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ABSTRACT: Background: Healthy dietary behaviors and physical activity suppott
health throughout life. Poor diet, excess body weight and low physical activity contribute
to noncommunicable diseases and premature death. This study compared estimates of
fruit and vegetable intake, weight status, physical activity and sedentary time by year, age,
sex and region in Saudi Arabia.

Methods: This secondary analysis used estimates from four national datasets produced
by the General Authority for Statistics. The datasets covered diet and body weight in 2023
and 2024, and physical activity in 2024 and 2025. Percentages and sedentary time were

examined according to the population and indicator definitions in each source.

Results: In 2024, 90.65% of Saudi nationals aged 15 years and older reported fewer than
five daily fruit and vegetable servings. Overweight affected 42.26% and obesity 23.86%.
Together, overweight and obesity affected 66.12%. Obesity peaked at ages 65-69 years
(39.11%). Regional prevalence ranged from 14.08% to 27.88%. Among all residents aged
18 years and older, 41.50% fell below the activity threshold in 2024 and 40.95% in 2025.
At ages 5-17 years, the corresponding proportions were 81.30% and 81.05%. In 2025,
56.94% of women and 33.55% of men fell below the threshold. The adult sex gap widened
from 17.70 to 23.39 percentage points. Adult activity estimates declined in nine of the 13
regions. Women reported more sitting time than men in both years. The means were 6.20
versus 5.70 hours in 2024 and 5.32 versus 5.07 hours in 2025.

Conclusions: Low fruit and vegetable intake, excess weight, and low physical activity
were prevalent among Saudi nationals. Among all residents, most children and adolescents
fell below the activity threshold. The adult sex gap widened, and women reported more
sitting time than men. Prevention should address healthy diet, weight control, physical
activity and sedentary time together, with programs tailored to age and sex.

INTRODUCTION

Social and material conditions influence health behaviors and the choices available to individuals. The Dahlgren-Whitehead
model places individual lifestyle factors within layers of social networks and living and working conditions. It also includes
wider socioeconomic, cultural and environmental influences [1]. Dietary and metabolic risks contribute substantially to the
global burden of disease [2]. In two US cohorts, healthier lifestyles were associated with longer life expectancy free of
cardiovascular disease, cancer and type 2 diabetes [3]. Prevention efforts should address health behaviors and the social
conditions that shape them.
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Fruit and vegetable consumption is associated with long-term health outcomes. One study examined intake and mortality in
two US cohorts and combined these findings with 24 other cohorts in a meta-analysis [4]. About five combined servings of
fruit and vegetables per day were associated with lower mortality than two servings. No additional reduction was observed at
higher intakes [4]. A separate systematic analysis linked higher vegetable consumption to lower risks of ischemic heart disease
and stroke. The strength of evidence varied across outcomes [5]. These findings support monitoring fruit and vegetable intake
as part of population health surveillance.

Body weight provides information about nutritional status and population health. A pooled analysis documented widespread
increases in obesity among children, adolescents and adults between 1990 and 2022. Assessing underweight and thinness
provides a broader assessment of weight status. Estimates by age, sex and region can guide nutrition and health promotion

programs.

Physical activity supports health throughout life. World Health Organization guidelines recommend regular activity and limiting
sedentary time, with recommendations tailored to age, ability and health status [7]. A pooled analysis of 507 surveys estimated
that 31.3% of adults aged 18 years or older were insufficiently active in 2022. This age-standardized global estimate had a 95%
uncertainty interval of 28.6%-34.0% [8]. Prevalence varied by sex, age and location [8]. These differences can guide priorities
for physical activity promotion.

A scoping study identified gaps in publicly available nutrition evidence in Saudi Arabia [9]. Food availability, reported intake
and biomarkers measure different aspects of nutrition [9]. This study used national survey estimates to describe fruit and
vegetable consumption, body mass index (BMI) categories, obesity, physical activity and sedentary time in Saudi Arabia. It

examined differences by age, sex and administrative region to guide prevention.
METHODS
Study design and sources

This secondary analysis used four national datasets published by the General Authority for Statistics (GASTAT). Health
Determinants Statistics provided fruit and vegetable intake, BMI categories and obesity estimates for 2023 and 2024 [10,11].
Physical Activity Statistics provided activity and sedentary time estimates for 2024 and 2025 [12,13]. Values were checked against
the original data tables.

Source survey procedures

The data came from the National Health Survey and the Woman and Child’s Health Sutrvey, which covered Saudi and non-
Saudi houscholds in all 13 administrative regions [14,15]. GASTAT collected responses through computer-assisted personal
interviews. The 2024 methodology report describes survey weights adjusted for nonresponse and calibrated to population totals
[14]. The 2025 surveys used stratified cluster sampling and systematic household selection from the 2022 Census frame [15].
Activity estimates for ages 5-14 came from the Woman and Child’s Health Survey, and those for ages 15-17 came from the
National Health Survey [12,13].

Measures

The 2023 age tables covered all residents and reported fruit and vegetable intake separately as one, two or more than two
servings on a typical day. The 2024 estimates used here covered Saudi nationals. Combined intake was classified as none, 1-4
or at least five servings daily. These categories were reported separately for each year. Intake below five servings in 2024 was
calculated as 100 minus the percentage consuming at least five servings [10,11].

BMI categories and obesity estimates were extracted using the source classifications. Child estimates covered ages below 15
years in 2023 and 2-14 years in 2024; adult estimates covered ages 15 years and older. Child BMI distributions were reported
separately for each year because age coverage differed and the classification criteria could not be harmonized [10,11,14]. Physical
activity was defined by the GASTAT thresholds of at least 60 minutes daily at ages 5-17 and at least 150 minutes weekly at ages
18 years and older. Sedentary time categories followed each source. Adult sitting time in 2025 was converted from minutes to
hours by dividing by 60 [12,13]. The 2023 obesity estimates by age were also reported separately from the Saudi BMI and

regional estimates because the source repeats the age values across nationality groups [10].
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Proportions were converted to percentages and reported to two decimal places. National totals were taken directly from the
source tables. Changes in physical activity were calculated as the 2025 percentage minus the 2024 percentage and expressed in

percentage points, using the original precision.

Ethical considerations

This study used publicly available aggregate statistics and involved no individual records or participant recruitment.
RESULTS

Diet

In 2023, one serving per day was the most common category for both fruit and vegetables among people aged 15-54 years.
Across these age groups, the percentages ranged from 67.55% to 74.88% for fruit and from 53.50% to 67.96% for vegetables
(Table 1). Among Saudi nationals aged 15-54 years in 2024, the most common category was 1-4 combined servings per day.
Within this age range, intake of at least five servings was highest at ages 50-54 years (12.54%) and lowest at ages 15-19 years
(8.12%). At ages 50-54 years, 13.73% of women and 11.25% of men reported this intake. Across all age groups, the lowest

proportion was 6.28% among people over 80 years.

Table 1. Fruit and vegetable intake estimates by age and sex, 2023 and 2024

2023 2024
Variables % %

Fruit servings/day | Vegetable setvings/day | Fruit and vegetables, servings/day

Age, years| Sex 1 2 >2 1 2 >2 0 1-4 =5 <5

Male |068.77|18.65| 3.25 | 66.65 | 26.52 | 2.40 7.90 84.69 7.41 92.59

15-19 Female| 68.27 | 20.74 | 4.11 | 69.34 | 20.76 | 3.40 6.73 84.44 8.84 91.16

Total |68.52]19.67| 3.67 | 67.96 | 23.71 2.89 7.32 84.56 8.12 91.88

Male |72.97[11.27| 6.84 | 66.85 | 23.44 | 5.69 9.33 81.13 9.55 90.45

20-24 Female| 64.16 | 19.46 | 2.72 | 55.81 | 3547 | 2.16 4.78 85.21 10.00 90.00

Total |69.66 | 14.35| 529 | 62.70 | 27.96 | 4.36 7.07 83.16 9.77 90.23

Male |70.38(20.88| 2.49 | 66.95 | 27.64 | 1.14 6.95 82.57 10.48 89.52

25-29 Female| 65.22125.06 | 3.19 | 57.91 | 3545 | 3.94 3.59 87.28 9.13 90.87

Total | 68.74 2221 | 271 | 64.07 | 30.13 | 2.03 5.28 84.91 9.81 90.19

Male |71.41(17.97| 3.49 | 62.75 | 30.70 | 4.43 5.39 85.52 9.09 90.91

30-34 Female| 71.25|19.02| 3.27 | 60.92 | 3242 | 4.71 4.80 86.05 9.15 90.85

Total |71.36|18.30| 3.42 | 62.17 | 31.25 | 4.52 5.10 85.79 9.12 90.88

Male |68.49|20.52| 550 | 56.17 | 36.01 4.18 4.40 85.71 9.89 90.11

35-39 Female| 69.24 | 19.93 | 558 | 55.44 | 35.09 | 7.48 4.68 88.29 7.04 92.96

Total | 68.73|20.33 | 552 | 55.94 | 35.72 | 5.22 4.54 87.00 8.47 91.53

Male |69.66|23.75| 3.97 | 54.54 | 37.50 | 6.88 5.47 84.19 10.34 | 89.66

40-44 Female | 62.89 | 25.46 | 5.80 | 55.52 | 35.79 | 5.60 3.37 87.53 9.10 90.90

Total | 67.55|24.28 | 4.54 | 54.85 | 36.97 | 6.48 441 85.87 9.72 90.28
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2023 2024
Variables % %

Fruit servings/day | Vegetable setvings/day | Fruit and vegetables, setvings/day

Age, years| Sex 1 2 >2 1 2 >2 0 1-4 25 <5

Male |75.73(16.54| 412 | 53.17 | 37.25 | 6.61 4.97 84.68 10.36 89.64

45-49 Female | 64.26 | 29.57 | 2.17 | 5422 | 35.65 | 7.23 3.21 89.33 7.46 92.54

Total |72.15(20.61 | 3.51 | 53.50 | 36.75 | 6.81 4.07 87.04 8.88 91.12

Male |76.21(19.81| 1.70 | 54.25 | 33.10 | 11.99 5.15 83.60 11.25 88.75

50-54 Female|72.17 | 23.11| 0.52 | 60.78 | 34.26 | 3.19 3.56 82.71 13.73 86.27

Total | 74.8820.90| 1.31 | 56.40 | 3348 | 9.10 4.32 83.14 12.54 | 87.46

Male |64.19(25.55| 8.92 | 61.23 | 32.75 | 5.55 4.47 85.61 9.92 90.08

55-59 Female | 70.03 | 23.22| 1.81 | 58.71 | 29.12 | 7.50 3.65 86.31 10.03 89.97

Total | 66.18 | 24.75| 6.49 | 60.37 | 31.51 6.22 4.04 85.98 9.98 90.02

Male |60.51(29.17| 6.05 | 61.76 | 26.48 | 9.03 4.60 85.62 9.78 90.22

60-64 Female | 61.85 | 28.87 | 3.45 | 3545 | 54.12 | 9.10 4.04 85.42 9.94 90.06

Total |60.98|29.07 | 5.14 | 52.59 | 36.10 | 9.06 4.62 85.51 9.86 90.14

Male |75.40(16.31| 3.59 | 44.88 | 48.67 | 0.16 4.09 86.42 9.49 90.51

65-69 Female | 54.19 | 26.73 | 5.58 | 52.18 | 29.83 9.65 3.56 87.97 8.47 91.53

Total | 66.42|20.73 | 443 | 47.98 | 40.69 | 4.18 3.82 87.21 8.97 91.03

Male |50.61|32.97|13.54| 53.64 | 32.03 | 13.40 4.30 82.52 13.19 86.81

70-74 Female| 65.93|28.02| 0.00 | 66.92 | 29.39 | 0.00 5.34 87.72 6.95 93.05

Total | 57.85|30.63 | 7.14 | 59.91 | 30.78 | 7.07 4.84 85.25 9.91 90.09

Male |86.36| 4.46 | 9.18 | 89.61 | 10.39 | 0.00 3.04 82.49 14.48 85.52

75-80 Female| 50.29 | 39.36 | 10.35 | 53.47 | 33.49 | 10.35 | 13.86 79.60 6.54 93.46

Total |69.61[20.66| 9.73 | 72.83 | 21.12 | 4.81 8.42 81.05 10.53 89.47

Male |66.76| 9.60 | 8.82 | 57.59 | 17.87 | 0.00 6.69 89.23 4.08 95.92

>80 Female| 78.08 | 4.61 | 0.00 | 60.93 | 11.02 | 17.06 9.03 82.72 8.25 91.75

Total |72.43| 7.11 | 440 | 59.26 | 14.44 | 8.54 7.92 85.80 6.28 93.72

Male |70.59|19.46| 437 | 60.50 | 31.64 | 4.89 6.25 84.14 9.61 90.39

Total Female| 66.81 | 22.62 | 3.62 | 58.29 | 32.96 | 5.09 4.66 86.24 9.10 90.90

Total |69.29]20.55| 411 | 59.73 | 32.10 | 4.96 5.45 85.19 9.35 90.65

In 2024, 85.19% of Saudi nationals aged 15 years and older reported consuming 1-4 servings of fruit and vegetables per day
(Table 2). At least five servings were reported by 9.35%, while 5.45% reported none. Overall, 90.65% consumed fewer than
five servings per day. This proportion was 90.39% among men and 90.90% among women. Intake of at least five servings
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ranged from 1.92% in Najran to 15.69% in Hail. The proportions below this threshold were 98.08% and 84.31%, respectively.
Najran had the highest proportion reporting no intake (14.30%), and Al-Jouf had the lowest (0.94%). In the Northern Borders,
15.54% of women and 7.68% of men reported at least five servings.

Table 2. Regional dietary source components in 2023 and intake prevalence in 2024, by sex

2023 2024
Variables % %

Fruit servings/day | Vegetable setvings/day | Fruit and vegetables, servings/day

Region Sex 1 2 >2 1 2 >2 0 1-4 >5 <5

Male | 23.03 | 540 |0.76 | 19.75 9.33 1.10 7.13 81.68 11.19 88.81

Riyadh Female| 44.31 | 11.98 | 1.63 | 38.87 18.61 | 3.63 4.05 86.51 9.44 90.56

Total | 30.05 | 7.58 | 1.05| 26.07 12.39 | 1.93 5.60 84.08 10.32 89.68

Male | 24.36 | 4.24 | 1.65| 21.00 9.32 1.19 7.61 83.94 8.45 91.55

Makkah Female| 42.17 | 12.73 | 2.14 | 38.87 17.94 | 3.09 4.54 87.24 8.22 91.78

Total | 30.63 | 7.23 | 1.83| 2730 | 1236 | 1.86 6.06 85.61 8.33 91.67

Male | 26.59 | 7.93 | 1.68 | 24.65 10.74 | 1.33 4.60 92.65 2.76 97.24

Madinah Female| 51.87 | 17.00 | 1.52| 47.21 20.56 | 4.12 5.36 91.63 3.01 96.99

Total | 35.69 | 11.20 | 1.62 | 32.78 | 14.27 | 2.34 4.99 92.13 2.89 97.11

Male | 38.88 | 3.18 | 1.16| 31.93 11.61 | 1.58 | 11.79 86.97 1.24 98.76

Qassim Female| 52.93 | 17.27 | 2.06 | 47.24 | 27.75 | 2.95 8.26 88.96 2.79 97.21

Total | 44.02 | 8.34 | 1.49| 37.53 17.52 | 2.08 9.99 87.98 2.03 97.97

Male | 2428 | 7.24 | 0.86 | 21.42 9.67 2.25 3.49 82.19 14.33 85.67

Eastern Region  |Female| 49.08 | 16.31 | 2.42 | 38.61 28.28 | 3.85 2.89 84.48 12.63 87.37

Total | 32.03 | 10.07 | 1.35| 26.79 1548 | 2.75 3.20 83.31 13.50 86.50

Male | 31.61 | 12.88 | 1.85| 28.04 | 14.37 | 3.45 7.12 81.08 11.80 88.20

Aseer Female| 62.79 | 17.98 | 2.04 | 52.05 | 30.68 | 2.79 8.82 78.83 12.35 87.65

Total | 43.17 | 14.77 | 1.92 | 37.32 | 2041 | 3.21 7.99 79.93 12.08 87.92

Male | 34.69 | 8.87 [1.91| 30.31 14.23 | 1.38 3.20 89.51 7.29 92.71

Tabuk Female| 57.41 | 18.38 | 2.89 | 50.96 | 26.33 | 4.87 2.29 87.73 9.99 90.01

Total | 42.74 | 12.24 | 2.26 | 37.62 | 18.52 | 2.62 2.74 88.62 8.64 91.36

Male | 33.22|11.27 | 0.60 | 28.79 14.05 | 2.95 2.95 80.69 16.35 83.65

Hail Female| 56.09 | 12.23 | 1.61 | 48.69 | 20.78 | 3.14 1.20 83.76 15.04 | 84.96

Total | 41.59 | 11.62 1 0.97 | 36.07 | 16.51 | 3.02 2.07 82.23 15.69 84.31

Male | 30.09 | 12.51 | 3.35| 33.17 15.85 1.67 1.94 90.38 7.68 92.32
Northern Borders

Female| 50.05 | 17.96 | 7.17 | 46.34 | 27.17 | 9.79 1.97 82.49 15.54 84.46
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2023 2024
Variables %
Fruit servings/day | Vegetable setvings/day | Fruit and vegetables, setvings/day
Region Sex 1 2 >2 1 2 >2 0 1-4 25 <5
Total | 37.64 | 14.57 | 4.80 | 38.15 | 20.13 | 474 | 1.95 86.41 | 11.64 | 88.36
Male | 40.44 | 10.21 | 0.30 | 35.77 | 1545 | 1.19 | 4.72 87.71 7.56 92.44
Jazan Female| 62.65 | 16.14 | 0.60 | 45.30 | 30.88 | 1.99 | 5.00 88.63 6.37 93.63
Total | 49.40 | 12.60 | 0.42 | 39.62 | 21.67 | 1.51 | 4.87 88.18 6.95 93.05
Male | 30.73 | 7.41 |2.11| 2490 | 15.03 | 1.58 | 1527 | 83.59 1.14 98.86
Najran Female| 63.14 | 10.45 | 418 | 43.27 | 32.03 | 295 | 13.36 | 83.96 2.68 97.32
Total | 42.18 | 8.49 |2.84| 31.39 | 21.03 | 2.07 | 1430 | 83.78 1.92 98.08
Male | 4158 | 9.06 | 2.03| 37.52 | 1440 | 147 | 4.45 87.37 8.19 91.81
Al-Baha Female| 63.44 | 17.80 | 291 | 5243 | 26.03 | 1.79 | 3.22 88.71 8.08 91.92
Total | 49.95 | 12.41 | 2.37 | 4323 | 18.86 | 1.59 | 3.80 88.07 8.13 91.87
Male | 32.74 | 8.15 | 2.54| 2639 | 17.00 | 1.95 | 0.47 87.79 | 11.75 | 8825
Al-Jouf Female| 71.09 | 7.93 |2.63| 51.17 | 26.32 | 243 | 141 84.84 | 13.75 | 86.25
Total | 46.61 | 8.07 |2.58| 3535 | 2037 | 212 | 0.94 86.30 | 12.76 | 87.24
Male |26.55| 6.47 |1.23] 23.14 | 10.61 | 156 | 6.25 84.14 9.61 90.39
Total Female| 48.99 | 14.16 | 2.03 | 41.92 | 2249 | 343 | 4.66 86.24 9.10 90.90
Total | 3429 | 9.12 | 1.51| 29.62 | 1471 | 221 | 5.45 85.19 9.35 90.65
BMI

Among children, the 2023 estimates were 43.18% for normal weight, 42.26% for underweight, 9.08% for overweight and 5.48%
for obesity (Table 3). In 2024, overweight was more common among boys (36.15%) than girls (30.10%). Obesity was also more

common among boys (15.51%) than girls (13.79%). The combined proportions for overweight and obesity were 14.56% in
2023 and 47.83% in 2024. Among adults, overweight prevalence was 34.68% in 2023 and 42.26% in 2024. Obesity prevalence
was 24.29% and 23.86%, respectively, with similar estimates for men and women in each year. Overweight and obesity together
accounted for 58.97% of adults in 2023 and 66.12% in 2024.

Table 3. BMI categories among children and adults by sex, 2023 and 2024

2023 2024
BMI category % %
Male |Female | Total | Male | Female | Total
BMI: children
Underweight 4290| 41.68 [42.26|2.60 | 2.65 | 2.62
Normal weight 43.12| 43.23 |43.18|45.73| 53.47 |49.54
Overweight 857 | 9.54 | 9.08 |36.15| 30.10 |33.17
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2023 2024
BMI category % %

Male |Female | Total | Male | Female | Total

Obesity 541 | 555 | 548 |1551| 13.79 |14.66

Overweight or obesity |13.98| 15.09 |14.56|51.66| 43.89 |47.83

BMI: adults 215 years

Underweight 427 | 244 |335|1.04| 077 | 091
Normal weight 34.49| 40.85 |37.68|32.53| 33.42 |32.98
Overweight 37.07| 32.31 |34.68|42.53| 41.99 |42.26
Obesity 24.17| 24.40 |24.29123.90| 23.82 |23.86

Overweight or obesity |61.24| 56.71 |58.97|66.43| 65.81 |0606.12

Obesity

In 2023, obesity prevalence was 2.73% among children aged 5-9 years and 2.59% among those aged 10-14 years (Table 4). The
2024 estimates were 18.78% and 5.28%, respectively. Boys had higher prevalence than girls in both age groups in 2024. The
youngest child groups were aged 0-4 years in 2023 and 2-4 years in 2024. At ages 50-54 years, prevalence was 42.64% among
women and 27.14% among men. In 2023, adult prevalence was highest at ages 55-59 years (44.02%). In 2024, adult obesity
prevalence rose across age groups from 11.94% at ages 15-19 years to 37.96% at ages 50-54 years. At ages 50-54 years,
prevalence was 41.68% among women and 33.94% among men. The overall peak was 39.11% at ages 65-69 years. Prevalence
among women was highest at ages 65-69 years (49.25%). Among men, it was highest at ages 70-74 years (35.25%).

Table 4. Obesity estimates among children and adults by age and sex, 2023 and 2024

2023 2024
Age, years Yo %

Male |Female | Total | Male | Female | Total

Obesity by age: children

0-4 (2023 only) 13.50| 1246 1295 - - -

2-4 (2024 only) - - — [2224] 23.03 [22.62
5-9 246 | 298 | 273 |19.72| 17.81 |18.78
10-14 222 292 259|672 381 | 528

Obesity by age: adults 215 years

15-19 18.15| 7.10 |[12.76(14.68| 9.14 |11.94
20-24 11.38| 12.14 |11.67(16.12| 12.01 |14.08
25-29 18.19| 16.50 [17.65(20.68| 13.34 |17.03
30-34 24.76| 20.14 |23.29(23.82| 20.61 |22.22
35-39 27.33| 23.30 |26.06|2591| 26.71 |206.31
40-44 27.87| 3237 |29.27|32.43| 32.80 |32.62
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2023 2024

Age, years % %
Male | Female | Total | Male | Female | Total
45-49 29.87| 32.15 |30.58(32.72| 35.45 |34.11
50-54 27.14| 42.64 |32.23[33.94| 41.68 |37.96
55-59 40.95| 49.95 [44.02|32.01| 41.84 |37.11
60-64 26.44| 46.74 |33.51(30.78| 43.65 |37.50
65-69 30.20| 34.66 |32.09(28.47| 49.25 |39.11
70-74 10.47| 39.81 |24.33|35.25| 40.02 |37.76
75-80 18.42| 45.48 |30.98(19.17| 39.53 |29.30
>80 16.50| 32.13 |24.33|25.14| 28.51 [26.91
Adult age-table total | 23.87| 23.51 |23.75(23.90| 23.82 |23.86

Childhood obesity prevalence ranged from 3.98% in Madinah to 9.51% in Al-Jouf in 2023 (Table 5). In 2024, it ranged from
11.88% in Jazan to 17.52% in the Northern Borders. In the Northern Borders, prevalence was 20.10% among boys and 14.89%
among girls. National estimates were 5.48% in 2023 and 14.66% in 2024. Adult obesity prevalence ranged from 18.41% in
Najran to 28.11% in the Eastern Region in 2023. In 2024, it ranged from 14.08% in Najran to 27.88% in Asecer. In Hail,
prevalence was 31.59% among women and 17.24% among men in 2024. National estimates were 24.29% in 2023 and 23.86%
in 2024.

Table 5. Obesity among children and adults by administrative region and sex, 2023 and 2024

2023 2024

Administrative region

Male | Female | Total | Male | Female | Total
Children
Riyadh 6.46 | 4.67 553 |16.86| 14.00 | 15.45
Makkah 377 | 6.24 5.08 [18.58| 15.36 | 17.00
Madinah 392 | 4.02 398 |12.81| 11.41 |[12.11
Qassim 633 | 5.62 596 [12.19] 15.40 | 13.80
Eastern Region 6.01 4.99 576 |14.60| 12.60 |13.62
Aseer 6.24 | 8.53 742 (1420 13.72 | 13.97
Tabuk 7.43 | 1024 | 8.89 |[13.35| 13.50 | 13.43
Hail 6.20 | 9.51 794 11343 1232 |12.89
Northern Borders 7.42 | 9.16 8.36 |20.10| 14.89 |17.52
Jazan 6.84 | 4.53 5.61 |11.62| 1215 | 11.88
Najran 6.10 | 6.89 6.52 | 1222 14.74 | 13.48
Al-Baha 6.00 | 3.68 479 114.80| 11.33 | 13.09
Al-Jouf 550 | 1293 | 9.51 |16.90| 15.37 |16.12
Total children 5.41 | 5.55 | 5.48 |15.51| 13.79 | 14.66
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2023 2024

Administrative region

Male | Female | Total | Male | Female | Total
Adults 215 years
Riyadh 2428 | 23.87 |24.08 2823 23.79 |26.02
Makkah 26.70| 26.94 |26.82(21.07| 20.79 |20.93
Madinah 22.88| 1899 |20.91(19.98| 21.16 |20.58
Qassim 19.83 | 25.36 |22.64|27.22| 28.11 |27.68
Eastern Region 28.87| 27.32 |28.11 (2594 | 27.33 |26.62
Aseer 2290 | 2237 |22.63(2849| 27.30 |27.88
Tabuk 16.04 | 25.71 |20.85|16.78| 27.50 |22.12
Hail 19.18 | 24.63 |21.91[17.24| 31.59 |24.43
Northern Borders 22.38| 2478 | 2358 |17.11| 27.71 |22.45
Jazan 20.94| 1828 |19.58 [20.24| 18.58 | 19.39
Najran 13.87| 2295 |18.41|16.76| 11.41 | 14.08
Al-Baha 20.23| 2276 |21.50 (21.17| 21.97 |21.58
Al-Jouf 18.39 | 20.44 |19.42|18.49| 2552 |22.04
Total adults 215 years | 24.17 | 24.40 | 24.29 |23.90| 23.82 |23.86

Physical activity

Among all residents aged 5-17 years, 18.70% met the physical activity threshold in 2024 and 18.95% in 2025 (Table 6). Boys
had higher proportions than girls in both years: 23.20% compared with 14.00% in 2024, and 23.26% compared with 14.37% in
2025. Among adults aged 18 years and older, the proportions were 58.50% in 2024 and 59.05% in 2025. The proportion among
men rose from 64.00% to 66.45%, while the proportion among women fell from 46.30% to 43.06%. The largest increase by
age was at ages 18-29 years, from 62.47% to 71.17%, a difference of 8.70 percentage points. At ages 60-69 years, the proportion
fell from 38.40% to 26.98%. This was the largest decrease, at 11.42 percentage points. The proportion also fell from 25.89% to
17.97% at ages 70-79 and from 12.18% to 3.49% at ages 80 years and older. Among Saudi nationals in 2024, 54.10% of adults
and 18.50% of children met the activity thresholds.

Table 6. Physical activity among children and adults by sex and age, 2024 and 2025

2024 2025 2024 2025
Sex or age, years Difference, pp
met, %| met, % below, % | below, %

Children 5-17 years: sex

Male 23.20 23.26 +0.06 76.80 76.74
Female 14.00 14.37 +0.37 86.00 85.63
Total 18.70 18.95 +0.25 81.30 81.05

Children 5-17 years: age

5-10 19.49 19.70 +0.21 80.51 80.30
11-17 17.67 18.02 +0.35 82.33 81.98
Total 18.67 18.95 +0.28 81.33 81.05
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2024 2025 2024 2025

Sex or age, years Difference, pp
met, %| met, % below, % | below, %

Adults 218 years: sex
Male 64.00 66.45 +2.45 36.00 33.55
Female 46.30 43.06 -3.24 53.70 56.94
Total 58.50 59.05 +0.55 41.50 40.95
Adults 218 years: age
18-29 62.47 71.17 +8.70 37.53 28.83
30-39 62.60 62.56 -0.04 37.40 37.44
40-49 58.70 56.07 -2.63 41.30 43.93
50-59 53.87 53.85 -0.02 46.13 46.15
60-69 38.40 26.98 -11.42 61.60 73.02
70-79 25.89 17.97 -7.92 74.11 82.03
280 12.18 3.49 -8.69 87.82 96.51
Total 58.52 59.05 +0.53 41.48 40.95
Saudi nationals in 2024 only
Adults 218: male 61.90 |Not reported - 38.10 |Not reported
Adults 218: female 44.60 |Not reported - 55.40 |Not reported
Adults 218: total 54.10 |Not reported - 45.90 |Not reported
Children 5-17: male | 23.10 |Not reported - 76.90 | Not reported
Children 5-17: female| 13.70 |Not reported - 86.30 |Not reported
Children 5-17: total | 18.50 |Not reported - 81.50 |Not reported

Adult physical activity estimates varied by region (Table 7). In 2024, the proportion meeting the threshold ranged from 44.49%
in Najran to 70.53% in Tabuk. In 2025, it ranged from 45.94% in Al-Baha to 67.61% in Makkah. The national estimate was
58.52% in 2024 and 59.05% in 2025. Estimates were higher in four regions and lower in nine in 2025. Najran had the largest
increase (14.43 percentage points), followed by Makkah (7.61 percentage points). Qassim had the largest decrease (12.05
percentage points), followed by the Eastern Region (11.29 percentage points). Among children in 2024, regional estimates
ranged from 14.70% in Riyadh to 30.37% in Al-Baha.

Table 7. Physical activity by administrative region among adults in 2024-2025 and children in 2024

2024 | 2025 Children 2024
Region Adult difference, pp
% | % %

All residents: adults 218 and children 5-17 years

Riyadh 53.95(59.01 +5.06 14.70
Makkah 60.00|67.61 +7.61 20.45
Madinah 57.08148.85 -8.23 21.90
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2024 | 2025 Children 2024
Region Adult difference, pp

% | % %
Qassim 66.85(54.80 -12.05 16.32
Eastern Region  [60.97[49.68 -11.29 14.71
Aseer 56.95(48.41 -8.54 19.57
Tabuk 70.53164.12 -6.41 26.30
Hail 56.94(60.51 +3.57 16.99
Northern Borders|64.63|62.27 -2.36 21.98
Jazan 66.16(57.81 -8.35 23.96
Najran 44.49158.92 +14.43 29.52
Al-Baha 55.09(45.94 -9.15 30.37
Al-Jouf 61.68(52.91 -8.77 18.73
Total 58.52{59.05 +0.53 18.67

Figure 1 shows regional physical activity estimates and national estimates by sex. The difference between men and women was
17.70 percentage points in 2024 and 23.39 in 2025. This gap widened by 5.69 percentage points. Among children, the difference
between boys and girls narrowed from 9.20 to 8.89 percentage points. Both panels cover all residents. The thresholds were at
least 60 minutes per day for children and at least 150 minutes per week for adults.

A Adult regional differences B National estimates by sex
Najran A +14.43 IChildren 5-17 years

Makkah - Male - PY 23.20 - 23.26
Riyadh

Hail Female - * 14.00 - 14.37
Northern Borders A

Tabuk - Total ® 18.70 - 18.95
Madinah

® 2024 ¢ 2025
Jazan 1
\iAdults =18 years

Aseer

Al-Jouf A Male [ ] 64.00 - 66.45
Al-Baha -

Eastern Region Female - L L 46.30 > 43.06
Qassim -

E 58.50 -+ 59.05

Total | Total *
-15 -10 -5 0 5 10 15 0 20 40 60 80 100
2025 - 2024 (percentage points) Meeting activity threshold (%)

Figure 1. Physical activity estimates by administrative region and sex among children and adults, 2024 and 2025.

Among Saudi nationals in 2024, intake of at least five daily fruit and vegetable servings was similar among men (9.61%) and
women (9.10%) (Figure 2). Among children, overweight prevalence was 6.05 percentage points higher in boys than girls. Obesity
prevalence was 1.72 percentage points higher in boys. Adult obesity estimates were similar for men and women. Among Saudi
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adults, 61.90% of men and 44.60% of women met the physical activity threshold, a difference of 17.30 percentage points.
Among Saudi children, the proportions were 23.10% for boys and 13.70% for gitls, a difference of 9.40 percentage points.

® Male & Female Male Female |;';p|\;|
Fruit and vegetables =5 servings/day - ages =15 - ® 9.61 9.10 -0.51
Underweight - children 2-14 { & 2.60 2,65 +0.05
Normal weight : children 2-14 1 [ & 45.73 53.47 +7.74
Overweight - children 2-14 1 <& ® 36.15 30.10 -6.05
Obesity - children 2-14 1 L 2 ] 15.51 13.79 -1.72
Underweight - ages =15 @ 1.04 0.77 -0.27
Normal weight - ages =15 1 < 32.53 33.42 +0.89
Overweight - ages =15 L 42.53 41.99 -0.54
Obesity * ages =15 * 23.90 23.82 -0.08
Physical activity - children 5-17 4 * o 23.10 13.70 -9.40
Physical activity - adults =18 - L [ ] 61.90 44.60 -17.30

0 1l0 2I0 3l0 4;3 SI[} GIO 76

Published estimate (%)

Figure 2. Sex differences in fruit and vegetable intake, weight status and physical activity among Saudi nationals, 2024.

In 2024, Hail had the highest proportion of Saudi nationals reporting at least five daily fruit and vegetable servings (15.69%)
(Figure 3). Childhood obesity prevalence was highest in the Northern Borders (17.52%). Adult obesity prevalence was highest
in Aseer (27.88%).

A Fruit and vegetables B Obesity C Obesity
=5 servings/day - ages =15 Children 2-14 years Ages =15 years
Riyadh L e10.32 1 015.45 ] €26.02
Makkah 08%.33 4 ®17.00 b 920.93
Madinah{  ©2.89 1 e12.11 1 20,58
Qassim-{ ®©2.03 ; . ®13.80 E 927.68
Eastern Region 3 ®13.50 : ®13.62 1 926.62
Aseer ‘ ©12.08 - ©13.97 B 927.88
Tabuk 1 0815.64 - 013.43 b 922.12
Hail A ; 915.69 4 ®12,89 B 924.43
Northern Borders ; ell.64 E ®17.52 B 922.45
Jazan .6.951 4 ®11.88 B 919.39
Najran+{ ®1.92 ; E 913.48 E 914.08
Al-Baha 051313 - #13.09 B 921.58
Al-Jouf ‘ 012.76 4 ®16.12 B 922.04
Total ;&35 1 PL14.66 b $23.86
0 5 10 1I5 20 0 5 10 1I5 20 0 10 20 30
Estimate (%) Estimate (%) Estimate (%)

Figure 3. Regional patterns in fruit and vegetable intake and obesity among Saudi nationals, 2024.

Natural Resources for Human Health (NRFHH) 341

https://nrfhh.com



Natural Resources for
Human Health
elSSN: 2583-1194

Sedentary time

Average daily sitting time among all residents aged 18 years and older was 5.90 hours in 2024 and 5.15 hours in 2025 (Table 8).
The averages for men were 5.70 and 5.07 hours, respectively. For women, they were 6.20 and 5.32 hours [12,13]. Among
children aged 5-17 years, 35.30% were reported to sit for more than three hours per day in 2024. In 2025, 13.24% were in the
category of three to less than four hours and 5.68% in the category of four hours or more. Together, these categories accounted
for 18.92% reporting at least three hours per day in 2025.

Table 8. Sedentary time among all residents in 2024 and 2025

Measure or category 2024 2025 Unit

Adults 218 years (hours/day)

Male 5.70 5.07 Hours/day
Female 6.20 5.32 Hours/day
Total adults 5.90 5.15 Hours/day

Children 5-17 years (%)

Less than one hour 14.90 20.14 %
One to two hours 23.60 34.55 %
Two to three hours 22.90 23.71 %
More than three hours (2024 category) 35.30 Not reported Yo
Three to less than four hours (2025 category) | Not reported 13.24 %
Four hours or more (2025 category) Not reported 5.68 %
Unknown 3.30 2.67 %
Total 100 100 %

DISCUSSION

This study identified differences in diet, weight status and activity by age, sex and region in Saudi Arabia. In 2024, more than
nine in ten Saudi nationals aged 15 years and older reported fewer than five daily fruit and vegetable servings, and neatly two
in three had overweight or obesity. Low activity was particularly common among children, women and girls. Nutrition and

activity programs should be planned together and adapted to the needs of these groups.

Only 9.35% of Saudi nationals aged 15 years and older reported at least five daily fruit and vegetable servings in 2024 (Tables
1 and 2). National estimates were similar for men and women. Regional estimates ranged from 1.92% in Najran to 15.69% in
Hail. Among people aged 15-54 years, intake at this level was lowest at ages 15-19 and highest at ages 50-54. Across all age
groups, it was lowest among those over 80 years. Earlier findings from the 2013 Saudi Health Interview Sutrvey also showed
low intake. Only 5.2% met the fruit recommendation and 7.5% met the vegetable recommendation [16]. A later analysis of the
same survey identified low fruit and vegetable consumption as a common risk factor [17]. Alsubaie reported limited daily fruit
and vegetable intake among primary school boys in Saudi Arabia [18]. The same survey found that about one-third of boys did
not consume milk or dairy products daily. None of the surveyed schools provided or sold fruit or vegetables [18]. A separate
study found that sweet food consumption was associated with intake of carbonated beverages, energy drinks and high-fat foods
[19]. These findings support school nutrition programs that address food and drink choices together. Practical lessons can help
children choose healthier snacks and drinks, while school food standards can make these choices easier.

Low fruit and vegetable intake and excess weight support the need for a broader dietary assessment. This assessment should
cover food variety, portion sizes, sugary drinks and foods high in fat or sugar. Recent Saudi research also supports combining
intake measures with other indicators of nutritional risk [9]. A study in female high schools in Riyadh identified barriers related
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to staff training, time, facilities and student motivation [20]. Students and staff also described difficulties with healthy food
choices and opportunities for activity. These findings support reviewing canteen options, food prices, equipment and suitable

spaces for exercise. Health education should be supported by healthier food options and opportunities for activity at school.

Food prices can also influence dietary choices. A 2024 systematic review found that reducing prices by 20% increased fruit and
vegetable purchases by about 17% [21]. A 2025 Community Guide review found improved intake and food security following
fruit and vegetable incentives for lower-income US households [22]. Similar programs could be tested in Saudi Arabia, with
purchases and intake monitored separately. Policymakers should consider targeted subsidies for healthy foods, beginning with
fruit and vegetables. Options include vouchers for households with limited resources, discounts at participating retailers and
subsidized healthy school meals. WHO guidance supports subsidies that lower the retail prices of foods contributing to a
healthy diet [23]. Healthy food subsidies can complement measures to reduce sugary drink purchases. A Saudi evaluation linked
the carbonated drink excise tax to higher prices and lower sales relative to comparison countries [24]. A wider systematic review
found similar associations for sugar-sweetened beverage taxes [25]. Schools can support these policies by providing drinking
water and applying nutrition standards to food and drink sales. Restrictions on marketing unhealthy foods to children could
support these measures, as recommended by WHO [26].

In 2024, 42.26% of Saudi adults were classified as overweight and 23.86% as having obesity, compared with 32.98% at normal
weight (Table 3). The 2023 estimates were 34.68% for overweight and 24.29% for obesity. These estimates support weight
management and nutrition services. Among children in 2024, overweight was more common than obesity, and both estimates
were higher among boys than girls. International evidence supports monitoring underweight as well as excess weight throughout
life [6]. A Saudi study found different childhood obesity estimates when WHO, International Obesity Task Force and Saudi
growth references were applied to the same children [27]. Consistent growth references are therefore important for monitoring
child weight status and planning services. In 2024, adult prevalence rose across age groups from 11.94% at ages 15-19 years to
37.96% at ages 50-54 years. National estimates were similar for men (23.90%) and women (23.82%). Prevalence was higher
among women at ages 50-54 years and in several regions. The peak occurred at ages 65-69 years among women and 70-74 years
among men. These findings support including older adults in nutrition and weight management services. Across regions, adult
prevalence ranged from 14.08% in Najran to 27.88% in Aseer (Tables 4 and 5). Eatlier Saudi studies also reported a substantial
obesity burden. The 2013 Saudi Health Interview Survey found obesity in 28.7% of adults, including 33.5% of women and
24.1% of men [28]. Sharik surveillance reported estimates of 21.4-22.2% during 2020-2023 [29]. Childhood obesity in 2024 was
higher among boys and was highest in the Northern Borders (Tables 3-5). Prevalence was also higher at ages 5-9 than at ages
10-14 years. A large study of children attending National Guard health facilities found higher prevalence among boys and the
highest estimate among young children [30]. These findings support early prevention and programs adapted to local needs.
National physical activity estimates differed little between 2024 and 2025, while differences by sex and region were larger (Table
6 and Figure 1). Among all residents, 58.50% of adults met the activity threshold in 2024 and 59.05% in 2025. The estimate
rose among men and fell among women. The difference between them widened from 17.70 to 23.39 percentage points. The
largest increase by age occurred at ages 18-29 years. Fewer than one in five children and adolescents met the activity threshold
in either year, with lower proportions among girls. A global pooled analysis of school-going adolescents aged 11-17 years also
found lower activity among girls [31]. In Saudi Arabia, Alsubaie and Omer reported low physical activity among male secondary-
school students [32]. Students described limited community sports facilities, few suitable public clubs and a lack of peer support
as barriers. Limited time, dislike of exercise and concerns about body image were also reported [32]. These findings support
combining activity education with accessible facilities and peer participation. For adults, the global age-standardized estimate
of insufficient activity was 31.3% in 2022 [8]. A Gulf Cooperation Council (GCC) review found that women reported lack of
social support and skills more often than men [33]. Local programs should assess these barriers and offer activities suited to
participants’ abilities and preferences. Alsubaie found that activity was associated with better self-rated health and life
satisfaction among male adolescents in Riyadh [34]. Among Saudi adults, Albujulaya and Stevinson found more reported
barriers among younger adults, with few differences between men and women [35]. These findings support involving
participants in designing activities. Enjoyment, confidence and social support should be considered alongside physical health

goals.

Schools can support healthy eating, physical activity and the prevention of excess weight among children and adolescents.
WHO and UNESCO standards link school policy, learning, the school environment, health services and family participation
[36]. In Saudi schools, this approach could include affordable healthy meals, food preparation skills and regular physical
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education. Protected activity time, trained staff and shaded or indoor spaces could address barriers identified in Riyadh schools
[20]. School health teams can coordinate these measures with teachers, families and local health services. Alsubaie identified
gaps in nutrition education in primary schools in Saudi Arabia [37]. The surveyed schools had no structured nutrition education
program or designated nutrition coordinator. Most children wanted nutrition education, yet only about half reported being
taught about healthy eating. Reported teaching was not significantly associated with dietary behavior or BMI. These findings
support structured nutrition education with practical food skills [37]. A Cochrane review found little or no average increase in
daily moderate-to-vigorous activity from school programs, although fitness may improve [38]. A Saudi trial of a smartphone
app found no significant improvement in adolescent fruit and vegetable intake [39]. Sitting time deserves attention even among
people who meet an activity threshold. WHO guidance addresses both regular physical activity and limiting sedentary time [7].
Schools and workplaces can include movement breaks in daily routines. Community programs can encourage activities that
reduce prolonged sitting. Community programs should offer affordable activities that women, girls and older adults can access
and enjoy. A GCC review found evidence that walking and step-counting programs can improve activity in the short term [40].
Prospective evidence also links small increases in activity among inactive adults with lower disease and mortality risks [41]. A
review of randomized trials found modest gains in self-reported activity after interventions delivered or prompted by health
professionals [42]. Results based on device measurements showed no clear effect. A systematic review found that balance and
functional exercise reduced falls [43]. Health, education and municipal authorities should plan these actions together. School
health services can monitor access to healthy meals and regular activity. Evaluation should track continued participation, food
affordability and changes in diet and activity. Reporting results by age, sex, income and region can show whether services reach
the groups with the greatest need. The dietary indicator measures fruit and vegetable intake but does not capture overall dietary
quality. It excludes other dietary behaviors, such as consuming sugary drinks, highly processed foods, or foods high in salt or
saturated fat. Participants may have had difficulty recalling their usual habits or may have reported healthier behaviors than they
practiced.

CONCLUSION:

Low fruit and vegetable intake, excess weight and low physical activity were common in the national estimates examined. The
age, sex and regional patterns can guide health promotion, with particular attention to children, women, girls and older adults.
Health, education and municipal services should coordinate nutrition and activity programs. Priorities may include testing
targeted fruit and vegetable subsidies, improving school meals and protecting time for physical education. Affordable
community activities and accessible indoor or shaded spaces may support participation. Evaluation should track food

affordability, participation and changes in diet and physical activity across population groups.
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