
Page 1/27

Prevalence of Overweight and Obesity, and
Associations with Socio-Demographic Factors in
Kuwait
Victor M Oguoma  (  victor.oguoma@canberra.edu.au )

University of Canberra https://orcid.org/0000-0001-9505-7197
Neil Coffee 

University of Canberra
Saad Alsharrah 

Dasman Diabetes Institute
Mohamed Abu-Farha 

Dasman Diabetes Institute
Faisal H Al-Refaei 

Dasman Diabetes Institute
Fahd Al-Mulla 

Dasman Diabetes Institute
Mark Daniel 

University of Canberra

Research article

Keywords: World Health Organisation (WHO), Kuwait

Posted Date: July 9th, 2020

DOI: https://doi.org/10.21203/rs.3.rs-39485/v1

License:   This work is licensed under a Creative Commons Attribution 4.0 International License.  
Read Full License

Version of Record: A version of this preprint was published at BMC Public Health on April 7th, 2021. See
the published version at https://doi.org/10.1186/s12889-021-10692-1.

https://doi.org/10.21203/rs.3.rs-39485/v1
mailto:victor.oguoma@canberra.edu.au
https://orcid.org/0000-0001-9505-7197
https://doi.org/10.21203/rs.3.rs-39485/v1
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1186/s12889-021-10692-1


Page 2/27

Abstract
Background:

Kuwait is amongst countries in the Gulf region with high income economy. According to the World Health
Organisation (WHO), one in �ve adults in the Gulf region is obese. The aim of this study was to estimate
the prevalence of both overweight and obesity, and their relationships with socio-demographic factors, in
Kuwait.

Methods:

A population-based survey of diabetes and obesity in Kuwait – part of the Kuwait Diabetes Epidemiology
Program – was conducted between 2011-2013, targeting adults aged 18-82 years using the WHO
STEPwise approach to non-communicable disease surveillance. Body mass index (BMI) was calculated to
classify overweight and obesity, and waist circumference (WC) used to expressed central obesity.
Multivariable logistic regression was used to estimate relationships between socio-demographic factors,
overweight (25.0-29.9 kg/m2), obesity (≥30.0 kg/m2) or central obesity (WC≥80cm women; WC≥94cm
men).

Results:

Records for gender (57% Men), age, BMI, governorate and nationality existed for 4963 individuals. Mean
age and BMI were 43 years and 30kg/m2, respectively. Non-Kuwaiti nationals were more prevalent than
Kuwaitis (87% vs 13%). Prevalence rates for overweight, obesity and central obesity were 38% (95%CI: 37-
40%), 42% (95%CI: 41-44%) and 75% (95%CI: 73-76%), respectively.  The youngest age group (18-29 years)
had rates of 33% (95%CI: 28-39%), 25% (95%CI: 20-30%) and 49% (95%CI:43-55%) for overweight, obesity
and central obesity, respectively. In covariate-adjusted analyses, the odds of being overweight was 23%
greater for men than for women. Conversely, women had a 29% (95%CI: 4-60%) and 6-fold (95%CI: 5-9-
fold) greater odds of obesity/central obesity, respectively, than men. Greater educational attainment,
physical activity, and non-Kuwaiti status were associated with lower odds of obesity/central obesity.
History of smoking, elevated blood pressure, higher income, being married, greater age and female sex
related to greater odds of obesity/central obesity.

Conclusion:

Overweight was greater in men, obesity greater in women. Overweight and obesity prevalence were high in
young adults ages 18-29 years, a signi�cant public health concern. Efforts to integrate mandatory physical
education to the school curriculum and promoting the creation of recreation spaces/parks to promote
physical activities, will play a vital role in the early prevention of overweight/obesity in Kuwait.

Introduction
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Overweight and obesity (OW/OB) represent excess accumulations of adipose tissue associated with
impaired physical as well as psychosocial health and well-being [1, 2]. Across different countries of the
world, overweight and obesity are recognised as important public health problems. Decades of evidence
show that obese individuals have higher risk of all-cause mortality; a constellation of serious health
conditions and diseases such as type 2 diabetes, hypertension, dyslipidaemia, coronary heart disease,
stroke, obstructive sleep apnoea, cancers and breathing complications, and di�culty with physical
functioning and low quality of life [3–7]. More than 1.9 billion and 650 million adults worldwide aged
18 years and older are overweight and obese, respectively, and the number of deaths attributed to
overweight and obesity is greater than that linked to underweight [1].

Kuwait is amongst countries in the Gulf Cooperation Council (GCC) with high income economy. According
to the World Health Organisation (WHO), one in �ve adults in the GCC region is obese. The Global Health
Observatory (GHO) data has documented that the prevalence rates of overweight and obesity in Kuwait
have increased from 51.4% and 18.6% in 1975 to 73.4% and 37.9% in 2016, respectively [8]. A recent cross-
sectional study [9] of Kuwait reported for men and women respectively a median body mass index (BMI)
of 28 kg/m2 and 29 kg/m2, and obesity rates of 36.5% and 44.0%.

A review of the noncommunicable disease pro�le of Kuwait shows that no operational policy, strategy, or
action plan to reduce OW/OB and physical inactivity exits at this time [10, 11]. Further, given few studies
addressing OW/OB in Kuwait, heterogeneity in how OW/OB have been reported for Kuwait, and an
acknowledged international need for ethnic criteria for expressing excess adiposity for unique populations,
there is a need to evaluate optimal anthropometric indices for tracking OW/OB in Kuwait [12].

The WHO de�nes overweight and obesity as body mass index (BMI) of 25-29.9 kg/m2 and ≥ 30 kg/m2,
respectively. Promoting a different measure, the International Diabetes Federation (IDF) emphasises
excess central (or truncal) obesity using waist circumference (WC) for which the IDF suggests the criterion
value, for the Middle East and Mediterranean region, be based on the European threshold, at least until
speci�c data are available for this region [13]. This study sought to contribute data on obesity in the GCC
region using different anthropometric indices. It evaluated, using WHO and IDF criteria, the prevalence in
Kuwait of overweight and obesity and the relationships of these indices with socio-demographic factors.

Methods

Study Design and participants
A population-based survey of diabetes and obesity in Kuwait – part of the Kuwait Diabetes Epidemiology
Program – was conducted between 2011 to 2013, targeting adults aged 18–82 years. A strati�ed random
sampling technique to estimate diabetes prevalence was used to select participants from the
computerised register of the Public Authority of Civil Information (PACI). The strati�cation was by
nationality (Kuwaiti and non-Kuwaiti) and the six governorates (Ahmadi, Capital, Farwaniya, Hawally,
Jahra, and Mubarak Al Kabeer). Within each stratum, a random sample of participants was selected to be
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proportional to the total numbers of populations in each governorate. Stratum-speci�c sampling assumed
a diabetes prevalence of 20% with a 5% margin of error, this estimate based on [14]. Accounting for an
anticipated 40% nonresponse rate, the total adjusted sample size sought was 4917.

Demographics and questionnaire-based variables
The WHO STEPS questionnaire for non-communicable diseases surveillance was used to collect
information on socio-demographic factors, behavioural characteristics (tobacco and alcohol use, diet, level
of physical activity, and history of diseases), anthropometric measurements and biochemical parameters
for participants [15]. Self-reported socio-demographic and individual characteristics, including gender, age,
nationality, ethnicity, average income earnings reported in Kuwaiti Dinah, highest level of education
completed, employment status, marital status, smoking history and physical activity status, were recorded
during a face-to-face interview at the Dasman Diabetes Institute. Physical activity questions were derived
from the Global Physical Activity Questionnaire [16]. These asked whether participants’ work involves
moderate-intensity activity and vigorous-intensity activity with small increases in breathing or heart rate
such as brisk walking (or carrying light loads) for at least 10 minutes continuously.

Anthropometric and physical measurements
Height and weight measured using a human digital column weighing scale with a mounted stadiometer
(SECA, Germany), were used to de�ne the BMI [17]. BMI was categorised as underweight (< 18.5 kg/m2),
normal weight (18.5–24.9 kg/m2), overweight (25.0-29.9 kg/m2) and obese (> 30 kg/m2). The obese
category was further subdivided into three classes: Obese class I (35.0-39.9 kg/m2), Obese class II (35.0-
39.9 kg/m2) and Obese class III (≥ 40.0 kg/m2) [18].

Central obesity was assessed using waist circumference (WC). WC was measured using a constant
tension tape, with arms relaxed at the sides, the highest point of the iliac crest and the mid-axillary line.
The WC threshold for Europid ethnicity recommended for individuals from the Middle East and
Mediterranean region by the Joint Scienti�c Statement on Harmonising the Metabolic Syndrome [19] was
used. In men, WC ≥ 94 cm was classi�ed as obesity, in women WC ≥ 80 cm. Additional anthropometric
indices, waist-to-hip ratio and wait-to-height ratio, were calculated.

Blood pressure was measured using an Omron HEM-907XL digital sphygmomanometer (Omron
Healthcare, Inc., Vernon Hills, IL, USA). Average of three readings of systolic and diastolic blood pressure
was used to de�ne an individual’s systolic and diastolic blood pressure readings. Elevated blood pressure
was de�ned for both the American College of Cardiology/American Heart Association Hypertension
(ACC/AHA) guideline (early high blood pressure = 130/80 mmHg][20]) and the World Health Organisation
(WHO) cut point (140/90mmHg] [12]).

Ethical clearance
This study was conducted by the Dasman Diabetes Institute and approved by an internal institutional
review committee (RA2011-003). This review was consistent with the Declaration of Helsinki. All
participants signed, in writing, the consent form prior to their enrolment in the study.
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Statistical analysis
Sampling weight was calculated by dividing the stratum-speci�c total sample population in the year 2011
by the estimated sample population. Statistical analysis was conducted in Stata 16.1 (StataCorp, College
Station, TX, USA) using the survey estimation command. Descriptive statistics were calculated, strati�ed
by age group and gender. Normally distributed continuous variables are presented as mean and standard
deviation or standard error, while categorical variables are presented as counts and percentages. Chi-
square test, Student’s t-test and ANOVA were used to assess associations between gender and age group.

The Taylor-linearized variance estimation and Clopper-Pearson exact 95% con�dence interval (CI) were
used to derive prevalence estimates for overweight, obesity and central obesity. Straightforward categories
of overweight (25-29.9 kg/m2) or obese (≥ 30 kg/m2) were created. Logistic regression was used to
assess predictors of overweight, obesity and central obesity. Univariate logistic regression was conducted
to identify socio-demographic factors and behaviours associated with overweight or obesity. Factors
having a statistical signi�cance of p < 0.20 (except history of past smoking, which was forced into the
equation) were used in �tting a multivariable logistic regression solution using overweight, obesity, or
central obesity as separate outcomes. No multiple imputation of missing data was performed; only the
observed data were analysed. Statistical signi�cance was set at p < 0.05. A choropleth map of the
prevalence of overweight, obesity/central obesity was created using QGIS version 3.12.1.

Results
Baseline characteristics of study population

Table 1 shows the overall study characteristics and strati�ed by gender. The survey included 4963
individuals with valid records, 57% men and 43% women. The mean age of participants was 43 years. The
population was predominantly middle-aged individuals with the highest proportion (37%) aged 40–
49 years. The youngest (19–29 years) and older categories (> 60 years) each constituted 8% of the study
population. Given the survey had recorded Kuwaiti (12%) separately from Bedoun for which the latter was
extremely infrequent (0.2%), Bedoun were grouped together with Kuwaiti for contrasts against non-
Kuwaitis. There were more non-Kuwaiti than Kuwaiti (87% vs 13%) in the study population. Forty-seven
percent of the population had completed a bachelor’s degree, 48% women. The average weight and waist
circumference were 82 kg and 97 cm, respectively, higher in men compared to women.
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Table 1
Study characteristics by gender

Characteristics Weighted Unweighted

Male (N 
= 5,193)

Female (N 
= 3,956)

Total (N 
= 9,149)

Male (N 
= 2,782)

Female (N 
= 2,181)

Total (N 
= 4,963)

  n (%) n (%)   n (%) n (%) n (%)

Age (years) mean (SD) 43.5
(0.2)

42.7 (0.2) 43.2
(0.2)

44.6
(10.4)

43.3 (10.4) 44.0
(10.4)

Age group            

18–29 427 (8.2) 351 (8.9) 777 (8.5) 196 (7.0) 185 (8.5) 381 (7.7)

30–39 1447
(27.9)

1156
(29.2)

2602
(28.4)

693
(24.9)

624 (28.6) 1,317
(26.5)

40–49 1878
(36.2)

1542
(39.0)

3420
(37.4)

1,021
(36.7)

808 (37.0) 1,829
(36.9)

50–59 1093
(21.0)

645 (16.3) 1739
(19.0)

650
(23.4)

392 (18.0) 1,042
(21.0)

≥ 60 348 (6.7) 263 (6.6) 611 (6.7) 222 (8.0) 172 (7.9) 394 (7.9)

Nationality            

Kuwaiti and Bedoun 595
(11.5)

545 (13.8) 1141
(12.5)

899
(32.3)

852 (39.1) 1,751
(35.3)

non-Kuwaiti, specify 4597
(88.5)

3411
(86.2)

8008
(87.4)

1,883
(67.7)

1,329
(60.9)

3,212
(64.7)

Ethnicity            

Arab 2849
(55.1)

2360
(59.8)

5209
(57.2)

1,773
(64.0)

1,522
(69.9)

3,295
(66.6)

Iranian 193 (3.7) 139 (3.5) 332 (3.6) 100 (3.6) 68 (3.1) 168 (3.4)

South Asian 1789
(34.6)

805 (20.4) 2593
(28.5)

744
(26.8)

303 (13.9) 1,047
(21.2)

Southeast Asia 307 (5.9) 611 (15.5) 918
(10.1)

139 (5.0) 268 (12.3) 407 (8.2)

Other 33 (0.6) 29 (0.7) 61 (0.7) 15 (0.5) 15 (0.7) 30 (0.6)

Average Income        

≤ 500 1936
(44.4)

1315
(44.5)

3251
(44.4)

831
(35.4)

528 (31.7) 1,359
(33.9)

ACC/AHA = American College of Cardiology/American Heart Association Hypertension, WHO = World
Health Organisation.
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Characteristics Weighted Unweighted

Male (N 
= 5,193)

Female (N 
= 3,956)

Total (N 
= 9,149)

Male (N 
= 2,782)

Female (N 
= 2,181)

Total (N 
= 4,963)

> 500–1500 1733
(39.7)

1108
(37.6)

2842
(38.9)

796
(33.9)

539 (32.4) 1,335
(33.3)

> 1500 693
(15.9)

528 (17.9) 1221
(16.7)

720
(30.7)

599 (36.0) 1,319
(32.9)

Education            

Illiterate 40 (0.8) 57 (1.4) 96 (1.05) 18 (0.6) 49 (2.2) 67 (1.4)

Read and write 892
(17.2)

683 (17.3) 1575
(17.3)

479
(17.3)

369 (16.9) 848
(17.1)

Secondary School 1463
(28.3)

1072
(27.2)

2536
(27.8)

727
(26.2)

495 (22.7) 1,222
(24.7)

Bachelor’s degree 2337
(45.2)

1907
(48.3)

4244
(46.5)

1,308
(47.2)

1,161
(53.3)

2,469
(49.9)

Postgraduate degree 442 (8.6) 230 (5.8) 673 (7.4) 242 (8.7) 104 (4.8) 346 (7.0)

Employment status            

Employed 4872
(94.7)

2218
(56.2)

7090
(78.0)

2,443
(88.5)

1,227
(56.4)

3,670
(74.3)

Student, not employed 33 (0.6) 30 (0.8) 63 (0.69) 17 (0.6) 24 (1.1) 41 (0.8)

Housewife, not
employed

0 1437
(36.4)

1437
(15.8)

0 (0.0) 640 (29.4) 640
(13.0)

Retired 216 (4.2) 162 (4.1) 378 (4.2) 283
(10.2)

211 (9.7) 494
(10.0)

Unemployed 26 (0.5) 99 (2.5) 126 (1.4) 19 (0.7) 74 (3.4) 93 (1.9)

Marital status            

Never married 461 (8.9) 349 (8.8) 810 (8.9) 212 (7.6) 186 (8.5) 398 (8.0)

currently married 4662
(89.8)

3324
(84.1)

7986
(87.3)

2,524
(90.7)

1,811
(83.1)

4,335
(87.4)

Divorced 58 (1.1) 157 (4.0) 215 (2.4) 36 (1.3) 104 (4.8) 140 (2.8)

Widowed 12 (0.2) 123 (3.1) 135 (1.5) 10 (0.4) 79 (3.6) 89 (1.8)

Current smoker 1764
(34.1)

555 (14.1) 2320
(25.4)

940
(33.9)

230 (10.6) 1,170
(23.6)

ACC/AHA = American College of Cardiology/American Heart Association Hypertension, WHO = World
Health Organisation.
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Characteristics Weighted Unweighted

Male (N 
= 5,193)

Female (N 
= 3,956)

Total (N 
= 9,149)

Male (N 
= 2,782)

Female (N 
= 2,181)

Total (N 
= 4,963)

Past smoker 988
(28.7)

129 (3.9) 1118
(16.5)

531
(28.4)

57 (3.0) 588
(15.5)

Vigorous-intensity
physical activity

138 (2.7) 77 (1.9) 215 (2.4) 61 (2.2) 34 (1.6) 95 (1.9)

Moderate-intensity
physical activity

571
(11.1)

413 (10.5) 984
(10.8)

236 (8.5) 166 (7.6) 402 (8.1)

Elevated blood
pressure (ACC/AHA)

2336
(45.2)

1024
(26.0)

3360
(36.9)

1,161
(41.9)

518 (23.8) 1,679
(33.9)

Elevated blood
pressure (WHO)

859
(16.6)

395 (10.0) 1254
(13.8)

399
(14.4)

187 (8.6) 586
(11.8)

Height (m); mean (SD) 1.7 (0.0) 1.6 (0.0) 1.7 (0.0) 1.7 (0.1) 1.6 (0.1) 1.7 (0.1)

Weight (kg); mean
(SD)

85.9
(0.4)

76.2 (0.4) 81.7
(0.3)

86.6
(17.6)

76.9 (17.1) 82.3
(18.0)

Waist Circumference
(cm); mean (SD)

98.8
(0.3)

94.6 (0.4) 97.0
(0.2)

99.5
(13.2)

95.4 (13.5) 97.7
(13.5)

Hip Circumference
(cm); mean (SD)

105.1
(0.2)

107.8
(0.3)

106.3
(0.2)

105.5
(10.8)

108.6
(12.8)

106.9
(11.8)

Waist to height ratio;
mean (SD)

0.6 (0.0) 0.6 (0.0) 0.6 (0.0) 0.6 (0.1) 0.6 (0.1) 0.6 (0.1)

ACC/AHA = American College of Cardiology/American Heart Association Hypertension, WHO = World
Health Organisation.

Table S1 shows a higher proportion 65% of participants aged 18–29 years old earned less than �ve
hundred Kuwaiti Dinah compared to older adults in other age groupings. Across age groups, university
education outweighed other levels of education.

Table 2. Shows that the proportion of non-Kuwaiti within income ≤ KD1500 was higher compared to
Kuwaiti, while Kuwaiti were most represented (77%) in the high-income group (> KD1500). Across
nationalities, most participants had a bachelor’s degree. More Kuwaiti than non-Kuwaiti had completed a
university education (61% versus 44%, respectively).
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Table 2
Study characteristics strati�ed by nationality

Characteristics Weighted n (%) Unweighted n (%)

Kuwaiti and
Bedoun

non-
Kuwaiti

Kuwaiti and
Bedoun

non-
Kuwaiti

  N = 1,141 N = 8,008 N = 1,751 N = 3,212

Average Income (KD)        

≤ 500 9 (0.97) 3242
(51.02)

20 (1.4) 1,339
(52.8)

> 500–1500 208 (21.67) 2634
(41.45)

328 (22.2) 1,007
(39.7)

> 1500 743 (77.35) 478 (7.53) 1,127 (76.4) 192 (7.6)

Education        

Illiterate 21 (1.83) 75 (0.94) 35 (2.0) 32 (1.0)

Read and write 169 (14.85) 1406
(17.61)

261 (14.9) 587 (18.3)

Secondary School 175 (15.34) 2361
(29.57)

275 (15.7) 947 (29.6)

Bachelor’s degree 698 (61.16) 3546
(44.42)

1,065 (60.8) 1,404
(43.9)

Postgraduate degree 78 (6.82) 595 (7.45) 115 (6.6) 231 (7.2)

Employment status        

Employed 680 (59.66) 6410
(80.59)

1,077 (61.5) 2,593
(81.3)

Student, not employed 14 (1.20) 49 (0.62) 20 (1.1) 21 (0.7)

Housewife, not employed 73 (6.39) 1364
(17.15)

120 (6.9) 520 (16.3)

Retired 333 (29.19) 45 (0.57) 475 (27.1) 19 (0.6)

Unemployed 41 (3.55) 85 (1.07) 58 (3.3) 35 (1.1)

Marital status        

Never married 35 (3.03) 775 (9.68) 65 (3.7) 333 (10.4)

currently married 1024 (89.76) 6962
(86.97)

1,562 (89.2) 2,773
(86.4)

ACC/AHA = American College of Cardiology/American Heart Association Hypertension, WHO = World
Health Organisation.
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Characteristics Weighted n (%) Unweighted n (%)

Kuwaiti and
Bedoun

non-
Kuwaiti

Kuwaiti and
Bedoun

non-
Kuwaiti

Divorced 50 (4.36) 165 (2.07) 76 (4.3) 64 (2.0)

Widowed 33 (2.85) 102 (1.28) 48 (2.7) 41 (1.3)

Current smoker 233 (20.42) 2087
(26.15)

348 (19.9) 822 (25.7)

Past smoker 121 (13.03) 997
(17.03)

185 (12.9) 403 (17.0)

Vigorous-intensity physical
activity

4 (0.33) 211 (2.64) 5 (0.3) 90 (2.8)

Moderate-intensity physical
activity

7 (0.58) 978
(12.27)

12 (0.7) 390 (12.2)

Elevated blood pressure
(ACC/AHA)

303 (26.57) 3057
(38.34)

447 (25.5) 1,232
(38.5)

Elevated blood pressure (WHO) 78 (6.80) 1177
(14.75)

114 (6.5) 472 (14.8)

Height (m); mean (SD) 1.65 (0.00) 1.65 (0.00) 1.7 (0.1) 1.7 (0.1)

Weight (kg); mean (SD) 85.51 (0.43) 81.18
(0.34)

85.1 (17.4) 80.8
(18.1)

Waist Circumference (cm);
mean (SD)

100.54 (0.33) 96.47
(0.25)

100.3 (13.0) 96.3
(13.6)

Hip Circumference (cm); mean
(SD)

109.66 (0.30) 105.83
(0.21)

109.5 (11.9) 105.5
(11.5)

Waist to height ratio 0.61 (0.00) 0.58 (0.00) 0.6 (0.1) 0.6 (0.1)

ACC/AHA = American College of Cardiology/American Heart Association Hypertension, WHO = World
Health Organisation.

Prevalence of overweight, obesity and central obesity

Figure 1. Weighted prevalence rates of overweight and obesity were, overall, 38.3% (95%CI: 36.7–39.8%)
and 42.4% (95%CI: 40.8–44.0%), respectively. Obesity rates for obesity classes I, II and III were 25.3%
(95%CI: 23.9–26.7%), 11.2% (95%CI: 10.2–12.2%), and 5.9% (95%CI: 5.2–6.7%), respectively. The
prevalence of central obesity was 74.5% (95%CI: 73.0 -75.9%). Men were more overweight 42.4% (95%CI:
40.3–44.6%) than women 32.8% (95%CI: 30.5–35.2%). Obesity and central obesity were greater in women
(47.2% and 88.6%) relative to men (38.8% and 63.9%), respectively. Across age groups, overweight rose
from 19-29years, plateaued between ages 30 to 59 and then declined at age > 60 years (Fig. 2). Obesity
and central obesity both rose with increasing age.
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Figure 3 shows the choropleth map of the prevalence of overweight, obesity and central obesity according
to governorate. Ahmadi 47.0 (95%CI: 41.7–52.3) had the highest prevalence of overweight, while Mubarak
Al Kabeer and Jahra had the highest prevalence of obesity and central obesity.

Association of overweight, obesity and central obesity with socio-demographic factors

Table 3 provides univariate and multivariable analysis results for overweight. In adjusted analysis, females
had lower odds of overweight [AOR = 0.77 (95%CI: 0.65–0.92); p = 0.003] compared to men. In univariate
analysis, non-Kuwaiti’s had 16% greater odds of overweight compared to Kuwaitis, but this difference was
attenuated after accounting for sociodemographic factors. Individuals with average income > 1500 were
less likely to be overweight compared to those who earn ≤ 500.
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Table 3
Univariate and Multivariable analysis of association of overweight and study characteristics

Characteristics Univariate Multivariable§

  OR (95% CI) p-value AOR (95% CI) p-value

Gender        

Male 1.00 (1.00, 1.00)   1.00 (1.00, 1.00)  

Female 0.66 (0.57, 0.75) < 0.001 0.77 (0.65, 0.92) 0.003

Age group        

18–29 1.00 (1.00, 1.00)   1.00 (1.00, 1.00)  

30–39 1.22 (0.93, 1.61) 0.15 1.12 (0.79, 1.57) 0.53

40–49 1.34 (1.03, 1.74) 0.03 1.26 (0.89, 1.78) 0.19

50–59 1.40 (1.06, 1.86) 0.02 1.35 (0.93, 1.96) 0.11

≥60 1.02 (0.72, 1.45) 0.89 1.22 (0.77, 1.93) 0.39

Nationality        

Kuwaiti 1.00 (1.00, 1.00)   1.00 (1.00, 1.00)  

Non-Kuwaiti 1.16 (1.02, 1.31) 0.03 0.91 (0.71, 1.15) 0.42

Education        

Illiterate 1.00 (1.00, 1.00)   1.00 (1.00, 1.00)  

Read and write 2.86 (1.26, 6.49) 0.01 2.19 (0.86, 5.55) 0.10

Secondary School 3.05 (1.35, 6.88) 0.01 2.39 (0.94, 6.03) 0.07

Bachelor’s degree 3.06 (1.36, 6.87) 0.01 2.59 (1.03, 6.54) 0.04

Postgraduate degree 3.09 (1.34, 7.16) 0.01 2.33 (0.89, 6.10) 0.08

Employment status        

Employed 1.00 (1.00, 1.00)   1.00 (1.00, 1.00)  

Student 0.69 (0.31, 1.52) 0.35 1.54 (0.58, 4.09) 0.39

Housewife 0.59 (0.48, 0.72) < 0.001 0.69 (0.51, 0.93) 0.02

Retired 0.71 (0.57, 0.89) 0.002 0.77 (0.58, 1.03) 0.08

ACC/AHA = American College of Cardiology/American Heart Association Hypertension; WHO = World
Health Organisation; §Adjusted for factors statistically signi�cant at p < 0.2 at univariate regression.
$Not included in the multivariable model
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Characteristics Univariate Multivariable§

Unemployed 0.40 (0.22, 0.76) 0.005 0.72 (0.31, 1.65) 0.43

Marital status        

Never married 1.00 (1.00, 1.00)   1.00 (1.00, 1.00)  

Currently married 1.30 (1.02, 1.67) 0.03 1.41 (1.02, 1.94) 0.04

Divorced 0.99 (0.60, 1.62) 0.97 0.97 (0.54, 1.75) 0.92

Widowed 1.19 (0.67, 2.12) 0.55 2.31 (1.16, 4.59) 0.02

Average income        

≤500 1.00 (1.00, 1.00)   1.00 (1.00, 1.00)  

>500–1500 0.83 (0.70, 0.98) 0.03 0.77 (0.64, 0.93) 0.01

>1500 0.78 (0.65, 0.94) 0.01 0.69 (0.52, 0.92) 0.01

Current smoker 1.05 (0.90, 1.22) 0.54 - -

Past smoker 1.09 (0.89, 1.35) 0.41 - -

Vigorous-intensity physical activity 0.82 (0.52, 1.30) 0.4 - -

Moderate-intensity physical activity 0.88 (0.70, 1.10) 0.27 - -

Elevated blood pressure (ACC/AHA) $ 1.11 (0.97, 1.27) 0.14 - -

Elevated blood pressure (WHO) 1.04 (0.85, 1.26) 0.71 - -

ACC/AHA = American College of Cardiology/American Heart Association Hypertension; WHO = World
Health Organisation; §Adjusted for factors statistically signi�cant at p < 0.2 at univariate regression.
$Not included in the multivariable model

Table 4 shows both univariate and adjusted analyses of obesity and central obesity. In the adjusted
analysis, women had 29% (95%CI: 4–60%) and 6-fold (95%CI: 4.7 to 8.6-fold) greater odds of obesity and
central obesity, respectively, compared to men indicating a substantial gender difference. The odds of
obesity and central obesity also rose with advancing age. Respondents > 60 years had a 2.8-fold and 6.0-
fold greater odds of obesity and central obesity, respectively, compared to the youngest age group (18–
29 years) after accounting for socio-demographic factors. Non-Kuwaiti’s had a lower odd of obesity than
Kuwaiti counterparts, but the difference is not strong after adjusting for socio-demographic factors. Status
as non-employed housewife was associated with a greater odd of being obese. Higher average income,
previous history of smoking and elevated blood pressure were associated with higher odds of obesity.



Page 14/27

Table 4
Univariate and Multivariable analysis of association of obesity, Central Obesity, and study characteristics
Characteristics Obesity (BMI ≥ 30 kg/m2) Central Obesity (WC ≥ 80 cm women; WC ≥ 

94 cm men)

  Univariate Multivariable§ Univariate   Multivariable§  

  OR
(95%
CI)

p-
value

AOR
(95%
CI)

p-
value

OR (95%
CI)

p-
value

AOR (95% CI) p-
value

Gender                

Male 1.00
(1.00,
1.00)

  1.00
(1.00,
1.00)

  1.00
(1.00,
1.00)

  1.00 (1.00,
1.00)

 

Female 1.42
(1.24,
1.61)

< 
0.001

1.29
(1.04,
1.60)

0.02 4.38
(3.65,
5.25)

< 
0.001

6.36 (4.70,
8.60)

< 
0.001

Age group                

18–29 1.00
(1.00,
1.00)

  1.00
(1.00,
1.00)

  1.00
(1.00,
1.00)

  1.00 (1.00,
1.00)

 

30–39 1.91
(1.43,
2.55)

< 
0.001

1.85
(1.14,
3.00)

0.01 2.18
(1.67,
2.84)

< 
0.001

1.84 (1.12,
3.00)

0.02

40–49 2.52
(1.90,
3.35)

< 
0.001

2.39
(1.47,
3.88)

< 
0.001

4.03
(3.09,
5.25)

< 
0.001

3.41 (2.06,
5.66)

< 
0.001

50–59 2.65
(1.96,
3.57)

< 
0.001

2.16
(1.30,
3.60)

0.003 4.47
(3.32,
6.01)

< 
0.001

3.58 (2.08,
6.17)

< 
0.001

≥60 4.02
(2.81,
5.73)

< 
0.001

2.82
(1.56,
5.07)

< 
0.001

8.15
(5.24,
12.69)

< 
0.001

6.04 (2.94,
12.42)

< 
0.001

Nationality                

Kuwaiti 1.00
(1.00,
1.00)

  1.00
(1.00,
1.00)

  1.00
(1.00,
1.00)

  1.00 (1.00,
1.00)

 

Non-Kuwaiti 0.57
(0.50,
0.64)

< 
0.001

0.78
(0.59,
1.03)

0.08 0.44
(0.37,
0.51)

< 
0.001

0.72 (0.50,
1.05)

0.09

ACC/AHA = American College of Cardiology/American Heart Association Hypertension; WHO = World
Health Organisation; §Adjusted for factors statistically signi�cant at p < 0.2 at univariate regression.
$Not included in the multivariable model
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Characteristics Obesity (BMI ≥ 30 kg/m2) Central Obesity (WC ≥ 80 cm women; WC ≥ 
94 cm men)

Education                

Illiterate 1.00
(1.00,
1.00)

  1.00
(1.00,
1.00)

  1.00
(1.00,
1.00)

  1.00 (1.00,
1.00)

 

Read and write 0.34
(0.17,
0.69)

0.003 0.91
(0.38,
2.19)

0.83 0.45
(0.16,
1.27)

0.13 0.52 (0.10,
2.78)

0.45

Secondary
School

0.32
(0.16,
0.64)

0.001 0.85
(0.35,
2.04)

0.71 0.44
(0.16,
1.22)

0.11 0.50 (0.09,
2.63)

0.41

Bachelor’s
degree

0.29
(0.15,
0.58)

< 
0.001

0.76
(0.32,
1.83)

0.55 0.39
(0.14,
1.09)

0.07 0.40 (0.08,
2.12)

0.28

Postgraduate
degree

0.31
(0.15,
0.65)

0.002 0.90
(0.36,
2.26)

0.82 0.38
(0.13,
1.07)

0.07 0.51 (0.09,
2.77)

0.43

Employment
status

               

Employed 1.00
(1.00,
1.00)

  1.00
(1.00,
1.00)

  1.00
(1.00,
1.00)

  1.00 (1.00,
1.00)

 

Student 1.18
(0.55,
2.51)

0.67 0.30
(0.09,
1.03)

0.06 1.10
(0.47,
2.55)

0.83 0.77 (0.27,
2.22)

0.63

Housewife 2.33
(1.93,
2.80)

< 
0.001

2.41
(1.75,
3.33)

< 
0.001

6.11
(4.28,
8.70)

< 
0.001

2.57 (1.31,
5.07)

0.01

Retired 2.22
(1.79,
2.75)

< 
0.001

1.24
(0.90,
1.72)

0.19 3.71
(2.63,
5.24)

< 
0.001

1.55 (0.93,
2.59)

0.09

Unemployed 1.96
(1.17,
3.27)

0.01 0.79
(0.29,
2.16)

0.64 2.02
(1.01,
4.02)

0.05 0.53 (0.12,
2.41)

0.41

Marital status                

Never married 1.00
(1.00,
1.00)

  1.00
(1.00,
1.00)

  1.00
(1.00,
1.00)

  1.00 (1.00,
1.00)

 

ACC/AHA = American College of Cardiology/American Heart Association Hypertension; WHO = World
Health Organisation; §Adjusted for factors statistically signi�cant at p < 0.2 at univariate regression.
$Not included in the multivariable model
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Characteristics Obesity (BMI ≥ 30 kg/m2) Central Obesity (WC ≥ 80 cm women; WC ≥ 
94 cm men)

Currently
married

2.39
(1.84,
3.10)

< 
0.001

1.41
(0.91,
2.19)

0.12 3.63
(2.87,
4.59)

< 
0.001

2.36 (1.54,
3.61)

< 
0.001

Divorced 2.19
(1.36,
3.51)

0.0012 1.83
(0.93,
3.62)

0.081 4.84
(2.73,
8.58)

< 
0.001

2.64 (1.04,
6.70)

0.041

Widowed 3.33
(1.90,
5.84)

< 
0.001

1.05
(0.47,
2.34)

0.9 18.14
(6.03,
54.56)

< 
0.001

18.82 (2.35,
150.73)

0.0057

Average
income

               

≤500 1.00
(1.00,
1.00)

  1.00
(1.00,
1.00)

  1.00
(1.00,
1.00)

  1.00 (1.00,
1.00)

 

>500–1500 1.91
(1.61,
2.27)

< 
0.001

1.88
(1.50,
2.35)

< 
0.001

2.07
(1.71,
2.51)

< 
0.001

1.95 (1.49,
2.55)

< 
0.001

>1500 2.17
(1.80,
2.60)

< 
0.001

2.06
(1.48,
2.87)

< 
0.001

2.75
(2.19,
3.47)

< 
0.001

2.43 (1.56,
3.77)

< 
0.001

Current
smoker

1.01
(0.87,
1.17)

0.94 - - 0.83
(0.70,
0.98)

0.03 2.69 (1.05,
6.92)

0.04

Past smoker 1.10
(0.90,
1.35)

0.36 1.33
(1.04,
1.71)

0.03 0.80
(0.63,
1.01)

0.06 1.43 (1.05,
1.94)

0.02

Vigorous-
intensity
physical
activity

0.89
(0.57,
1.40)

0.62 - - 0.55
(0.35,
0.87)

0.01 0.64 (0.29,
1.41)

0.27

Moderate-
intensity
physical
activity

1.06
(0.85,
1.31)

0.63 - - 0.78
(0.62,
1.00)

0.05 0.89 (0.63,
1.26)

0.51

Elevated blood
pressure
(ACC/AHA) $

1.42
(1.24,
1.63)

< 
0.001

- - 1.28
(1.09,
1.50)

0.003 - -

ACC/AHA = American College of Cardiology/American Heart Association Hypertension; WHO = World
Health Organisation; §Adjusted for factors statistically signi�cant at p < 0.2 at univariate regression.
$Not included in the multivariable model
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Characteristics Obesity (BMI ≥ 30 kg/m2) Central Obesity (WC ≥ 80 cm women; WC ≥ 
94 cm men)

Elevated blood
pressure
(WHO)

1.57
(1.29,
1.90)

< 
0.001

1.51
(1.16,
1.96)

0.002 1.49
(1.17,
1.90)

0.001 1.80 (1.27,
2.56)

0.001

ACC/AHA = American College of Cardiology/American Heart Association Hypertension; WHO = World
Health Organisation; §Adjusted for factors statistically signi�cant at p < 0.2 at univariate regression.
$Not included in the multivariable model

Relative odds of overweight, obesity and central obesity by age group and gender

Figure 4 shows the relative odds of overweight, obesity and central obesity. There is consistency in the
gender difference in the trend of overweight and obesity across age groups after adjusting for other socio-
demographic factors. The relative odds was higher in men than women for overweight and higher in
women than men for overweight. However, for central obesity, there was a steep rise in the relative odds in
women as the age group increases. In men, increases in central obesity across increasing age groups was
little after accounting for other socio-demographic factors.

Discussion
This representative study of individuals residing in Kuwait shows a high prevalence of overweight, obesity
and central obesity. Around 83% were overweight or obese and 71.8% had central obesity. This prevalence
reveals a large national burden of overweight/obesity and central obesity in Kuwait. Men were more
overweight than women, while women were more obese than men. This �nding is consistent with a recent
report in Kuwait [9] and earlier reports in other countries in the GCC such as Qatar [21], Saudi Arabia [22,
23], United Arab Emirates [24] and Bahrain [25]. Earlier cultural practices whereby women were
discouraged from engaging in voluntary exercise, and valued for plumpness may, in combination with
increasing consumption of calorie dense western foods, be a contributing factor to higher prevalence of
obesity in women compared to men[26–28]

The trend to greater levels of overweight and obesity with advancing age has been studied extensively
[29–31] and is evident also in our results. It is known that the population dynamics in many high-income
countries have seen many of these countries witnessing high increase in life expectancy. However, the
increase in life expectancy is often accompanied with additional years of susceptibility to various chronic
conditions associated with overweight and obesity in later life [32]. This trend heralds a major burden
posed to the healthcare system in managing a large elderly population with multiple comorbidities.
Therefore, appropriate public health preventive measures to reduce overweight, obesity and or
comorbidities in later life will aid in reducing healthcare costs. This is of relevance given that about 34%
and 27% of study population within the age group of 18–29 years are already overweight and obese,
respectively, with 50% having central obesity, and the likelihood that these rates will rise with age.
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Socio-economic status is well known to in�uence risk factors for cardiovascular disease including
overweight and obesity. The extent to which overweight/obesity associate with socio-economic indices
depends on the economic development of the country [33–37]. Evidence in developed western countries
suggests an inverse relationship between socio-economic indices and overweight/obesity among the adult
population [38–41]. However, in developing countries, and in other high income countries experiencing an
epidemiological transition of obesity, the relationship has been inconsistent for many years [42]. An earlier
report from China found that lower educational level and higher income were risk factors for obesity [43],
while another found no evidence in the relationship [36]. Our study found that individuals within the higher
income group were less likely to be overweight. This could be explained by the notion that as countries
develop economically with rising prevalence of overweight, a larger proportion of overweight populations
becomes relatively poor [44]. This association was the opposite for obesity, whereby the higher income
group were more likely to be obese than the lower income group. This is because 74% of participants were
employed with a signi�cant proportion earning above 500 Kuwaiti Dinah (Table S1) – many of whom are
expatriates or locals in high income employments. Several possible drivers of this patterning between
overweight and obesity is attributed to a strong culture of physical inactivity and smoking[45], and beliefs
that view individuals with obese physique as appealing and sign of a�uence[46]. Also, the unemployed
were less likely to be overweight and obese compared to those employed, after accounting for other
factors.

Twenty-�ve percent and 17% of the sampled population were current and past smokers, respectively, and
for each smoking history, men were more represented than women. An earlier study in Kuwait and Bahrain
reported similar prevalence rates for smoking and differences across gender, although considerably higher
for Kuwait than Bahrain [47]. Gender-speci�c prevalence rates in our study are lower, however, than those
reported by RR Hamadeh [48] for the GCC countries in the 90 s. Our results from adjusted analyses found
that a history of smoking was associated with higher odds of obesity de�ned by BMI and central obesity.
For current smokers, a stronger association with smoking was found for central obesity than for obesity
de�ned per BMI. Our �ndings are consistent with a study from UK general population of 499,504 adults,
which found that smoking was strongly associated with higher risk of obesity [49].

Estimates of physical activity were low. Moderate and vigorous physical inactivity levels were 92% and
98%. This suggests that nearly all participants were physically inactive, in concordance with the report of
the WHO that indicates that Kuwait, in conjunction with Iraq and Saudi Arabia were among the countries in
the world with the highest prevalence of physical inactivity [50]. Our study further found that participants
reporting physical activity, had a lower rate of obesity. Programmes to improve physical activity in Kuwait
will arguably be integral to reducing obesity. It is important that governments integrate physical activity in
the NCD prevention programmes at primary health care services.

Relationship between educational attainment and obesity are known to depend on the economic
development of a country. Our �ndings show an inverse relationship between educational attainment and
obesity and central obesity, aligning with the �ndings of a systematic review on educational attainment
and obesity, where an inverse relationship was noted for all studies conducted in higher-income countries
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like Kuwait [51]. Therefore, educational policies to improve physical activity, healthful diet and reduction in
smoking habits should be integral in efforts to reduce the prevalence of overweigh/obesity in Kuwait.

Strengths and limitations of the study

Large sample size and nationally representative study population are important strengths of our study. Our
evaluation of different anthropometric indices enabled assessment of different types of obesity de�ned
per established criteria. Our comparison of Kuwaiti and non-Kuwaiti resident in Kuwait is unique and has
not been previously assessed. A limitation is that some factors were collected via questionnaire and recall
and desirability biases are possible.

Conclusion
This study documents a high prevalence of overweight and obesity in the Kuwaiti population. A high
prevalence of overweight/obesity among the young age group 18–29 years and unusually high prevalence
of physical inactivity underlines the need for early intervention and a lifecourse perspective to reduce and
prevent obesity and overweight. Given that education was associated with reduced risk of obesity,
integrating mandatory physical education to the school curriculum, and promoting the creation of public
parks, recreation spaces to promote physical activities may play a vital role in the early prevention of
overweight/obesity in Kuwait.
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Figures

Figure 1

Prevalence of overweight and obesity strati�ed by gender and overall
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Figure 2

Prevalence of overweight and obesity strati�ed by age group
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Figure 3

Prevalence of overweight and obesity by governorate
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Figure 4

Relative odds of A) overweight; B) obesity and C) central obesity (WC) across age groups by gender from
�tted multivariable regression
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