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Introduction: Intuitive eating (IE) is eating without judgment, relying only on 
physiological hunger and satiety. Sex differences in IE have been reported; however, 
none of the studies have explicitly examined IE and its relationship with body mass 
index (BMI) in the Saudi Arabian population. Thus, this study aimed to investigate sex 
differences in IE and its relationship with BMI in the Saudi population.

Subjects/methods: A cross-sectional online survey of 360 participants (18 years 
or older) with self-reported weight and height was conducted. IE was measured 
using the Intuitive Eating Scale-2 (IES-2). Separate multiple linear regression 
analyses were conducted to determine if total IE and its subscale scores differed 
across sexes. It was also conducted to assess the relationship between IE and BMI 
across sexes.

Results: Women had higher total IE score, eating for physical rather than emotional 
reasons (EPR), and body-food choice congruence (BFCC) scores compared to 
men (p = 0.013, p = 0.01, p <0.001, respectively). The analysis showed a significant 
negative association between total IE, BFCC, EPR scores, and BMI in women 
compared to men (p = 0.023, p = 0.01, p = 0.003, respectively).

Conclusion: The data on the sex differences in IE and its subscales and their different 
association with BMI encourage tailing nutrition-related recommendations in the 
context of intuitive eating based on sexes. Future studies are needed to explore 
how intuitive eating functions differently in women compared to men and explore 
the causal relationship between IE and BMI in this population.
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1. Introduction

Globally, the prevalence of obesity has increased. Saudi  Arabia has a higher rate of 
overweight individuals and obesity, with three out of five adults being overweight or obese in 
the year 2019 (1). Obesity is a complex disease associated with mental problems and several 
chronic diseases that are known as the leading cause of death worldwide such as type 2 diabetes, 
cardiovascular diseases, and some cancers (2, 3). In the Middle East, Saudi Arabia has the second 
highest rate of diabetes and ranks seventh worldwide (4). It is noteworthy that this disease is 
primarily linked to obesity and can be managed by preventing weight gain and obesity. The 
adverse impact of obesity on health as well as the alarming rate of increased prevalence indicate 
the need for more effective prevention and treatment strategies.
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Traditional weight loss approaches, such as food restriction or 
high-intensity exercises, might be unsuccessful for long-term weight 
loss and could be physically and mentally detrimental to the individual 
(5). Studies have shown that long-term food restriction may lead to 
disturbed eating behavior and improper food and body relationships 
(6). In addition, this may result in repeated cycles of weight loss and 
regain, a reduction in self-trust with food, and eventually obesity or 
eating disorders (7). The effectiveness of long-term dieting on weight 
loss and healthy lifestyle is limited; therefore, an alternative to 
traditional restrictive eating is needed to reduce these disordered 
eating attitudes and related psychological problems.

A growing body of research supports the anti-dieting approach, 
which involves recognizing and reacting to individuals’ signals of 
hunger and satiety. There has been a shift in the dieting approach, and 
it now focusses on connecting with the body and trusting its need to 
adopt a healthy lifestyle (8, 9). One of the approaches that applies this 
concept is known as Intuitive eating (IE). In 1995, clinical dietitians 
Evelyn Tribole and Elyse Resch identified and suggested IE as an 
off-diet approach for unsuccessful long-term weight loss. IE is an 
eating behavior which is guided by physiological hunger and satiety 
sensations (i.e., eating when hungry and stopping when full). The 
principles of IE encouraged a healthy relationship that connect food, 
mind, and body. They also promote an appreciation of emotions and 
enjoyment of food. Therefore, it allows individuals to trust their body 
to make choices around nutritious and energetic food; and gives a 
sense of pleasure without the effect of emotional or external cues, such 
as altered mood (10, 11).

IE is measured by the Intuitive Eating Scale-2 (IES-2) (12). IES-2 
includes four subscales which reflect the essential aspects of 
IE. “Unconditional permission to eat (UPE)” subscale assesses the act 
of eating whatever food is desired at the moment. “Eating for Physical 
Rather Than Emotional Reasons” (EPR) subscale assesses the act of 
eating that is governed by energy needs rather than eating that is 
driven by emotions. “Reliance on Hunger and Satiety Cues (RHSC)” 
subscale assesses individuals’ ability to tune into their body’s hunger 
and satiety signals in relation to food intake. “Body-Food Choice 
Congruence (B-FCC)” subscale assesses the choice of tasty and 
healthy nutrition in line with the bodily needs (12, 13). Combining 
the scores of these aspects provides a total IE score that reflects 
whether individuals are intuitively eating.

The IES-2 scale has been used in both female and male populations 
and has demonstrated invariance across sexes. This means that scores 
can be  compared and interpreted across sexes. Interestingly, 
researchers have shown inconclusive results when comparing the 
scores of men to women as they might be equal, higher, or lower (12, 
14–18). Furthermore, it has also been demonstrated that women and 
men may have different associations with IES subscales (15, 19). 
Several factors could have contributed to this sex discrepancy, such as 
cross-cultural differences in food. Understanding the interaction 
between sex and IE will aid in understanding how IE works for both 
men and women. Therefore, examining sex differences in IE practices 
across different cultures is imperative.

Research on IE holds promise for improving weight 
management, physiological and psychological health, dietary 
quality, as well as quality of life (7, 20, 21). Clinical studies have 
indicated that IE is related to weight stability as opposed to other 
weight loss diets approaches (20, 22). Researchers examining the IE 
approach found a relationship between IE and anthropometric 

measurements (12, 16, 18, 19, 23). The higher the IE, the lower was 
the Body Mass Index (BMI), body weight, waist circumference, and 
waist-to-hip ratio (23). Research on early adolescents, young adults, 
college students, and adults have also shown a negative relationship 
between IE and BMI (12, 16, 18, 19). Moreover, a mounting body 
of evidence indicates that intuitive eaters have lower BMI and 
higher life satisfaction and self-esteem (5, 12, 18, 24, 25). Previous 
studies have found that EPR and RHSC are negatively correlated 
with BMI; however, the findings are inconsistent for UPE and 
B-FCC (12, 19, 26). Therefore, it is important to examine the 
relationship between IE, and its subscales and BMI as a potential 
approach to compete with obesity and promote weight maintenance 
(27, 28).

While existing research on IE is promising, little is known about 
IE practices and their relationship with BMI across sexes in 
Saudi Arabia. Therefore, the current study aimed to (1) examine sex 
differences in IE practices using IES-2 in Saudi Arabian population 
and (2) assess the relationship between IE and its subscales with BMI 
based on sexes within the target population. This might contribute to 
the development of alternatives to the current strategies of obesity 
management programs used in Saudi  Arabia. Consequently, the 
prevalence of obesity, diabetes, and other diseases would also decrease. 
Based on prior findings, we hypothesized that women would have 
lower IE scores compared to men. Additionally, we also hypothesized 
a significant negative relationship between IE and BMI.

2. Materials and methods

2.1. Participants and procedures

For this cross-sectional study, we aimed to recruit at least 360 
participants (1:1.3 ratio; men to women). The potential sample size 
was determined using a two-sided t-test, with confidence level of 95%, 
power of 80%, and estimated effect size 0.3. Data was collected from 
October 2020 to August 2021. An anonymous online survey was 
created and circulated among community members via social media 
(such as twitter) and word of mouth. Before answering the 
questionnaire, the survey presented information on the study 
objectives, protocol, confidentiality statements, and consent 
statements. Sociodemographic characteristics, anthropometric 
measurements, and the IES-2 were included as part of 
the questionnaire.

A convenient sample of 360 participants was included in the 
study, of which 153 were men (42.5%) and 207 women (57.5%). Adults 
between the ages of 18 and 40 years of either sex with a BMI of 18.5 or 
above, who were fluent in English and Arabic, and were living in 
Saudi  Arabia were included in the study. The exclusion criteria 
included history of bariatric surgery or surgery within the next 
12 months; history or current eating disorder; history of metabolic or 
mental health disorders; use of prescription medications that affect 
eating or metabolism, pregnancy, or breastfeeding within the last 
12 months; attempt to lose more than 4.5 kilograms during the last 
3 months; food allergies or special diets; and individuals residing 
outside Saudi Arabia. Approval to conduct the study was obtained 
from the Research and Ethics Committee of the Faculty of Applied 
Medical Sciences of King Abdulaziz University (reference no. 
FAMS-EC2020-0016).
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2.2. Measures

2.2.1. Sociodemographic characteristics
Data regarding participants’ sex, age, region of residence, 

education status, employment status, socioeconomic status, and 
weight loss dieting practices was collected via the questionnaire. 
Participants reported their current weight and height which were used 
to calculate their body mass (kg/m2). World Health Organization 
classification of BMI was used in this study (4).

2.2.2. Intuitive eating scale (IES-2)
IES-2 was used to assess intuitive eating (IE). The IES-2 consists 

of 23 items and four subscales. The subscales included: (1) 
‘Unconditional Permission to Eat’ (UPE; six items, e.g., “If 
I am craving a certain food, I allow myself to have it.”); (2) ‘Eating for 
Physical Reasons Rather than Emotional Reasons’ (EPR; eight items, 
e.g., “I am  able to cope with my negative emotions (e.g., anxiety, 
sadness) without turning to food for comfort.”); (3) ‘Reliance on 
Hunger and Satiety Cues’ (RHSC; six items, e.g., “I rely on my hunger 
signals to tell me when to eat.”); (4) ‘Body-Food Choice Congruence’ 
(B-FCC; three items, e.g., “I mostly eat foods that give my body energy 
and stamina.”). Participants were asked to rate each item on the scale 
using a 5-point Likert scale for scoring ranging from one (strongly 
disagree) to five (strongly agree). The IES-2 yields separate scores for 
each subscale as well as a composite total score. After reversed scoring 
items in the scale, the total score was created by summing the results 
of each item and dividing them by 23 for a total average score (12). 
Similarly, subscales scores were calculated by summing up the 
responses and dividing them by the number of items for each subscale 
individually. Possible scores on the scale range from 1 to 5 with higher 
scores indicating greater intuitive eating. Previous research has 
supported the validity and reliability of the total IES-2 and its 
subscales scores, as it showed good internal consistency, test–retest 
reliability, and construct validity (12, 15). Moreover, it has also been 
applied to cross-cultural samples and shown to be invariant across 
men and women.

2.2.3. Statistical analysis
Participant characteristics based on sex were assessed via 

independent samples T-test and Chi-squared testing. The 
intercorrelations of the study variables were examined using Pearson’s 
Product Moment Correlation analysis. For all of the mentioned 
statistical methods, assumptions were evaluated before. In this study, 
descriptive statistics were presented as percentages “%.” 
Mean ± standard deviation (SD) was used to present the scores for the 
IES-scores and its subscales. Separate multiple linear regression 
analyses were conducted to determine if total IE and its subscale 
scores differed across sexes. It was also conducted to assess the 
relationship between IE and BMI across sexes. The regression models 
were adjusted for income as well as education except for EPR subscale 
which only adjusted for income due to its significant correlation with 
the study variables. Statistical significance was set at p-value < 0.05. All 
statistical analyses were performed using two-sided tests, carried out 
by SPSS software version 27 (IBM Corporation, Armonk, New York, 
United States). For the total IES-scores, RHSC, and BFCC regression 
models, a bootstrapping technique was implemented instead of the 
conventional computing techniques because the normality assumption 
was violated.

3. Results

A total of 360 participants who were 26.5 ± 6 years of age (57.5%, 
n  = 207 women; and 42.5%, n  = 153 men) were included in the 
analyses. Participants demographic characteristics, including age, 
education, and income, are presented in Table 1. Participants had a 
mean BMI of 24.4 ± 4.9 kg/m2. The mean BMI of women and men 
included in the study were 24.7 ± 5.3 and 24 ± 4.3 kg/m2, respectively. 
More than half of the participants (76.7%) had a Bachelor’s degree or 
higher education. Nearly half of the participants were classified in the 
lowest category of income (48%). A majority of participants (92.8%) 
were Saudis. No significant differences were observed between men 
and women in terms of the demographic data. Means and standard 
deviations for the Intuitive Eating Scale-2 (IES-2) total score and the 
four subscales by sex, are presented in Table 2.

Results for the multiple linear regression analyses are shown in 
Table 3. For the total IE scores, there was a significant effect of sex, 
such that intuitive eating in women was greater than men [β 
(standardized beta coefficient) = 0.73, 95% CI: 0.22, 1.32, p = 0.01]. 

TABLE 1 Demographic characteristics of the study population (N =  360; 
Women  =  207; Men  =  153).

Demographic characteristics Mean (SD) or %

Age (Years) 26.5 (6)

  Women 25.0 (5.2)

  Men 28.5 (6.4)

BMI (kg/m2) 24.4 (4.9)

  Women 24.7 (5.3)

  Men 24 (4.3)

Education

 High school

  Women 54.5%

  Men 45.5%

 Diploma

  Women 13.8%

  Men 86.2%

 Bachelor or higher education

  Women 62.7%

  Men 37.7%

Income (Saudi riyal)

 <5,000 48%

 5,000–15,000 36%

 16,000–30,000 13%

 >30,000 3%

Nationality

 Saudi 92.8%

  Women 54.8%

  Men 45.2%

 Non-Saudi 7.2%

  Women 92.3%

  Men 7.7%
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The model for the total IE score revealed a significant interaction 
between sex and BMI on IES after controlling for education, and 
income (β = −0.02, 95% CI: −0.05, −0.01, p = 0.01). This significant 
negative association means when the individual is female, the total IE 

score decreased by 0.02 for every unit increase in BMI. Figure 1 shows 
the association between total IE scores and BMI between sex.

Regarding UPE subscale, sex has no significant effect (β = 0.53; 
95% CI: −0.2, 1.30; p = 0.17). The model did not display a significant 
interaction between sex and BMI on UPE after controlling for 
education, and income (β  = −0.02, p  = 0.07). Moreover, for EPR 
subscale, there was a significant effect of sex, such that EPR score in 
women was greater than men (β = 0.83, 95% CI: 0.15, 1.52, p = 0.01). 
The model for the EPR subscale revealed a significant interaction 
between sex and BMI on EPR subscale after controlling for income 
(β = −0.03, 95% CI: −0.02, 0.03, p = 0.01). This significant negative 
association means when the individual is female, the EPR score 
decreased by 0.03 for every unite increase in BMI.

Additionally, for RHSC subscale, sex has no significant effect 
(β = 0.13; 95% CI: −0.87, 1.13; p = 0.80). The model did not display a 
significant interaction between sex and BMI on RHSC after controlling 
for education, and income (β  = 0.01, p  = 0.74). Furthermore, for 
B-FCC subscale, there was a significant effect of sex, such that B-FCC 

TABLE 3 Multiple regression analysis assessing the association between intuitive eating scores and body mass index (BMI)a.

Scale Variable β SEb P-value 95% CI

Total IE scoresb

(Constant) 2.82 0.32 <0.001 2.13, 3.43

Sex 0.73 0.28 0.013* 0.22, 1.32

BMI 0.004 0.01 0.60 −0.01, 0.02

Interaction −0.02 0.01 0.012** −0.05, −0.01

UPE subscale

(Constant) 3.55 0.37 <0.001 2.82, 4.30

Sex 0.53 0.39 0.17 −0.24, 1.30

BMI −0.01 0.01 0.28 −0.04, 0.01

Interaction −0.02 0.01 0.07 −0.06, 0.003

EPR subscale

(Constant) 3.26 0.32 <0.001 2.62, 3.62

Sex 0.83 0.34 0.01* 0.15, 1.52

BMI 0.004 0.01 0.70 −0.02, 0.03

Interaction −0.03 0.01 0.01** −0.61, −0.01

RHSC subscaleb

(Constant) 2.20 0.56 <0.001 1.15, 3.33

Sex 0.13 0.51 0.80 −0.87, 1.13

BMI 0.01 0.01 0.44 −0.01, 0.04

Interaction 0.01 0.02 0.74 −0.03, 0.04

BFCC subscaleb

(Constant) 1.34 0.76 0.06 −0.22, 2.81

Sex 2.44 0.73 <0.001* 0.99, 3.94

BMI 0.03 0.02 0.17 −0.01, 0.07

Interaction −0.08 0.02 0.003** −0.14, −0.03

IE, Intuitive Eating; BMI, Body mass index; UPE, Unconditional permission to eat; EPR, Eating for physical rather than emotional reasons; RHSC, Reliance on hunger and satiety cues; B-FCC, 
Body-food choice congruence; β, unstandardized beta coefficient; SEb, SE for the unstandardized β; CI, confidence interval. 
aIncome and education were controlled in the model for total IES-2 score, UPE, EPR, RHSC, B-FCC except for EPR, which controlled for income only. 
bBootstrapped for coefficient. 
*Statistically significant effect of sex on total IE score, EPR and, B-FCC subscale, p = 0.013, p = 0.017, p < 0.001, respectively. 
**Statistically significant negative association between sex and BMI on total IE score, EPR and, B-FCC subscale, p = 0.0128, p = 0.016, p = 0.003, respectively.

TABLE 2 Means and standard deviations for the Intuitive Eating Scale-2 
(IES-2) total score and the four subscales by sex.

Scale
Women 

 (n =  207)
Men  

(n =  153)

IES-total 2.90 (0.50) 2.79 (0.46)

UPE 2.87 (0.69) 3.02 (0.65)

EPR 3.18 (0.65) 3.16 (0.53)

RHSC 2.60 (0.90) 2.26 (0.92)

BFCC 2.81 (1.36) 2.38 (1.25)

IES-2, Intuitive Eating Scale-2; UPE, Unconditional permission to eat; EPR, Eating for 
physical rather than emotional reasons; RHSC, Reliance on hunger and satiety cues; B-FCC, 
Body-food choice congruence; n, number of participants.
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score in women was greater than men (β = 2.44, 95% CI: 0.99, 3.94, 
p < 0.001). The model for the B-FCC subscale revealed a significant 
interaction between sex and BMI on B-FCC subscale after controlling 
for education, and income (β  = −0.08, 95% CI: −0.14, −0.03, 
p  = 0.003). This significant negative association means when the 
individual is female, the B-FCC score decreased by 0.08 for every unite 
increase in BMI.

4. Discussion

The present study examined the differences in IE and its subscales 
across sexes (women vs. men) in Saudi Arabia. In addition, the study 
assessed the relationship between IE and its subscales with body 
indices, specifically BMI, across sexes. The study findings indicated 
that women had significantly higher levels of IE compared to men. 
Results also suggested that women scored significantly higher on two 
of the IE subscales [Body-food choice congruence (BFCC) and Eating 
for physical rather than emotional reasons (EPR)] compared to men. 
The study also revealed a significant negative relationship between 
BMI and BFCC as well as EPR only in women.

Findings on IE across sexes have been inconsistent. Previous 
studies have reported equal level of IE, or one sex with a higher score 
than the other, mostly men (12, 15, 26, 29). On the contrary, our study 
revealed a significant sex difference in the total IE score, with higher 
scores in women than men. A possible explanation for this may be the 
fact that our sample excluded individuals who were current dieters. 
The researchers noted that IE was significantly higher among 
individuals who were never dieters compared to those who were 
former as well as current dieters (15). The author speculated that 
dieting might disrupt the innate ability of an individual to take notice 

of the body signals that regulate food intake. This disturbance may in 
turn affect individuals’ ability to differentiate physical from emotional 
hunger. Presumably, this may not apply to our women sample as they 
not only ate more intuitively but they also eat in response to physical 
needs rather than emotional ones compared to men. Therefore, studies 
should consider diet-related behaviors and their influence on food 
regulation signals when examining IE.

This inconsistency regarding study findings could also 
be  attributed to the existence of other eating behaviors, such as 
restraint vs. emotional eating. In line with a previous study, researchers 
reported that women had lower IE than men. In addition, they also 
reported that these women had higher levels of restraint as well as 
emotional eating (29). These eating patterns rely on external guidance 
and predetermined rules that dictate eating decisions, whereas IE 
involves internal guidance and a willingness to eat when the body is 
in need (29). In our sample, these could be  reflected in women 
reporting higher eating for physical rather than emotional reasons and 
body-food choice congruence subscales, and their BMI association 
with the subscales compared to men. However, these women may or 
may not practice restraint overeating, but, according to the EPR 
scores, they attenuated overeating in response to emotional triggers. 
One may assume that inner tuning, connecting, and listening to the 
body needs, may increase women’s senses toward hunger and satiety 
signals, thus, an appropriately response to triggers and a healthier 
body-food relationship. As mentioned, the sample of this study ruled 
out dieters or eating disorders but did not include an objective 
assessment of other eating behaviors that were not within the scope of 
the study. We assumed that the women in our sample did not follow 
extensive restrictive eating behaviors which could have resulted in a 
high IE score. Therefore, adding objective measures of other eating 
behaviors which may interfere with IE is worth considering.

FIGURE 1

Indicates a negative association between total IE scores and BMI among women.
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Interestingly, the correlational findings of the current study were 
consistent with other studies, which reported an inverse relationship 
between IE and BMI (12, 14, 15, 30, 31). Our findings observed a 
conflicting directional correlation in women and men, contrary to 
some studies which reported similar relationships in both sexes. 
Consistent with our study, researchers reported the same inverse 
relationship in older women (32). Similar findings were noted in 
another study with younger women, which reported that BMI 
decreased with an increase in IE scores (14). In accordance with these 
studies, our findings may suggest that women who scored high on IE 
tended to have lower BMI while men scored high on IE tended to have 
high BMI. It is worth noting that the average BMI for women and men 
in this study was similar compared to other studies (14, 33). 
We hypothesize that women with normal BMI may be at minimum 
risk for the sociocultural pressure of thinness and dieting; thus, they 
might be more aware of and in harmony with their emotions and 
physical need for food (29, 34). This hypothesis could be supported by 
the negative correlation between BFCC, EPR and BMI in women as 
observed by other studies (19, 30). Another possible explanation 
might be related to the freedom from preoccupying food thoughts and 
the pressure of dieting that allows oneself to pay attention to the body’s 
needs, which promotes a healthier food-mind–body connection and, 
thus, a healthier BMI. This may suggest that eating for non-emotional 
reasons where food choices in agreement with body needs are the 
main contributors in the overall relationship between IE and BMI. This 
also suggests that the link between IE and BMI becomes more 
pronounced in women with low BMI. These data suggest that IE 
principles (BFCC and EPR) might be relevant for weight management 
in women but not in men in Saudi Arabia. In addition, IE and its 
subscales could be used as a screening tool to identify women who are 
likely to eat in response to emotional triggers and may be less likely to 
choose foods that are congruent with their body’s needs and 
preferences. Further studies are required to prove these hypotheses.

Important factors that might play a role in the observed 
discrepancies between our results and those of previous studies are the 
cross-cultural differences in foods and the mentality toward dieting. 
To the best of our knowledge, this is the first study to examine IE and 
its subscales across sexes and its relationship with BMI in the 
Saudi  Arabian population. Eating styles and practices have been 
suggested to differ across cultures. In addition, reciprocal interactions 
between sex and sociocultural factors are known to influence food 
intake and choice (35). Thus, more studies should be conducted to 
identify the influence of cross-cultural differences on IE.

Our findings have several important clinical implications. The 
findings from this cross-sectional survey suggest that women eat more 
intuitively when they have a lower BMI whereas men eat less 
intuitively with a higher BMI. In addition, women with lower BMI 
tend to eat according to physical reasons rather than non-emotional 
reasons where food choices are in agreement with their body needs. 
The link between this non-restrictive eating approach and body mass 
may suggest the use of this approach to promote and maintain a 
healthy weight in this specific sample. Therefore, to encourage 
healthier weight-related outcomes, dietitians in Saudi Arabia should 
discuss the concept of IE with their patients, especially women. In 
addition, the findings may encourage facing the obesity dilemma 
differently by adopting an approach that focuses on the mentality of 
“body wisdom” instead of dieting itself or may necessitate the 
combination of both approaches.

The current study had a few limitations. First, it is worth noting 
that the distributed survey used the English version of IES-2 due to the 
unavailability of the Arabic version. Considering that Arabic is the 
native language of Saudi Arabia, the study sample may not be fully 
reflective of the general population. Second, the underrepresentation 
of the general population may limit the generalizability of the results. 
A representative sample would include Arabic speakers as well as more 
non-Saudis as they represent 41.6% of the population in Saudi Arabia 
(36). In addition, it would also include participants from different 
educational levels, such as middle and high school graduates as they 
represent 22.6 and 26.6% of the population; respectively. More 
individuals with an income between 5,000 and 15,000 would also make 
the sample more representative (37). Third, the use of a cross-sectional 
design limits the development of cause-and-effect relationships (38). 
Fourth, we recruited a convenience sample that led to half of the sample 
being within normal BMI in both groups, thus resulting in an 
underrepresentation of overweight and obese people. Despite these 
limitations, this study had several strengths that need to be mentioned. 
First, to the best of our knowledge, this study is the first to consider sex 
differences in the context of IE and its relation to BMI in Saudi Arabian 
population. This is an important first step in understanding how IE 
varies across sexes and how it is related to body status in this 
understudied population. Second, the study had a relatively large 
sample size, with diverse age ranges and educational levels.

The findings from the present study are promising and suggest the 
need for future research on this topic. To the best of our knowledge, no 
adaptation of the scale has been conducted in the Saudi population; 
therefore, this study is novel as it highlights the potential value of 
translating and validating the IES-2 in Arabic. Additionally, the cross-
sectional design of the current study does not establish causality; 
therefore, it was ambivalent whether lower BMI resulted in an increase 
in IE or whether having the ability to eat intuitively lead to a normal 
BMI. Further evidence is needed to investigate the potential association 
between self-regulation and BMI in the general population. 
Additionally, our findings indicate the necessity of evaluating IE in a 
larger sample with different BMI categories and eating styles across 
sexes. Future research should also use longitudinal study designs which 
would aid in tracking individuals’ weight changes and its impact on 
levels of IE. Exploring IE practices and its relationship with BMI could 
reveal possible mediating effects of eating styles in the Saudi Arabian 
population. Future studies should attempt to replicate the sex 
disparities discovered in this study with a sample of dieters vs. 
non-dieters. The significant inverse association between IE and BMI 
warrants the need for intervention studies that would examine the 
effect of IE training on weight status in women with higher BMI.

5. Conclusion

This study revealed that women eat more intuitively, rely on 
physical hunger cues rather than emotional triggers, and their food 
choices are related to their body’s needs compared to men. Women’s 
BMI was inversely associated with total IES, BFCC, and EPR while in 
men, BMI was positively associated with total IES. This suggests that 
IE and some of its principles may be a protective strategy against 
weight gain at a certain BMI in the women population in Saudi Arabia. 
The current findings highlight the importance of translating and 
validating the IES in the Arabic language, to better represent and 
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understand Saudi culture. Prospective studies in the Saudi population 
are required to investigate the temporal and causal relationships 
between IE and BMI. Taken together, the current and previous 
findings should encourage dietitians in Saudi Arabia to discuss the 
concept of IE and its components (BFCC and EPR) with their patients, 
especially women as a helpful tool in weight management practice to 
promote healthier outcomes.

Data availability statement

The raw data supporting the conclusions of this article will 
be made available by the authors, without undue reservation.

Ethics statement

The studies involving human participants were reviewed and 
approved by the Ethical Committee of the Faculty of Applied Medical 
Sciences, King Abdulaziz University (FAMS-EC2020-0016). The 
patients/participants provided their written informed consent to 
participate in this study.

Author contributions

EA and MN conceived the study, conducted part of the analyses, 
interpreted the results, and wrote the manuscript. All authors critically 
reviewed the manuscript and approved the final version submitted 
for publication.

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors 
and do not necessarily represent those of their affiliated organizations, 
or those of the publisher, the editors and the reviewers. Any product 
that may be evaluated in this article, or claim that may be made by its 
manufacturer, is not guaranteed or endorsed by the publisher.

References
 1. Alluhidan M, Alsukait R, Al-Ghaith T, Shekar M, Alazemi N, Herbst C. Overweight 

and obesity in Saudi Arabia: consequences and solutions. Washington, DC: International 
Bank for Reconstruction and Development; the World Bank (2022).

 2. Berrington de Gonzalez A, Hartge P, Cerhan JR, Flint AJ, Hannan L, MacInnis RJ, 
et al. Body-mass index and mortality among 1.46 million white adults. N Engl J Med. 
(2010) 363:2211–9. doi: 10.1056/NEJMoa1000367

 3. Kyrou I, Randeva HS, Tsigos C, Kaltsas G, Weickert MO, Feingold KR, et al. 
Clinical problems caused by obesity In: KR Feingold, B Anawalt, A Boyce, G 
Chrousos, K Dungan and A Grossman, editors. Endotext. South Dartmouth: 
MDText.com, Inc (2018)

 4. World Health Organization. Body Mass Index—BMI [Online]. (2022). Available at: 
https://www.euro.who.int/en/health-topics/diseaseprevention/nutrition/a-healthy-lifestyle/
body-mass-index-bmi.

 5. Van Dyke N, Drinkwater EJ. Relationships between intuitive eating and health 
indicators: literature review. Public Health Nutr. (2014) 17:1757–66. doi: 10.1017/
S1368980013002139

 6. Polivy J. Psychological consequences of food restriction. J Am Diet Assoc. (1996) 
96:589–92; quiz 593–594. doi: 10.1016/S0002-8223(96)00161-7

 7. Bacon L, Aphramor L. Weight science: evaluating the evidence for a paradigm shift. 
Nutr J. (2011) 10:9. doi: 10.1186/1475-2891-10-9

 8. Bombak A. Obesity, health at every size, and public health policy. Am J Public 
Health. (2014) 104:e60–7. doi: 10.2105/AJPH.2013.301486

 9. Bacon L. Health at every size: the surprising truth about your weight. Dallas, TX: 
BenBella Books (2010).

 10. Gast J, Hawks SR. Weight loss education: the challenge of a new paradigm. Health 
Educ Behav. (1998) 25:464–73. doi: 10.1177/109019819802500405

 11. Herbert BM, Blechert J, Hautzinger M, Matthias E, Herbert C. Intuitive eating is 
associated with interoceptive sensitivity. Effects on body mass index. Appetite. (2013) 
70:22–30. doi: 10.1016/j.appet.2013.06.082

 12. Tylka TL, Kroon Van Diest AM. The intuitive eating scale–2: item refinement and 
psychometric evaluation with college women and men. J Couns Psychol. (2013) 
60:137–53. doi: 10.1037/a0030893

 13. Tribole ERE. Intuitive eating: a revolutionary program that works. New York: St. 
Martin's Griffin (2012).

 14. Hawks S, Merrill RM, Madanat HN. Intuitive eating scale: development and 
preliminary validation. Am J Health Educ. (2004) 35:90–9. doi: 10.1080/19325037 
.2004.10603615

 15. Camilleri GM, Méjean C, Bellisle F, Andreeva VA, Sautron V, Hercberg S, et al. 
Cross-cultural validity of the intuitive eating Scale-2. Psychometric evaluation in a 
sample of the general French population. Appetite. (2015) 84:34–42. doi: 10.1016/j.
appet.2014.09.009

 16. Dockendorff SA, Petrie TA, Greenleaf CA, Martin S. Intuitive eating scale: an 
examination among early adolescents. J Couns Psychol. (2012) 59:604–11. doi: 10.1037/
a0029962

 17. Moy J, Petrie TA, Dockendorff S, Greenleaf C, Martin S. Dieting, exercise, intuitive 
eating among early adolescents. Eat Behav. (2013) 14:529–32. doi: 10.1016/j.
eatbeh.2013.06.014

 18. Denny KN, Loth K, Eisenberg ME, Neumark-Sztainer D. Intuitive eating in young 
adults. Who is doing it and how is it related to disordered eating behaviors? Appetite. 
(2013) 60:13–9. doi: 10.1016/j.appet.2012.09.029

 19. Camilleri GM, Méjean C, Bellisle F, Andreeva VA, Kesse-Guyot E, Hercberg S, et al. 
Intuitive eating is inversely associated with body weight status in the general population-based 
NutriNet-Santé study. Obesity. (2016) 24:1154–61. doi: 10.1002/oby.21440

 20. Bacon L, Stern JS, Van Loan MD, Keim NL. Size acceptance and intuitive eating 
improve health for obese, female, chronic dieters. J Am Diet Assoc. (2005) 105:929–36. 
doi: 10.1016/j.jada.2005.03.011

 21. Mensinger JL, Calogero RM, Stranges S, Tylka TL. A weight-neutral versus weight-
loss approach for health promotion in women with high BMI: a randomized controlled 
trial. Appetite. (2016) 105:364–74. doi: 10.1016/j.appet.2016.06.006

 22. Tylka TL, Calogero RM, Daníelsdóttir S. Intuitive eating is connected to self-
reported weight stability in community women and men. Eat Disord. (2020) 28:256–64. 
doi: 10.1080/10640266.2019.1580126

 23. Özkan N, Bilici S. Are anthropometric measurements an indicator of intuitive and 
mindful eating? Eat Weight Disord. (2021) 26:639–48. doi: 10.1007/s40519-020-00904-9

 24. Bruce LJ, Ricciardelli LA. A systematic review of the psychosocial correlates of intuitive 
eating among adult women. Appetite. (2016) 96:454–72. doi: 10.1016/j.appet.2015.10.012

 25. Ruzanska UA, Warschburger P. Intuitive eating mediates the relationship between 
self-regulation and BMI – results from a cross-sectional study in a community sample. 
Eat Behav. (2019) 33:23–9. doi: 10.1016/j.eatbeh.2019.02.004

 26. Van Dyck Z, Herbert BM, Happ C, Kleveman GV, Vögele C. German version of 
the intuitive eating scale: psychometric evaluation and application to an eating 
disordered population. Appetite. (2016) 105:798–807. doi: 10.1016/j.appet.2016.07.019

 27. Bilici S, Kocaadam B, Mortas H, Kucukerdonmez O, Koksal E. Intuitive eating in 
youth: its relationship with nutritional status. Rev Nutr. (2018) 31:557–65. doi: 
10.1590/1678-98652018000600005

 28. Keirns NG, Hawkins MAW. Intuitive eating, objective weight status, and physical 
indicators of health. Obes Sci Pract. (2019) 5:408–15. doi: 10.1002/osp4.359

 29. Smith JM, Serier KN, Belon KE, Sebastian RM, Smith JE. Evaluation of the 
relationships between dietary restraint, emotional eating, and intuitive eating moderated 
by sex. Appetite. (2020) 155:104817. doi: 10.1016/j.appet.2020.104817

 30. Madden CE, Leong SL, Gray A, Horwath CC. Eating in response to hunger and 
satiety signals is related to BMI in a nationwide sample of 1601 mid-age New Zealand 
women. Public Health Nutr. (2012) 15:2272–9. doi: 10.1017/S1368980012000882

https://doi.org/10.3389/fnut.2023.1214480
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org
https://doi.org/10.1056/NEJMoa1000367
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://doi.org/10.1017/S1368980013002139
https://doi.org/10.1017/S1368980013002139
https://doi.org/10.1016/S0002-8223(96)00161-7
https://doi.org/10.1186/1475-2891-10-9
https://doi.org/10.2105/AJPH.2013.301486
https://doi.org/10.1177/109019819802500405
https://doi.org/10.1016/j.appet.2013.06.082
https://doi.org/10.1037/a0030893
https://doi.org/10.1080/19325037.2004.10603615
https://doi.org/10.1080/19325037.2004.10603615
https://doi.org/10.1016/j.appet.2014.09.009
https://doi.org/10.1016/j.appet.2014.09.009
https://doi.org/10.1037/a0029962
https://doi.org/10.1037/a0029962
https://doi.org/10.1016/j.eatbeh.2013.06.014
https://doi.org/10.1016/j.eatbeh.2013.06.014
https://doi.org/10.1016/j.appet.2012.09.029
https://doi.org/10.1002/oby.21440
https://doi.org/10.1016/j.jada.2005.03.011
https://doi.org/10.1016/j.appet.2016.06.006
https://doi.org/10.1080/10640266.2019.1580126
https://doi.org/10.1007/s40519-020-00904-9
https://doi.org/10.1016/j.appet.2015.10.012
https://doi.org/10.1016/j.eatbeh.2019.02.004
https://doi.org/10.1016/j.appet.2016.07.019
https://doi.org/10.1590/1678-98652018000600005
https://doi.org/10.1002/osp4.359
https://doi.org/10.1016/j.appet.2020.104817
https://doi.org/10.1017/S1368980012000882


Albajri and Naseeb 10.3389/fnut.2023.1214480

Frontiers in Nutrition 08 frontiersin.org

 31. Tylka TL. Development and psychometric evaluation of a measure of  
intuitive eating. J Couns Psychol. (2006) 53:226–40. doi: 10.1037/0022-0167.53. 
2.226

 32. Carrard I, Rothen S, Rodgers RF. Body image concerns and intuitive eating in older 
women. Appetite. (2021) 164:105275. doi: 10.1016/j.appet.2021.105275

 33. Horwath C, Hagmann D, Hartmann C. Intuitive eating and food intake in men 
and women: results from the swiss food panel study. Appetite. (2019) 135:61–71. doi: 
10.1016/j.appet.2018.12.036

 34. Fredrickson BL, Roberts TA. Objectification theory: toward understanding 
women’s lived experiences and mental health risks. Psychol Women Q. (1997) 
21:173–206. doi: 10.1111/j.1471-6402.1997.tb00108.x

 35. Grzymisławska M, Puch EA, Zawada A, Grzymisławski M. Do nutritional 
behaviors depend on biological and cultural gender? Adv Clin Exp Med. (2020) 
29:165–72. doi: 10.17219/acem/111817.37

 36. General Authority for Statistics. Statistical Yearbook of 2023. (2021). Available at: 
https://www.stats.gov.sa/sites/default/files/syo-2020-en.pdf

 37. General Authority for Statistics. (2021). Statistical Yearbook of 2020. Available at: 
https://www.stats.gov.sa/sites/default/files/syo-2020-en.pdf

 38. Maxwell SE, Cole DA. Bias in cross-sectional analyses of longitudinal mediation. 
Psychol Methods. (2007) 12:23–44. doi: 10.1037/1082-989X.12.1.23

 39. Cohen J. Statistical power analysis for the behavioral sciences. Hillsdale, N.J: L. 
Erlbaum. Associates (1988).

https://doi.org/10.3389/fnut.2023.1214480
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org
https://doi.org/10.1037/0022-0167.53.2.226
https://doi.org/10.1037/0022-0167.53.2.226
https://doi.org/10.1016/j.appet.2021.105275
https://doi.org/10.1016/j.appet.2018.12.036
https://doi.org/10.1111/j.1471-6402.1997.tb00108.x
https://doi.org/10.17219/acem/111817.37
https://www.stats.gov.sa/sites/default/files/syo-2020-en.pdf
https://www.stats.gov.sa/sites/default/files/syo-2020-en.pdf
https://doi.org/10.1037/1082-989X.12.1.23

	Sex differences in intuitive eating and its relationship with body mass index among adults aged 18–40 years in Saudi Arabia: a cross-sectional study
	1. Introduction
	2. Materials and methods
	2.1. Participants and procedures
	2.2. Measures
	2.2.1. Sociodemographic characteristics
	2.2.2. Intuitive eating scale (IES-2)
	2.2.3. Statistical analysis

	3. Results
	4. Discussion
	5. Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Conflict of interest
	Publisher’s note

	References

