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Arabia

Background: Globalization has steered the spread of vegetarianism

around the world. Vegetarianism has achieved increased acceptance by

di�erent populations.

Objective: The present study aims to assess vegetarian diet, and eating

behavior prevalence among Saudi adults and their association with

demographics and body mass index.

Method: A cross-sectional study conducted on 1,143 Saudi adults [418 (36.6%)

males and 725 (63.4%) females]. An online survey questionnaire containing

questions on demographics, type of diet, eating behavior and physical activity

was provided to participants for self-administration. Statistical analysis was

performed to associate demographic and eating behavior variables with the

type of diet using Pearson’s Chi-square test and Spearman’s partial correlation

test was used to correlate BMI and eating behavior.

Results: Prevalence of veganism was 4.7% (n = 54/1,143) and vegetarianism

was 7.8% (89/1,143). A significantly higher prevalence of vegan diet was

observed in females than males (79.6% vs. 20.4%, p < 0.0001). A significantly

higher proportion of participants on vegetarian diet selected “Always” as

response for eating breakfast, vegetables and fruits as well as for eating

or drinking dairy foods, and for eating canned food than participants

on non-vegetarian diet (p < 0.0001). A significantly higher proportion of

participants on vegan diet selected ‘Never’ for eating fast-food and fried

food as well as for drinking fizzy or soft drinks (p < 0.0001). A positive

moderate correlation was found between BMI and eating fast-food and fried

food [r(1,140) = 0.529, p < 0.0001], drinking fizzy or soft drinks with meals

[r(1,140) = 0.495, p = 0.001], and eating canned food [r(1,140) = 0.510, p

< 0.0001].

Conclusion: Our study shows that vegan and vegetarian diet have gained

access into the lifestyle of Saudi adults with a prevalence of 4.7 and 7.8%,

respectively. Participants on vegetarian diet showed better lifestyle like higher

physical activity level, higher consumption of fruits, vegetables, dairy products

and low intake of fast-foods and fizzy beverages.
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Introduction

The Global Burden of Diseases report (2015) highlighted

an increased prevalence of obesity in Eastern Mediterranean

Region (EMR) 21%, much higher than the global obesity

average 12% (1). A number of studies were conducted in

EMR during 2016-2017 and reported lowest obesity rates 17.0%

in Yemen and highest 32.3% in United Arab Emirates (2,

3). A nation-wide survey 2020 from Saudi Arabia reported

the weighted prevalence of obesity as 24.7% and unweighted

prevalence 21.7% (4). The main reason of high obesity

rates in EMR includes nutrition transition, inactivity, and

urbanization (5).

Vegetarian diet has gained popularity in western countries

and had shown variation in the prevalence rate from 4.3 to

9% (6–9) among the general population, with the highest

prevalence from India (30%) (10). A recent nutrition report

from Germany stated that the number of vegetarians and vegans

have doubled from pre-COVID (5%) to post-COVID (10%)

(11). Vegetarians refer to those who do not eat any meat, poultry

or fish and may or may not consume egg or dairy products

(12), while vegan refers to those who refrain from eating any

animal product including dairy, eggs and other animal-derived

food (12).

Scientific research findings reported vegan diet is associated

with various health benefits (13–15). Studies conducted in

western countries have consistently shown that vegetarian

diet is associated with low BMI and lower blood pressure

(16–18). Further, a vegetarian diet has presented positive

effect on preventing and treating non-communicable diseases

(17, 18). Despite the health benefits of vegetarian diet,

adopting a vegan/vegetarian diet may lead to micro-nutrient

deficiencies and can result in negative consequences like

impaired cognition, muscular pain, neural tube defect,

reduced physical performance and endurance (19, 20).

However studies have reported a well-planned vegan

and vegetarian diet is capable to fulfill nutrients needs

of an individual and may be beneficial to their health

(14, 21).

The major transitional changes in lifestyle usually occur

in youths, as parental supervision is reduced and new friend

relationships are established. The feeling of independence

leads to the establishment of personal principles and choices,

including diet and eating habits. The change in principles

(ethical, environmental, and psychological) is reflected by the

adoption of certain dietary patterns (22).

As the overweight and obesity prevalence are high in Saudi

Arabia, vegan and vegetarian diet can help to mitigate the

problem, information regarding prevalence of vegetarianism

among adult Saudi nationals is crucial. Therefore, this study

aims to assess vegetarian diet, and eating behavior prevalence

among Saudi adults and their association/correlation with

demographics and body mass index.

Materials and methods

Study design

The present cross-sectional study was conducted in

February-March, 2022 after receiving approval from the

Research Ethics Committee, Saudi Electronic University, Saudi

Arabia. The study was carried out among Saudi adults from 4

cities of Saudi Arabia (Riyadh, Dammam, Jeddah and Abha).

Malls were selected as the place to recruit the participants as it

is one of the common visiting places of Saudi nationals during

the weekends. Randomly 2–4 malls were selected from each city

to visit on weekends (Fridays and Saturdays) between 1 pm

to midnight.

Participants

A total of 1,282 Saudi nationals in the age group 18–45 years,

who agreed and gave their informed consent to participate in

study, were recruited. All the eligible participants height and

weight was measured using a portable stadiometer weighing

scale machine (Model HW-700z, LEKA) which was capable

of measuring height range (60–200 cm with 0.5 cm minimum

division) and weight range (8–200 kg with 0.1 kg minimum

division). After the measurements the participants completed

the online survey questionnaire. Among 1,282 participants,

139 (10.8%) participants reported to be ignorant about the

vegetarian diet, so were excluded. After data cleaning a total

1,143 participants’ complete and correct data was available for

the analysis.

Measure

BMI was calculated using World Health Organization

(WHO) standard formula (23). Participants were categorized

as “Under-weight” for BMI <18.5 kg/m2, “Normal weight” for

18.5–24.9 kg/m2, “Over-weight” for BMI 25–29.9 kg/m2, and

“Obese” for BMI 30 kg/m2 and above according the WHO

classification (23).

Questionnaire

A closed-ended multiple-choice questionnaire was used

to assess the diet type, eating behavior and physical activity

level of the participants. The questionnaire had 3 sections;

the first section included demographic questions (age, sex,

education level, BMI). The second section had questions on

the awareness of a vegetarian diet, types of vegetarian diet and

additional questions for the vegetarian participants included

reason for adapting vegan/vegetarian diet, duration of practicing
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the diet and favorite substitute for meat. The participants were

classified as vegan, vegetarian, and non-vegetarian. Vegan refers

to those who refrain from eating any animal product including

dairy, eggs and other animal-derived food; vegetarians refers

to those who do not eat any meat, poultry or fish; while

non-vegetarians refers to those who consume meat, poultry,

fish and their products (12). The third section had questions

related to the eating behavior of the participants (like eating

breakfast daily, having three meals a day, fruit & vegetable and

dairy product intake, fast-food consumption, sugar-sweetened

beverages consumption). The eating behavior questions are

presented in a 5-Likert scale with a score “0” for “Never”,

“1” for “Rarely”, “2” for “Sometimes”, “3” for “Often” and “4”

for “Always”. The physical activity level of participants was

assessed by using International Physical Activity Questionnaire-

SF questions (24, 25). The criteria used to classify the physical

activity level are shown in Table 1.

Ethical statement

The study was approved by the Saudi Electronic

University Research Ethics Committee (SEUREC-−22,008, 13th

February 2022).

Statistical Analysis

IBM SPSS Version 24 (IBM Corp, Armonk, NY,

United States) was used for the statistical analysis. The

demographic characteristics of the participants and their

responses to the type of diet, physical activity and eating

behavior are reported as numbers and percentages. The

comparison of the demographic characteristics, and eating

behavior were performed between the types of diet using

Pearson’s chi-square test. Spearman’s partial correlation

analysis was used to correlate BMI with eating behavior by

controlling for physical activity. A p-value of < 0.05 was

considered significant.

Results

A total of 1,143 Saudi adults (35.5% males and 64.5%

females) were included in the study for statistical analysis.

The socio-demographic characteristic of the participants is

presented in Table 2. Among the study participants 64.5%

(n = 737) participants were in the 18–30 age group, and

83.2% (n = 951) participants were graduates. The participants

recruited from Riyadh were 45.5% (n = 520) followed by

Dammam 32.5% (n = 371). The BMI (mean ± SD) of the

participants was 25.5 ± 5.3 kg/m2. The classification of BMI

into categories revealed that 41.0% (n = 469) participants had

normal weight, while prevalence of under-weight, over-weight

and obesity was 8.8, 31.2, and 19.0%, respectively. The high

level of physical activity was reported by 41.3% (n = 472)

participants. The eating behavior reported by the participants is

shown in Figure 1. “Always” was selected as response by 38.2%

(n = 437) participants for eating breakfast daily, and by 22.2%

(n = 254) participants for eating three meals a day, while <10%

participants selected “always” as a response for eating fast food

and fried foods, drinking fizzy or soft drinks with meals as well

as eating canned food.

The prevalence of vegan and vegetarian diet was 4.7%

(n = 54/1,143) and 7.8% (89/1,143), respectively. The socio-

demographic characteristic of the participants based on type

of diet is shown in Table 2. A significantly higher prevalence

of vegan diet was observed in age group 18–30 years and

among females compared to their counter parts (p < 0.05).

A significant difference was observed for BMI between vegan,

vegetarians, and non-vegetarian participants [X2
(6)

= 77.56,

p < 0.0001], the prevalence of underweight was higher in vegan

(25.9%) followed by vegetarian participants (16.1%) than non-

vegetarians participants (7.7%) and inversely, obesity prevalence

was higher among non-vegetarian participants (21.0%) than

vegetarian participants (7.9%). Comparison of physical activity

with type of diet showed a significant difference between vegan,

vegetarian, and non-vegetarian participants [X2
(6)

= 123.46,

p < 0.0001] (Table 2). The distribution of eating behavior

reported by the participants based on the type of diet is shown

in Figure 2. A significantly higher proportion of participants

on vegetarian diet selected “Always” as response for eating

breakfast daily [X2
(8)

= 17.24, p = 0.028], eating vegetables

and fruits [X2
(8)

= 132.28, p < 0.0001] as well as for eating

or drinking dairy foods [X2
(8)

= 524.10, p < 0.0001], for

eating three meals daily [X2
(8)

= 72.07, p < 0.0001], for

eating snacks between meals [X2
(8)

= 114.85, p < 0.0001]

and for eating canned food [X2
(8)

= 171.85, p < 0.0001]

than participants on non-vegetarian diet (p < 0.0001), while

significantly higher proportion of participants on vegan diet

selected “never” as a response for eating fast food and

fried foods [X2
(8)

= 247.11, p < 0.0001], and drinking

fizzy or soft drinks with meals [X2
(8)

= 73.97, p < 0.0001]

(Figure 2).

The participants who selected vegan and vegetarian diet

were provided with additional questions regarding reasons

for adapting vegetarian diet, duration on vegetarian diet

and favorite substitute for meat (Table 3). Among the 143

participants who reported to be on vegetarian diet, 37.8%

(n = 54) were on vegan diet, 25.2% (n = 36) were on semi-

vegetarian diet and 19.6% (n = 28) were on lacto-ova diet.

The primary reason for adapting vegan diet was animal ethics

(37.0%, n= 20), while vegetarian diet adapting mainly for better

health/nutrition 59.5% (n = 33). 72.9% (n = 41) participants

had adapted vegan diet within a year of the survey, while 14.6%
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TABLE 1 Criteria used to classify physical activity level.

Low intensity (Walking) Moderate intensity

(Cycling, swimming)

Vigorous intensity

(Gardening, climbing stairs)

“High” activity

Graded “3”

Every day (>60min) At least 5 days (>60min) At least 3 days (>60min)

7 or more days of any combination of walking, moderate intensity or vigorous intensity activities.

“Moderate” activity

Graded ‘2’

Every day (>30min) 5 or more days (>30min) 3 or more days (>30min)

5 or more days of any combination of walking, moderate intensity or vigorous intensity activities.

“Low” activity

Grade “1”

3–5 days 3–5 days 1–3 days

< 5 days of any combination of walking, moderate intensity or vigorous intensity activities.

Sedentary

Graded “0”

0–2 days 0–2 days 0 days

TABLE 2 Socio-demographic characteristics of participants (n = 1,143) based on type of diet.

Total

n = 1,143

Vegan

n = 54

Vegetarian

n = 89

Non-vegetarian

n = 1,000

Statistics

Age (years) X2
(2) = 7.15, p= 0.028

18–30

31–45

64.5% (737)

35.5% (406)

77.8% (42)

22.2% (12)

71.9%

28.1% (25)

63.1% (631)

36.9% (369)

Sex X2
(2) = 8.15, p= 0.017

Male

Female

36.6% (418)

63.4% (725)

20.4% (11)

79.6% (43)

43.8% (39)

56.2% (50)

36.8% (368)

63.2% (632)

Education X2
(4) = 4.96, p= 0.29

High school

Graduate

Postgraduate

13.0% (149)

83.2% (951)

3.8% (43)

13.0% (7)

85.2% (46)

1.9% (1)

15.7% (14)

84.3% (75)

0.0% (0)

12.8% (128)

83.0% (830)

4.2% (42)

City

Riyadh

Dammam

Jeddah

Abha

45.5% (520)

32.5% (371)

12.3% (141)

9.7% (111)

35.2% (19)

51.9% (28)

5.6% (3)

7.4% (4)

38.2% (34)

37.1% (33)

16.9% (15)

7.9% (7)

46.7% (467)

31.0% (310)

12.3% (123)

10.0% (100)

BMI (kg/m2) X2
(6) = 77.56, p <0.0001

<18.5

18.5–24.9

25–29.9

≥30

8.8% (100)

41.0% (469)

31.2% (357)

19.0% (217)

25.9% (14)

74.1% (40)

0.0% (0)

0.0% (0)

16.1% (9)

49.7% (31)

47.2% (42)

7.9% (7)

7.7% (77)

39.8% (398)

31.5% (315)

21.0% (210)

Physical activity X2
(6) = 123.46, p <0.0001

Sedentary

Low

Moderate

High

20.2% (231)

16.3% (186)

22.2% (254)

41.3% (472)

11.1% (6)

7.4% (4)

42.6% (23)

38.9% (21)

1.1% (1)

2.2% (2)

3.4% (3)

93.3% (83)

22.4% (224)

18.0% (180)

22.8% (228)

36.8% (368)

Data are presented as prevalence (along with number of participants). BMI, body mass index; χ2 , chi-square. P, p-value for difference between the groups. Non-vegetarian—those who

consume fruits, vegetables, pulses or beans, animal products (chicken or meat, fish, eggs, milk or curd) either daily, weekly or occasionally. Vegetarians—those who avoid all flesh foods

but consume egg and/or dairy products. Vegan—those who avoid all foods and ingredients from animal sources.

(n = 13) were following a vegetarian diet for more than 10

years. The favorite meat substitute was soya in both groups

(Table 3).

The Spearman’s partial correlation analysis controlling

for physical activity showed a negative weak correlation

between BMI and eating vegetables and fruits [r(1,140) =
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FIGURE 1

Distribution of eating behavior in the study population.

FIGURE 2

Distribution of eating behavior based on type of diet in the study population.

−0.269, p < 0.0001], while a positive weak correlation was

observed between BMI and eating and/or drinking dairy foods

[r(1,140) = 0.347, p < 0.0001], eating three meals a day

[r(1,140) = 0.125, p < 0.0001] and eating snacks between meals

[r(1,140) = 0.218, p < 0.0001]. A positive moderate correlation

was found between BMI and eating fast-food and fried food

[r(1,140) = 0.529, p < 0.0001], drinking fizzy or soft drinks with

meals [r(1,140) = 0.495, p = 0.001], and eating canned food

[r(1,140) = 0.510, p < 0.0001] (Figure 3).

Discussion

Since there are limited research studies on the prevalence

of vegetarianism from Saudi Arabia, the study was designed

Frontiers inNutrition 05 frontiersin.org

https://doi.org/10.3389/fnut.2022.966629
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org


AL-Mohaithef 10.3389/fnut.2022.966629

TABLE 3 Distribution of reason for adopting vegan/vegetarian diet, duration and favorite meat substitute among vegan and vegetarian participants

(n = 54).

Vegan

n = 54

Vegetarian

n = 89

What is the primary reason you decided to become vegetarian?

For better health/nutrition

Weight control

Animal ethics

I don’t like animal products

I have a health condition

My friends or family are vegetarian

Other

18.5% (10)

31.5% (17)

37.0% (20)

13.0% (7)

0.0% (0)

0.0% (0)

0.0% (0)

59.5% (53)

7.9% (7)

3.4% (3)

14.8% (8)

14.8% (8)

1.1% (1)

10.1% (9)

How long have you been a vegetarian

<1 year

1–2 years

2–4 years

4–10 years

>10 years

72.9% (41)

11.1% (6)

13.0% (7)

0.0% (0)

0.0% (0)

38.2% (34)

5.6% (5)

24.1% (13)

27.0% (24)

14.6% (13)

What is your favorite meat substitute

Soya

Tofu

Egg

Quorn

Other

59.3% (32)

33.3% (18)

0.0% (0)

7.4% (4)

0.0% (0)

23.6% (21)

15.7% (14)

16.8% (15)

1.1% (1)

42.7% (38)

Data are presented as prevalence (along with number of participants).

to assess prevalence of vegetarian diet, eating behavior and

to correlate them with demographics and BMI. The present

study is the first and only study presenting the prevalence of

vegetarianism and eating behavior of Saudi nationals.

The most important findings of the study are (i) vegan

prevalence 4.7% and vegetarianism 7.8%; (ii) vegan diet

more prevalent in youth (77.8%) and females (79.6%); (iii)

eating breakfast is common behavior of Saudi nationals (iv)

eating behavior and physical activity level is more favorable

among participants on vegetarian diet; and (v) consumption

of fast-food and fizzy beverages are positively correlated

with BMI.

The prevalence of vegetarian diet is much higher among

Saudi nationals as compared to the vegetarian prevalence

reported in Americans (5%) (7) and lower than Germans (10%)

(11) and Indians (30%) (10). Moreover, the present results

are similar to vegetarian prevalence among Canadians (8%)

(8). However, differences in the social and cultural perspective

between Saudi Arabia and other western nations may also

affect the vegan/vegetarian diet adoption prevalence. Only one

study is available from Saudi Arabia which reported a higher

prevalence of veganism (8%) than vegetarianism (5%), contrary

to our findings which might be due to the difference in

the selection of the study population. Our study participants

were only Saudi nationals, while study by AlHusseini et al.

(26), included both Saudi nationals and residents (42 and

58%, respectively). Traditionally, the Saudi nationals follow a

non-vegetarian diet, but changes in the perception of youth

regarding nutrition, ethics, and health are reflected in increased

adoption of vegan and vegetarian diet in the recent year.

This change will lead to increased fiber intake and decreased

consumption of unhealthy fat leading to positive impact on

BMI (27).

Similar to our study results, a study from Germany also

reported a significantly higher proportion female (p < 0.001)

among vegetarians/vegans and were significantly younger than

omnivores (p < 0.001) (28). These results are in line with

most studies that show the same trend for more females being

vegetarian than males, regardless of nation/culture (6–10, 21,

26). Moreover, there are studies that showed a strong association

between red meat consumption and masculinity (29–32). Our

study shows that participants on vegetarian diet have a lower

BMI and a high physical activity level compared to non-

vegetarian participants. These results are in accordance with

other studies conducted in different parts of the world (7, 28).

Moreover, the reason for adopting a vegetarian diet was to

improve their health and control body weight, which supports

the higher physical activity level in our study population.
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FIGURE 3

Distribution of eating behavior based on BMI category in the study population..

However, a study from Brazil reported no significant difference

in the BMI and physical activity level between the vegetarian

and omnivorous group (33). In our study, all underweight

vegan participants and most of the vegetarian participants were

young females. It is possible that these participants might have

poorly planned their diet due to lack of knowledge about a

healthy balanced diet. There are studies which have reported that

a well-planned vegan/vegetarian diets can provide nutritional

requirements to the individuals who are involved in endurance

activities (14, 15, 21). The prevalence of underweight among

vegan and vegetarian diet participants is high and need to be

addressed through awareness programs on healthy balanced diet

especially in colleges and universities as vegan and vegetarian

diet adoption is higher among the youth. Moreover, students

should be encouraged to consult dietitian when adopting

vegan/vegetarian diet to achieve a healthy weight and to avoid

micronutrient deficiency.

Our study results of eating behavior vary from a previous

study, which reported a higher prevalence for eating breakfast

(88.6%) at least three times per week, rarely eating vegetables

and fruits (32.2 and 36.1%) and eating snacks (31.7%), while

a lower prevalence 31.4% for eating three meals per day

(34). This deviation in eating behavior may be due to the

difference in study population which comprised of only 18–

24 years male students. Further, there is a duration of more

than 10-years between the two surveys, which might be another

reason for a better eating behavior witnessed in our study. The

eating behavior from nationally representative study of Saudi

population revealed a low intake of vegetables and fruits, which

are source of high-fiber content along with other nutrient and a

higher consumption of protein and carbohydrate through meat

products and rice (35, 36). An encouragement toward a well-

planned vegan and vegetarian diet among Saudi population may

help in controlling the obesity.
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In the present study a significantly higher intake of

vegetables and fruits was observed in participants on a

vegetarian diet than on a non-vegetarian diet, while eating

fast-foods and drinking fizzy drinks was more popular

among participants on a non-vegetarian diet. Similar

results have been reported in studies conducted in western

countries (32, 37, 38). Our study findings indicate that the

population following a vegan and vegetarian diet shows

an overall healthier lifestyle with better eating behavior,

and high level of physical activity than non-vegetarians.

This finding is supported by a previous study conducted

among the members of the Seventh-day Adventist Church

which reports, irrespective of their religion-based lifestyles,

that people following a vegetarian diet are usually less

likely to smoke, drink less alcohol, and are more physically

active (39).

There was significant decrease in the BMI of the participants

who consumed more vegetable and fruit. However, a study

from Saudi Arabia (34) reported no significant correlation

between BMI and eating three meals a day and the

consumption of vegetables and fruits, which may be due

to the small sample size, and the age and gender of the

participants. In our study, an increased consumption of fast

food, canned food and fizzy drinks showed a significant

association with body weight and subsequently BMI. Our

study findings were similar to the results reported by other

studies (40–42).

Though the present study provides important findings

which were not reported earlier for Saudi nationals, the

study has some limitations. The level of awareness of

good eating behavior and importance of physical activity

might have resulted in social desirability bias with higher

responses to the good eating behavior and high level of

physical activity. However, this study results are reliable

firstly for prevalence of BMI categories as the BMI was

calculated after taking the measurements and secondly for

correlation of eating behavior with BMI as the correlation

was performed by controlling for the confounder physical

activity level.

Conclusion

Our study shows that vegan and vegetarian diet have gained

access into the lifestyle of Saudi adults with a prevalence of 4.7

and 7.8%, respectively, especially vegan diet was more prevalent

amongst youth (77.8%) and females (79.6%). Participants on

vegetarian diet showed better lifestyle like higher physical

activity level, higher consumption of fruits, vegetables, dairy

products and low intake of fast-foods and fizzy beverages.

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 Saudi Electronic University

Research Ethics Committee. The patients/participants

provided their written informed consent to participate in

this study.

Author contributions

MA-M made substantial contributions to conception and

design, in charge of data collection and curation, writing of the

manuscript, performed the statistical analysis, and approved the

submitted version of the manuscript.

Acknowledgments

The author extends his thanks to the Deanship of Scientific

Research, Saudi Electronic University, Saudi Arabia, for the

financial support provided for this study.

Conflict of interest

The author declares 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.

Frontiers inNutrition 08 frontiersin.org

https://doi.org/10.3389/fnut.2022.966629
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org


AL-Mohaithef 10.3389/fnut.2022.966629

References

1. GBD 2015 eastern mediterranean region obesity collaborators
burden of obesity in the eastern mediterranean region: findings from
the global burden of disease 2015 study. Int J Public Health. (2018)
63:165–76. doi: 10.1007/s00038-017-1002-5

2. Sulaiman N, Elbadawi S, Hussein A, Abusnana S, Madani A, Mairghani M,
et al. Prevalence of overweight and obesity in United Arab Emirates Expatriates:
the UAE national diabetes and lifestyle study. Diabetol Metab Syndr. (2017)
9:88. doi: 10.1186/s13098-017-0287-0

3. Micha R, Mannar V, Afshin A, Allemandi L, Baker P, Battersby J, et al. Global
nutrition report: action on equity to end malnutrition. Available online at: https://
globalnutritionreport.org/resources/nutrition-profiles/ (2020) (accessed July 11,
2022).

4. Althumiri NA, Basyouni MH, AlMousa N, AlJuwaysim MF, Almubark RA,
BinDhim NF, et al. Obesity in Saudi Arabia in 2020: prevalence, distribution,
and its current association with various health conditions. Healthcare. (2021)
9:311. doi: 10.3390/healthcare9030311

5. Musaiger AO. Overweight and obesity in eastern
mediterranean region: prevalence and possible causes. J Obes. (2011)
2011:407237. doi: 10.1155/2011/407237

6. Mensink G, Barbosa CL, Brettschneider AK. Prevalence of persons
following a vegetarian diet in Germany. J Heal Monit. (2016) 1:2–14.
doi: 10.17886/RKI-GBE-2016-039

7. Le LT, Sabate J. Beyondmeatless, the health effects of vegan diets: findings from
the adventist cohorts. Nutrients. (2014) 6:2131–47. doi: 10.3390/nu6062131

8. Ruby MB, Heine SJ, Kamble S, Cheng TK, Waddar M. Compassion and
contamination. Cultural differences in vegetarianism. Appetite. (2013) 71:340–
8. doi: 10.1016/j.appet.2013.09.004

9. Pfeiler TM, Egloff B. Examining the “Veggie” personality: results
from a representative German sample. Appetite. (2018) 120:246–
55. doi: 10.1016/j.appet.2017.09.005

10. Agrawal S, Millett CJ, Dhillon PK, Subramanian SV, Ebrahim S. Type of
vegetarian diet, obesity and diabetes in adult Indian population. Nutr J. (2014)
13:89. doi: 10.1186/1475-2891-13-89

11. Bundesministerium für Ernährung und Landwirtschaft (BMEL).
Deutschland, Wie Es Isst: der BMEL-Ernährungsreport (2021). Available
online at: https://www.bmel.de/SharedDocs/Downloads/DE/Broschueren/
ernaehrungsreport-2021.pdf?__ blob=publicationFile&v=5 (accessed on 11
July 2022).

12. Melina V, Craig W, Levin S. Position of the academy of
nutrition and dietetics: vegetarian diets. J Acad Nutr Diet. (2016)
116:1970–80. doi: 10.1016/j.jand.2016.09.025

13. Panigrahi G. Coronary risk factors and its reduction by plant-based diet
with emphasis on diabetes: a preliminary report. Int J Clin Cardiol. (2021) 8:216.
doi: 10.23937/2378-2951/1410216

14. Wirnitzer KC. Vegan diet in sports and exercise—health benefits and
advantages to athletes and physically active people: a narrative review. Int J Sports
Exerc Med. (2020) 6:165. doi: 10.23937/2469-5718/1510165

15. Wirnitzer K, Boldt P, Lechleitner C, Wirnitzer G, Leitzmann C, Rosemann
T, et al. Health status of female and male vegetarian and vegan endurance runners
compared to omnivores-results from the NURMI Study (Step 2). Nutrients. (2018)
11:29. doi: 10.3390/nu11010029

16. Cramer H, Kessler CS, Sundberg T, Leach MJ, Schumann D, Adams J,
et al. Characteristics of Americans choosing vegetarian and vegan diets for health
reasons. J Nutr Educ Behav. (2017) 49:561–7. doi: 10.1016/j.jneb.2017.04.011

17. Clarys P, Deliens T, Huybrechts I, Deriemaeker P, Vanaelst B, Keyer
WD, et al. Comparison of nutritional quality of the vegan, vegetarian, semi-
vegetarian, pesco-vegetarian and omnivorous diet. Nutrients. (2014) 6:1318–
32. doi: 10.3390/nu6031318

18. Fresán U, Sabaté J. Vegetarian diets: planetary health and its alignment with
human health. Adv Nutr. (2019) 10:0–8. doi: 10.1093/advances/nmz019

19. Gernand AD, Schulze KJ, Stewart CP, West KP, Christian P. Micronutrient
deficiencies in pregnancy worldwide: health effects and prevention. Nat Rev
Endocrinol. (2016) 12:274–89. doi: 10.1038/nrendo.2016.37

20. Glick-Bauer M, Yeh MC. The health advantage of a vegan diet: exploring the
gut microbiota connection. Nutrients. (2014) 6:4822–38. doi: 10.3390/nu6114822

21. Wirnitzer K, Motevalli M, Tanous D, Wirnitzer G, Leitzmann C, Pichler R,
et al. Who is running in the D-A-CH Countries? An epidemiological approach
of 2455 omnivorous. vegetarian, and vegan recreational runners-results from the
NURMI study (Step 1). Nutrients. (2022) 14:677. doi: 10.3390/nu14030677

22. Benvindo JLS, Pinto AMS, Bandoni DH. Nutritional quality of
menus planned for university restaurants in Brazilian federal universities.
Qualidade nutricional de cardápios planejados para restaurantes
universitários de universidades federais do Brasil. Demetra. (2017) 12:447–64.
doi: 10.12957/demetra.2017.25890

23. World Health Organization (WHO). Body Mass Index—BMI.
Available online at: http://www.euro.who.int/en/health-topics/ disease-
prevention/nutrition/a-healthy-lifestyle/body-mass-index-bmi (accessed on
11 July 2022).

24. Lee PH, Macfarlane DJ, Lam TH, Stewart SM. Validity of the international
physical activity questionnaire short form (IPAQ-SF): a systematic review. Int J
Behav Nutr Phy Act. (2011) 8:115. doi: 10.1186/1479-5868-8-115

25. Forde C. Scoring the International Physical Activity Questionnaire (IPAQ).
Available online at: https://ugc.futurelearn.com/uploads/files/bc/c5/bcc53b14-
ec1e-4d90-88e3-1568682f32ae/IPAQ_PDF.pdf (accessed July 11, 2022).

26. AlHusseini N, Sajid M, Akkielah Y, Khalil T, Alatout M, Cahusac P,
et al. Vegan, vegetarian and meat-based diets in Saudi Arabia. Cureus. (2021)
13:e18073. doi: 10.7759/cureus.18073

27. Waldmann A, Koschizke JW, Leitzmann C, Hahn A. Dietary intakes and
lifestyle factors of a vegan population in Germany: results from the German vegan
study. Eur J Clin Nutr. (2003) 57:947–55. doi: 10.1038/sj.ejcn.1601629

28. Paslakis G, Richardson C, Nöhre M, Brähler E, Holzapfel C,
Hilbert A, et al. Prevalence and psychopathology of vegetarians and
vegans - results from a representative survey in Germany. Sci Rep. (2020)
10:6840. doi: 10.1038/s41598-020-63910-y

29. Beardsworth A, Bryman A, Keil T, Goode J, Haslam CO, Lancashire E, et al.
Women, men and food: the significance of gender for nutritional attitudes and
choices. Br Food J. (2002) 104:470–91. doi: 10.1108/00070700210418767

30. Bellows AC, Alcaraz VG. HallmanWK. Gender and food, a study of attitudes
in USA toward organic, local, US grown and GM-free foods. Appetite. (2010)
55:540–50. doi: 10.1016/j.appet.2010.09.002

31. Malinauskas BM, Raedeke TD, Aeby CG, Smith JL, Dallas MB, et al.
Dieting practices, weight perceptions, and body composition: a comparison
of normal weight, overweight, and obese college females. Nutr J. (2005)
5:11. doi: 10.1186/1475-2891-5-11

32. Arganini C, Saba A, Comitato R, et al. Gender differences in food choice and
dietary intake in modern western societies. In: Maddock Jay (editor) Public Health
- Social and Behavioral Health. Croatia: In Tech, (2012). p. 83–102.

33. Barros KS, Bierhals IO, Assunção MCF. Vegetarianism among first-year
students at a public university in Southern Brazil, 2018. Epidemiol Serv Saude.
(2020) 29:e2019378. doi: 10.5123/s1679-49742020000400009

34. Al-Rethaiaa AS, Fahmy AE, Al-Shwaiyat NM. Obesity and eating habits
among college students in Saudi Arabia: a cross sectional study. Nutr J. (2010)
9:39. doi: 10.1186/1475-2891-9-39

35. Radnitz C, Beezhold B, DiMatteo J. Investigation of lifestyle choices of
individuals following a vegan diet for health and ethical reasons. Appetite. (2015)
90:31–6. doi: 10.1016/j.appet.2015.02.026

36. Sajid MR, Quraiba LN, Alhusseini N, Al Sheikh HA, Basha NR, Mansoor S,
et al. Frequency of dietary supplements usage in the Saudi Arabian public and gym
users. J Contemp Med Sci. (2021) 6:300–5. doi: 10.22317/jcms.v6i6.886

37. Alles B, Baudry J, Mejean C, Touvier M, Peneau S, Hercberg S, et al.
Comparison of sociodemographic and nutritional characteristics between self-
reported vegetarians, vegans, and meat-eaters from the nutrinet-santé study.
Nutrients. (2017) 9:1023. doi: 10.3390/nu9091023

38. Rizzo NS, Jaceldo-Siegl K, Sabate J, Fraser GE. Nutrient profiles of
vegetarian and nonvegetarian dietary patterns. J Acad Nutr Diet. (2013) 113:1610–
9. doi: 10.1016/j.jand.2013.06.349

39. Kwok CS, Umar S, Myint PK, Mamas MA, Loke YK, et al. Vegetarian diet,
seventh day adventists and risk of cardiovascular mortality: a systematic review and
meta-analysis. Int J Cardiol. (2014) 176:680–6. doi: 10.1016/j.ijcard.2014.07.080

40. Sahib AS, RaheemTS, SalehMS, Khleel LS, Abdulhussein AM, Sadiq SR, et al.
Eating behavior in a sample of overweight and obese: a cross sectional study. J Obes
Weight-Loss Medic. (2016) 2:014. doi: 10.23937/2572-4010.1510014

41. Kimura Y, Nanri A, Matsushita Y, Sasaki S, Mizoue T. Eating behavior in
relation to prevalence of overweight among Japanese men. Asia Pac J Clin Nutr.
(2011) 20:29–34.

42. Yahia N, Achkar A, Abdallah A, Rizk S. Eating habits and obesity among
Lebanese university students. Nutr. (2008) J7:32. doi: 10.1186/1475-2891-7-32

Frontiers inNutrition 09 frontiersin.org

https://doi.org/10.3389/fnut.2022.966629
https://doi.org/10.1007/s00038-017-1002-5
https://doi.org/10.1186/s13098-017-0287-0
https://globalnutritionreport.org/resources/nutrition-profiles/
https://globalnutritionreport.org/resources/nutrition-profiles/
https://doi.org/10.3390/healthcare9030311
https://doi.org/10.1155/2011/407237
https://doi.org/10.17886/RKI-GBE-2016-039
https://doi.org/10.3390/nu6062131
https://doi.org/10.1016/j.appet.2013.09.004
https://doi.org/10.1016/j.appet.2017.09.005
https://doi.org/10.1186/1475-2891-13-89
https://www.bmel.de/SharedDocs/Downloads/DE/Broschueren/ernaehrungsreport-2021.pdf?__
https://www.bmel.de/SharedDocs/Downloads/DE/Broschueren/ernaehrungsreport-2021.pdf?__
https://doi.org/10.1016/j.jand.2016.09.025
https://doi.org/10.23937/2378-2951/1410216
https://doi.org/10.23937/2469-5718/1510165
https://doi.org/10.3390/nu11010029
https://doi.org/10.1016/j.jneb.2017.04.011
https://doi.org/10.3390/nu6031318
https://doi.org/10.1093/advances/nmz019
https://doi.org/10.1038/nrendo.2016.37
https://doi.org/10.3390/nu6114822
https://doi.org/10.3390/nu14030677
https://doi.org/10.12957/demetra.2017.25890
http://www.euro.who.int/en/health-topics/
https://doi.org/10.1186/1479-5868-8-115
https://ugc.futurelearn.com/uploads/files/bc/c5/bcc53b14-ec1e-4d90-88e3-1568682f32ae/IPAQ_PDF.pdf
https://ugc.futurelearn.com/uploads/files/bc/c5/bcc53b14-ec1e-4d90-88e3-1568682f32ae/IPAQ_PDF.pdf
https://doi.org/10.7759/cureus.18073
https://doi.org/10.1038/sj.ejcn.1601629
https://doi.org/10.1038/s41598-020-63910-y
https://doi.org/10.1108/00070700210418767
https://doi.org/10.1016/j.appet.2010.09.002
https://doi.org/10.1186/1475-2891-5-11
https://doi.org/10.5123/s1679-49742020000400009
https://doi.org/10.1186/1475-2891-9-39
https://doi.org/10.1016/j.appet.2015.02.026
https://doi.org/10.22317/jcms.v6i6.886
https://doi.org/10.3390/nu9091023
https://doi.org/10.1016/j.jand.2013.06.349
https://doi.org/10.1016/j.ijcard.2014.07.080
https://doi.org/10.23937/2572-4010.1510014
https://doi.org/10.1186/1475-2891-7-32
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org

	Prevalence of vegan/vegetarian diet and eating behavior among Saudi adults and its correlation with body mass index: A cross-sectional study
	Introduction
	Materials and methods
	Study design
	Participants
	Measure
	Questionnaire
	Ethical statement
	Statistical Analysis

	Results
	Discussion
	Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Acknowledgments
	Conflict of interest
	Publisher's note
	References


