influenced by the particulars of the surroundings. On
the one hand, the hormone oxytocin, which is associated with social interaction, decreases the response of neurons to
food cues.'* Accordingly, it has been demonstrated that emotional eating and stress-induced food consumption can be
reduced by positive social support.'* However, in some situations, social interactions might also encourage overeating.”
In order to understand individual differences in eating behavior and guide customized therapies, it is essential to
comprehend the complex influences of social surroundings on eating behaviors.

This study also indicated that approximately 31.9%, 32.6%, and 24.5% of the participants had normal weight,
overweight, and obesity, respectively, consistent with the findings of many studies. For example, one study conducted in
the Kingdom of Bahrain showed that the overall prevalence of overweight and obesity was 35.2% and 21.2% in men and
31% and 48.7% in women, respectively.’

In terms of sleeping patterns, a small proportion of participants (2.8%, 12 participants) reported getting <4 h of sleep
on average per night. A large proportion (45.1%, 195 participants) slept between 4 and 6 h per night. Another significant
proportion (40.5%, 175 participants) slept between 6 and 8 h, which is typically considered a healthy sleep duration.
A smaller proportion (11.6%, 50 participants) reported sleeping for >8 h on average per night. These findings corroborate
the findings of a study by Kracht et al, who reported that sleep efficiency was the only sleep metric related to food
craving. Interestingly, this study was among the first studies to observe an association between poor sleep efficiency and
increased cravings, particularly among adolescents.*'>

Our study also assessed food craving and its impact on BMI and found various levels of significance. Notably,
cravings for salty foods (p=0.008), the influence of emotional factors on food cravings (p=0.03), eating due to sadness
even when not hungry (p=0.01), challenges in resisting or controlling food cravings (p=0.04), and feelings of guilt or
regret after indulging the cravings (p=0.000) were all significant factors suggesting potential links with BMI. These
findings point towards emotional and specific cravings as influential factors in dietary behaviors that could affect BMI. In
contrast, cravings for sweet foods and the influence of others eating were not significant factors (p=0.50 and p=0.70,
respectively), indicating a weaker or no association with BMI. The relatively high p-values for general food craving
intensity (p=0.12) and loss of control when eating craved foods (p=0.27) also suggest that these factors did not
significantly impact BMI in this study cohort. These findings were similar to those of studies by Chao et al'"* in 2014, Al-

1'® in 2020, and Romero-Blanco et al’ in 2021, which revealed a significant positive relationship between

Jawaldeh et a
BMI and food cravings. There were significantly positive associations between cravings for snacks, high fats, carbohy-
drates/starches, and fast-food fats and the intake of these types of foods; however, there were no significant interactions
between food cravings and BMI on the respective type of food intake.

These findings are similar to those of previous studies that reported similar results.'*'” Cravings represent strong
motivational states characterized by intense desires, typically related to the anticipation of consuming pleasure-producing
substances or engaging in hedonic behaviors.'® These findings point towards emotional and specific cravings as
influential factors in dietary behaviors that could affect BMI.

The results of our one-way analysis of variance suggest that while the mean BMI differs across smoking history
groups (current smokers, ex-smokers, and never smokers), the difference is not statistically significant. The F-value of
26.29 and p-value of 0.138 indicate that the observed differences in BMI across these groups are not strong enough to
reject the null hypothesis at the typical significance level of 0.05. Therefore, the differences in mean BMI could be
attributed to random variability rather than a meaningful effect of smoking history on BMI. Several studies have explored
the relationship between smoking and BMI with mixed findings. Some show a clear association between smoking and
lower BMI, while others find that the relationship is less straightforward, especially when considering long-term effects
or confounding factors. Jacobs et al'® and Jitnarin et al*® found that smoking is typically associated with lower BMI, but
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the relationship varies by sex, age, and other demographic factors. Specifically, smoking cessation tends to lead to weight
gain, which might explain the higher BMI in ex-smokers in our study compared to current smokers. Another study shows
that people who quit smoking often experience weight gain, likely due to changes in metabolism, dietary habits, and
physical activity levels. Jeremias-Martins and Chatkin demonstrated that ex-smokers have a higher likelihood of having
increased BMI after cessation, which aligns with our finding that ex-smokers have a mean BMI of 25.97, higher than
both current smokers and never smokers.”' Additionally, current smokers also reported consuming more high-fat foods
and fast-food fats.*

The chi-square test results revealed significant relationships between smoking history and various eating habits.
Current smokers, ex-smokers, and never smokers exhibited different patterns in breakfast habits, meal frequency,
snacking, and consumption of specific foods. Current smokers were more likely to skip breakfast and eat fewer meals
per day, with a tendency to snack daily and consume fried food more often compared to ex-smokers and never smokers.
In contrast, never smokers were more likely to eat breakfast daily, have regular meal patterns, and consume fried food
less frequently. Current smokers also showed distinct patterns in consuming sugary beverages, with a preference for
consuming them daily or rarely, while ex-smokers and never smokers consumed sugary beverages more regularly.
Overall, these findings suggest that smoking history significantly influences eating behaviors, with smokers generally
exhibiting less healthy dietary habits compared to non-smokers.

These findings are consistent with recent research, such as the study by Lin et al, which found that smoking is linked
to poorer dietary choices, including increased consumption of high-fat foods.”® Additionally, Chao et al noted that
smoking cessation is often associated with healthier eating habits; smokers tended to exhibit more irregular eating
patterns and higher consumption of unhealthy foods.”* The association with sugary beverage consumption was also
supported by studies like the one by Pan et al, which showed that smokers are more likely to consume sugary beverages
due to cravings or lifestyle choices, whereas non-smokers tend to have more regular and balanced eating habits.** These
studies collectively support the hypothesis that smoking history significantly influences eating behaviors, with smokers
typically engaging in less nutritious eating patterns.

Study Strengths

With 432 participants, the study benefitted from a relatively large sample size, providing more robust statistical analyses
and potentially enhancing the generalizability of the findings within the studied population. The study also achieved
nearly equal representation of men and women, which enhanced the reliability of the results by reducing gender bias.
Moreover, the identification of a significant proportion of the participants in the obesity category highlights the relevance
of this study to public health concerns, potentially informing interventions or policies aimed at addressing obesity-related
health issues. Another strength of this study is that it identified several significant factors related to food cravings and
their potential impact on BMI, providing valuable insights that could aid in performing further research and developing
potential interventions. Furthermore, this study’s findings on the frequency of snack and fruit consumption versus the
consumption of regular meals with family offer practical implications for dietary interventions and public health
campaigns aimed at promoting healthy eating habits.

Limitations

The limitations identified in this study stem largely from practical and logistical constraints commonly faced in
population-based research. Convenience sampling and the focus on only the central and western regions were chosen
to enable efficient data collection within the available resources and timeframe, although they do limit the general-
izability of findings. The use of online questionnaires allowed for broader reach and accessibility, especially during
periods where in-person data collection may have been challenging; however, self-reporting naturally carries a risk of
bias. The absence of advanced statistical analyses, such as multivariable-adjusted regression, and the lack of control for
confounding variables like socioeconomic status or genetics, reflect the study’s exploratory nature rather than its intent to
establish causality. Furthermore, while the omission of effect sizes limits the interpretation of practical significance, the
reporting of p-values still provides an initial indication of statistically significant relationships. These limitations high-
light areas for improvement in future, more comprehensive studies.
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Conclusion

The study sample primarily comprised young, single, highly educated individuals from the western region of Saudi
Arabia. Food cravings were most frequent for specific foods, driven by emotional and social factors. Irregular meal
patterns were common, with two meals per day being the most frequent. Snacking and fruit consumption were frequent,
while family meals were less so. The majority had a balanced diet, but a significant proportion were overweight/obese.
Smoking prevalence was notable Sleep duration was often insufficient, and electronic device use was high. While most
participants exercised, regular physical activity was lacking in nearly 30%. Notably, the study highlighted a strong
association between irregular meal patterns and increased food cravings, suggesting a potential link between disrupted
eating habits and heightened desire for specific foods. Additionally, the high prevalence of electronic device use raises
concerns about its possible impact on sleep quality and subsequent influence on appetite regulation and food choices.
Further research is needed on the interplay of age, social background, gut microbiome, brain function, and dietary
patterns in influencing food cravings. Additionally, more research should investigate the role of technology in modulating
food cravings and overall dietary behavior.
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