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Abstract
Background: Cigarettes smoking and obesity are major public health
problems and leading causes of preventable morbidity and mortality
worldwide. The aim of this study was to investigate the relationship
between cigarettes smoking and body weight status among Northern
Saudi subjects.
Methods: Data were collected during cross-sectional survey which
included 5,000 Saudi selected from 30 primary health care centers
(PHCs) in Hail Region.
Results: The overall prevalence of obesity in Hail was 36.9%. The
prevalence of cigarettes smoking was 10.2%. In those who are current smokers, obesity was present in 24.9%, normal weight in 30.9%
and overweight in 7.4%. In those who are ex-smokers, obesity was
present in 45.0%, normal weight in 20.3% and overweight in 31.3%.
In those who never smoked, obesity was present in 27.6%, normal
weight in 32.8% and overweight in 37.3%.
Conclusion: Obesity was most prevalent among ex-smokers and least
prevalent among current smokers. It is clear that from the analyses,
the group of current smokers were less likely to be obese in comparison with never smokers and ex-smokers were more likely to be obese
than both current smokers and never smokers.
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Introduction
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sands years ago. There is considerable interest in the effect of
smoking on obesity. Several studies have shown different impacts of smoking on obesity. Beside the fact that nicotine is associated with decreases in appetite and calorie intake, smoking
also decreases capacity of individual to perform exercise due
to impact on lung functions [1-3]. Due to the fact that smoking has different effects on obesity, different studies showed
conflicting outcomes. For instance, it was shown that daily
smokers are likely to be obese and put extra 6 kg of weight
[4]. In a cross-sectional study of 6,123 individuals, cigarettes
smoked per day were positively associated with central fat accumulation, particularly in women [5]. Importantly, smoking
in employees of Austrian company was shown to be associated
with an increase in body weight, low high density lipoprotein
and higher fasting glucose [6]. Smoking was shown to induce
distribution of body fat and can be associated with central obesity [7, 8]. Age may have an impact on how weight and body
fat distribution occurred. For instance, Su et al showed that
for young men, smoking might have an effect on increasing
fat free mass, body mass index (BMI) and waist circumference (WC), and decreasing fat mass and fat percentage. For
middle-aged and older men, smoking might have an effect on
decreasing fat free mass, fat mass, BMI, WC, and fat percentage and obesity is likely to occur in those enrolled in smoking
cessation programs for those former smokers [9]. Other studies
showed that smoking may not have an effect on weight or may
be associated with weight loss. In another study, smoking has
no effect on weight [10]. Several studies reported that smoking
was associated with lower weights and BMI [11-13]. Smoking
is also known to be associated with insulin resistance and type
2 diabetes [14-16]. To further study the relationship between
smoking status and obesity in Saudi civilians, we performed a
cross-sectional population-based study of Saudi adults, with
multiple indicators such as BMI, age, sex and smoking status.

Materials and Methods
Data regarding obesity were collected as a part of a comprehensive survey that included 5,000 Saudi civilians living in Hail
region, Northern Saudi Arabia, during the period from October
2012 to December 2013. The sample size was calculated to obtain confidence level of 95% and confidence interval of 1.38.
Participants were selected from 30/105 primary health care
centers (PHCs) by simple random method. The primary care
program in Saudi Arabia is a leading program in the developing
countries that has accomplished respectable success within a
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Figure 1. Association between obesity grade and gender.

few years of its establishment. The Ministry of Health (MOH)
provides PHC services throughout Hail region comprising 105
centers. Participants were recruited to the local PHC in each
area before 1 week of the campaign. On campaign day, all responding individuals were included up to the target of 5,000
participants. The purpose of the survey was to estimate the
prevalence of chronic kidney disease in the area. Data were collected by the doctors of the team utilizing a standard questionnaire, which included demographic information and previously
diagnosed diseases (hypertension, diabetes, and others).
The data were analyzed using SPSS v20. ANOVA was
used to compare the mean between groups and Chi-squared
test was used to test association. A P value less than 0.05 was
considered as significant. Data were presented as frequencies
percent and means ± standard error of mean.

Results
The mean age of the study population was 42.5 ± 0.32 years
with 45.5 ± 0.47 for males and 42.9 ± 0.41 for females. Males
to females ratio was 1.08:1.00.
The overall prevalence of obesity in Hail was 36.9%.
Moreover, the prevalence within the males was 26.4%, while
within the females it was 48.3%. When categorizing obesity,
33.9%, 21.2%, 10.7%, and 5% were categorized as overweight,
obese, severely obese and with morbid obesity, respectively.
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Moreover, increased weight categories were strongly linked to
females and this was found to be statistically significant (P <
0.0001), as indicated in Figure 1.
Association between obesity grade and gender
Concerning the relation between age groups and obesity, we
found that the prevalence of obesity of is more concentrated in
the age group of 41 - 55 of age. Within this group, the overall
prevalence of obesity was 51.0% with 28.7%, 14.2% and 8.1%
categorized as obese, severely obese, and morbidly obese, respectively. The second group affected is the age group of 26 - 40
of age which also is higher in a category of overweight (Fig. 1).
An overall prevalence of obesity was 42.0% with 23.5%,
13.6% and 5% categorized as obese, severely obese, and morbidly obese, respectively.
Relation between obesity grade and age
The prevalence of cigarettes smoking was 10.2%. In those who
are current smokers, obesity was present in 24.9%, normal
weight in 30.9% and overweight in 7.4%. The prevalence of
ex-smoking was 55.0%. Among this group, obesity was present
in 45.0%, normal weight in 20.3% and overweight in 31.3%. In
those who never smoked, obesity was present in 27.6%, nor-
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Figure 2. Relation between obesity grade and age.

to be obese in comparison with never smokers and ex-smokers were more likely to be obese than both current smokers
and never smokers. Interestingly, it was shown that ex-smokers usually gain around 10 pounds of body weight within the
first year of abstinence [17]. In meta-analysis, it was shown
that smoking cessation is associated with a mean increase of
4 - 5 kg in body weight after 12 months of abstinence, and
most weight gain occurs within 3 months of quitting. Variation
in weight change is large, with about 16% of quitters losing
weight and 13% gaining more than 10 kg [18]. It was shown
that smokers with a high nicotine dependency are more likely
to gain weight during smoking cessation therapy and they may
require intervention against weight gain in the cessation clinic
[19]. Several population studies have shown that smoking cessation is associated with an increase in body weight [20-22].
In this study, we have shown that smokers are unlikely
to gain weight. Patel et al reported that, among both African American and Caucasian women, current smokers had

mal weight in 32.8% and overweight in 37.3% (Fig. 2, Table
1). In this study, we found that obesity was significantly more
prevalent among ex-smokers (P < 0.05) and underweight was
significantly associated with current smoking (P < 0.05). The
overall mean of BMI was 28.6 ± 0.11. The mean BMI values in
the never smoke, ex-smoker, and current smokers were 27.5 ±
0.17, 29.7 ± 0.15, and 26.9 ± 0.32, respectively. BMI was found
to be significantly higher in the ex-smokers group as compared
with current smokers and never smoked group (P < 0.05) (Fig.
3). The effect of ex-smoking on BMI and prevalence of obesity
was found to be independent of the effects of age and gender.

Discussion
In this cross-sectional study, we have shown that obesity was
most prevalent among ex-smokers and least prevalent among
current smokers. Furthermore, current smokers were less likely
Table 1. Association Between Smoking Status and Obesity Grade
Smoking status

Obesity grade
Underweight

Normal weight

Over weight

Obese

Severely obese

Morbidly obese

Total

Never smoked

27 (2.3%)

379 (32.8%)

430 (37.3%)

193 (16.7%)

96 (8.3%)

29 (2.5%)

1,154 (100.0%)

Ex-smoker

61 (3.3%)

371 (20.3%)

572 (31.3%)

458 (25.1%)

235 (12.9%)

129 (7.1%)

1,826 (100.0%)

Current smoker

25 (7.4%)

104 (30.9%)

124 (36.8%)

52 (15.4%)

23 (6.8%)

9 (2.7%)

337 (100.0%)

Total

113 (3.4%)

854 (25.7%)

1,126 (33.9%)

703 (21.2%)

354 (10.7%)

167 (5.0%)

3,317 (100.0%)
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Figure 3. Association between smoking status and body mass index.

decreased odds of being overweight or obese compared to
normal-weight non-smokers, and the inverse trends between
current smoking and BMI held for both African American and
white [23]. Two studies in China have shown that smoking is
not associated with an increase in body weight. For instance,
Xu et al reported that, among Chinese men, the prevalence
of overweight (BMI) was significantly lower among current
smokers than in non-smokers and former smokers. Interestingly, only male ex-smokers were at risk of central obesity
[13, 24]. While in a study in Korea, it was shown that in Korean adolescents, smoking frequency and cigarette consumption had positive effects with regard to weight loss [12]. Interestingly, in Caucasian men and women, current smokers had
lower mean BMI, WC, and body fat percentage, compared
with non-smokers. Age-adjusted mean WC and body fat increased with cigarettes smoked per day among smokers, while
not significantly related to BMI [5]. Furthermore, among Austrian bank male and female employees, no differences in total body fat and/or body fat distribution were found among
non-smokers, smokers and former smokers [6]. Despite the
fact that obesity and smoking are very common in different
communities across the globe, only 5% of general population
smoke and are obese [24]. In this study, the overall prevalence
of smoking was 10.2% and prevalence of smoking among
obese individual was 6.9%. Obesity is a well-known risk factor for insulin resistance and type 2 diabetes. Smoking is also
associated with central obesity, insulin resistance, low high
density lipoprotein and type 2 diabetes [7, 8, 13, 25]. Further
research is needed to assess the prevalence of diabetes among
obese smokers.
Our study has some limitations. This cross-sectional study
152

may not represent the whole community. In addition, smoking is considered as social stigma among Saudi females. We
have also not studied the presence of confounding factors that
may affect obesity like physical activity, total calories intake
and level of education. Finally, the relationship between cigarettes smoked per day and obesity was not studied. Despite
these limitations, this is the first study in the North of Saudi
Arabia to address the prevalence of obesity and smoking in
this region.
Conclusion
Obesity was most prevalent among ex-smokers and least prevalent among current smokers.
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