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Aim: The aim was to measure the prevalence of smoking and identify its potential predictors among military 
personnel in Kingdom of Saudi Arabia (KSA). Materials and Methods: This cross‑sectional study was carried 
out among military personnel in the five military regions of KSA between January 2009 and January 2011. The 
sample of 10,500 military personnel in the Saudi Armed Forces was equally divided among the five regions with 
a ratio 3:7 for officers and soldiers. A multistage stratified random sampling was used to recruit participants 
in the four services of the armed forces in the five regions. Information on sociodemographic characteristics 
with a detailed history of smoking was collected by means of a self‑administered questionnaire. Bivariate 
analysis was used to identify the factors associated with smoking, and multiple logistic regression analysis 
to discover its potential predictors. Results: About 35% of the sample was current smokers, with higher rates 
among soldiers. The eastern region had the highest rate (43.0%), and the southern region the lowest (27.5%). 
Navy personnel had a higher risk of being current smokers (40.6%), and the air defense the lowest risk (31.0%). 
Multivariate analysis identified working in the navy, and low income as positive predictors of current smoking, 
while residing in the southern region, older age, years of education, being married, and having an officer rank 
were negative (protective) factors. Conclusion: Smoking is prevalent among military personnel in KSA, with 
higher rates in the Navy and Air Force, among privates, younger age group, lower education and income, and 
divorced/widowed status. Measures should be taken to initiate programs on smoking cessation that involve 
changes in the environment that is likely to promote this habit.
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INTRODUCTION

Cigarette smoking is an established risk factor for many 
diseases although it is amenable to prevention. The rates of  
smoking have shown decreasing trends in adults in many 
countries since 1965,[1] yet the rates at which youngsters, 
particularly military recruits start smoking are on the rise.[2] 
This has been attributed to the use of  smoking as a means 
of  coping with stress experienced in military settings, to 

the extent that smoking has been alluded to as “part of  the 
military culture.”[3] In military settings smoking is used to 
combat anxiety, monotony, lack of  sleep, and peer influence, 
which is another important reason for smoking.[4] The 
military has, therefore, with the large numbers, dispersion 
throughout the world, and high receptiveness been the target 
of  the tobacco industry for decades.[5]

The prevalence rates of  smoking among military 
personnel show wide variations among countries. 
Very high rates have been reported in the Lithuanian 
army, reaching 70%.[6] In the Greek Navy, 59.5% are 
current smokers.[7] The rates found in the French army 
were 54.1%,[8] Italian 54.4%,[9] and Polish 40-65%.[10] 
A lower prevalence rate of  39% was reported among 
USA soldiers.[11] Moreover, Grier et al.[12] have reported 
a decrease in the number of  cigarettes smoked per day 
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in USA premilitary service from 2000 to 2006. The UK 
had one of  the lowest rates, with 31.3% of  soldiers being 
current smokers.[13]

The effect of  smoking on military personnel is deleterious. 
Apart from the associated organic physical disorders with 
more hospitalizations,[14] smoking has a negative impact 
on fitness and productivity.[15] Smokers have been shown 
to have lower mental capacities and fitness for duty,[16] less 
readiness, substance abuse, and legal problems.[17,18] Given 
these harmful effects and the consequent considerable 
costs, the US Department of  Defense set a priority to 
reduce smoking in its military forces.[19]

The Kingdom of  Saudi Arabia (KSA) is a country where 
smoking is considered socially undesirable for religious 
and cultural reasons. Nonetheless, the prevalence rate 
of  smoking in a population-based sample of  adult 
men (30 years or older) in the Eastern province of  KSA 
has reached 28.7%.[20] Given this relatively high prevalence 
rate in the general population, and the absence of  data 
concerning smoking in the Saudi army, the aim of  this study 
was to measure the prevalence of  smoking among military 
personnel in KSA, and to identify the potential predictors.

MATERIALS AND METHODS

This work was part of  a national study surveying chronic 
diseases and their risk factors among military personnel 
in the five military regions of  KSA: Eastern, western, 
northern, southern, and central. A detailed methodology 
of  the main survey has previously been reported.[21] 
The study used a descriptive cross-sectional design. The 
sample consisted of  10,500 military personnel of  any rank 
serving in the Saudi Armed Forces during the time of  the 
study. This sample size was large enough to measure the 
prevalence of  any disease or risk factor of  10% or more, 
with a 2% absolute precision, at 95% level of  confidence, 
with a design effect of  2.5, and compensating for a dropout 
rate of  approximately 20%. The sample was equally divided 
among the five regions with a ratio 3:7 for officers and 
soldiers. A multistage stratified random sampling was 
used to recruit participants. Each of  the five regions  
included four services of  the armed forces: Air, land, navy, 
and air defense. From each of  these within each region, a 
systematic random sample was recruited. The sample size 
which was equal in the five regions with 2100 subjects each 
was distributed according to the different forces as follows: 
3:3:3:1.5 for air, land, navy, and air defense in each region. 
It was also allocated according to rank at 3:7 for officers 
and enlisted personnel (soldiers). However, in the actual 
fieldwork, the percentages of  officers to soldiers (enlisted 
men) varied among services, so that the overall ratio of  
officers to soldiers was <3:7.

The main study utilized the World Health Organization 
STEPwise approach to chronic disease risk factor 
surveillance.[22] The current study used the data of  the first 
step of  this approach, which involved information about the 
sociodemographic characteristics of  the participants with a 
detailed smoking history covering smoking status, duration 
and amount, age at start, and age at quitting if  applicable. 
The determination of  the smoking status was based on the 
Centers for Disease Control and Prevention guidelines (CDC, 
2009).[23] Accordingly, a person is considered a smoker if  he 
has smoked at least 100 cigarettes in his entire life; if  he was 
smoking during the time of  the survey he was classified 
as “current smoker”, and if  not he was classified as an 
“ex-smoker.” A “never smoker” is someone who reported 
never having smoked 100 cigarettes. The questionnaire was 
self-administered in  Arabic. All questions were of  the closed 
type except for those that dealt with numbers such as the 
age, number of  cigarettes, years of  smoking, and so forth. 
The tool was pilot-tested in Riyadh (central region) for clarity 
and feasibility and was finalized accordingly. The front page 
of  the tool consisted of  an informed consent form that 
was signed by the eligible person willing to participate. All 
principles of  the Helsinki Declaration were followed, and 
the pertinent authorities approved the study protocol. The 
project lasted from January 2009 to January 2011.

The data management for the whole project was carried 
out using the Statistical Package for Social Sciences (SPSS 
Inc., Chicago, IL, USA) version 14.0. Chi-square test was 
used in bivariate analysis to identify the factors associated 
with the smoking status. Then, multiple logistic regression 
analysis was carried out to identify the potential predictors 
of  smoking with adjusted odds ratios (OR). Statistical 
significance was set at P < 0.05.

RESULTS

The survey sample included 10,229 participants with valid 
completed forms, a response rate of  97.4%. As Table 1 
indicates, slightly less than half  of  the sample were in the age 
group of  30 to <40 years (median 33), and had secondary/
diploma level of  education, with a median of  12 years; most 
were married (82.5%). Approximately one-fourth of  the 
sample considered their income sufficient to save, while 
another quarter reported insufficient income. Concerning 
work, most of  the sample (84.4%) consisted of  enlisted men 
and the median duration of  military service was 12 years.

Regarding smoking, Table 2 shows that slightly less than 
half  of  the sample (48.6%) reported having never smoked 
while almost one-third (35%) were current smokers. The 
most common smoking type of  smoke after cigarettes 
was hookah. The median age at initiation was 19 years 
and at quitting 27 years. The average duration of  smoking 
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was 13 years, with a median consumption of  one packet  
(20 cigarettes)/day.

Bivariate analysis revealed some statistically significant 
differences among the military ranks (P = 0.003) as well as 
the geographic regions and the forces (P < 0.001). Table 3 
demonstrates higher rates of  current smoking among 
soldiers compared with officers. Furthermore, the eastern 
region had the highest rate of  current smokers, whereas 
the southern region had the lowest. With regard to the 
various services, the highest rates of  current smokers 
were in the navy and the lowest in the air defense.

Multivariate analysis identified older age, more years 
of  education, being married, and being an officer as 

independent statistically significant negative predictors of  
current smoking that is, protective factors [Table 4]. The 
most protective of  these factors were being of  officer 
rank (adjusted OR = 0.78, 95% confidence interval [CI]: 
0.67-0.91) and being married (adjusted OR = 0.84, 95% 
CI: 0.73-0.96). However, living in any region other than 
the southern region was statistically significant positive 
predictor of  current smoking, with the highest risk being 
domiciled in the eastern region (adjusted OR = 2.13, 
95% CI: 1.84-2.46). The table also shows that working 
in the navy, or the air force was a positive predictor of  
current smoking, compared with air defense. Lastly, the 
insufficiency of  income positively predicted current 
smoking, and the risk increased as income became less 
adequate. Meanwhile, the years of  military service had no 
significant association with current smoking.

The multivariate analysis was repeated for the prediction 
of  the state of  “ever smoking” [Table 5]. It revealed similar 

Table 1: Sociodemographic and job 
characteristics of the survey sample (n=10,229)

Frequency (%)
Age (Years)

<30 3028 (29.6)
30 to <40 4639 (45.4)
40 to <50 2483 (24.3)
50+ 79 (0.8)

Mean 34.1±7.3
Median (25th‑75th quartile) 33 (28‑40)

Education
Illiterate/read and write 102 (1.0)
Primary 944 (9.2)
Intermediate 2590 (25.3)
Secondary 4397 (43.0)
Diploma 637 (6.2)
University 1363 (13.3)
Postgraduate 196 (1.9)
Total years of education

Mean 11.8±3.2
Median (25th quartile‑75th quartile) 12 (9‑14)

Marital status
Single 1742 (17.0)
Married 8442 (82.5)
Divorced/widowed 45 (0.5)

Income
Saving 2713 (26.5)
Just sufficient 4446 (43.5)
Insufficient 2514 (24.6)
Refused to report 556 (5.4)

Crowding index (person/room)#

<1 3275 (32.0)
1+ 6542 (64.0)

Military rank
Soldiers 8637 (84.4)
Officers 1592 (15.6)

Years in service
Mean±SD 12.9±7.7
Median (25th‑75th quartile) 12 (7‑19)

#412 missing. SD: Standard deviation

Table 2: Smoking habits in the survey 
sample (n=10,229)

Frequency (%)
Smoking

Never 4972 (48.6)
Ex‑smokers 1679 (16.4)
Current smokers 3578 (35.0)
Type of smoking

Cigarettes 3206 (89.6)
Hookah 328 (9.2)
Pipe 22 (0.6)
Cigar 22 (0.6)

Age at start smoking
Mean±SD 19.2±4.6
Median (25th‑75th quartile) 19 (16‑22)

Number of years smoking
Mean±SD 13.6±7.1
Median (25th‑75th quartile) 13 (9‑19)

Number of cigarettes/day
Mean±SD 18.0±9.0
Median (25th‑75th quartile) 20 (15‑23)

Number of hookah/day
Mean±SD 1.6±3.0
Median (25th‑75th quartile) 1 (0‑2)

Number of pipe/day
Mean±SD 4.0±5.1
Median (25th‑75th quartile) 2 (1‑3)

Number of cigar/day
Mean±SD 10.3±9.3
Median (25th‑75th quartile) 10 (2‑15)

Age at quitting smoking (ex‑smokers)
Mean±SD 27.7±6.9
Median (25th‑75th quartile) 27 (23‑33)

SD: Standard deviation
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findings on the analysis of  current smoking regarding 
age, years of  education, geographic region, and income. 
Meanwhile, the effects of  the military rank and of  the 
marital status lost their statistical significance. As regards 
the nature of  the service, work in the navy was still a 
positive predictor of  “ever smoking,” but working in the 
land forces became protective (adjusted OR = 0.86, 95% 
CI: 0.76-0.97).

DISCUSSION

This nationwide survey showed a high rate of  smoking 
among military personnel in the KSA. The most important 
personal predictors of  being a current smoker were the 
individual’s age, level of  education, marital status, income, 
and the region of  residence. Regarding work-related factors, 
the predictors were the individual’s military rank, and the 
type of  service, but not the years of  military service.

The survey results indicated that slightly more than 
one-third (35%) of  the participants were current smokers. 
The rate was close to the figure reported among US 
army personnel (38%),[24] but lower than what was 
reported among the military in Syria (43.2-55.1%),[25] in 
Italy (54.4%),[9] and much lower than what was reported 
from Turkey (63.7%).[26]

The relatively low rate found in our study could be attributed 
to the influence of  the conservative culture and the social 
intolerance of  smoking on the religious basis. However, the 
very high prevalence - almost double - in Turkey makes this 
explanation debatable since both countries are Islamic. On 
the other hand, the difference between the rates in the Saudi 
military and those of  Turkey may be explained on societal 
rather than on religious grounds. For instance, a study of  
religious officials in Turkey showed that approximately 
15% of  them were current or ex-smokers, and only 43.6% 

Table 4: Predictors of current smoking in the survey sample (n=10,229)
Beta coefficient SE P value OR 95.0% CI for OR

Lower Upper
Age (years) –0.03 0.01 <0.001 0.97 0.96 0.99
Education (years) –0.06 0.01 <0.001 0.94 0.93 0.96
Region (reference: South)

Central 0.52 0.07 <0.001 1.67 1.45 1.93
Eastern 0.75 0.07 <0.001 2.13 1.84 2.46
Western 0.47 0.08 <0.001 1.61 1.39 1.86
North 0.42 0.08 <0.001 1.52 1.31 1.76

Marital status (reference: Single)
Married –0.18 0.07 0.012 0.84 0.73 0.96
Divorced/widowed 0.30 0.35 0.387 1.35 0.68 2.66

Income (reference: Saving)
Just sufficient 0.14 0.06 0.016 1.15 1.03 1.28
Insufficient 0.30 0.07 <0.001 1.35 1.19 1.54

Military rank (reference: Soldier)
Officer –0.25 0.08 0.002 0.78 0.67 0.91
Years in service 0.00 0.01 0.59 1.00 0.98 1.01

Service/corps (reference: Air defense)
Air 0.26 0.07 <0.001 1.29 1.13 1.47
Land forces –0.01 0.07 0.886 0.99 0.87 1.13
Navy 0.44 0.07 <0.001 1.56 1.35 1.80

Constant 1.02 0.30 0.001 2.78
Model Chi‑square: 361.605 (df=15), P<0.001; Hosmer and Lemeshow test: P=0.529; Overall classification: 65.8%; Nagelkerke R2: 0.10. OR: Odds ratio; CI: Confidence 
interval, SE: Standard error

Table 3: Comparison of smoking habits by 
military ranks, regions, and forces

Smoking status (number (%)) P value 
(χ2 test)Never Ex Current

Military rank
Officers 913 (57.3) 175 (11.0) 504 (31.7) 0.003*
Soldiers 4059 (47.0) 1504 (17.4) 3074 (35.6)

Geographic region
Central 1034 (46.4) 433 (19.4) 763 (34.2) <0.001*
East 792 (38.7) 375 (18.3) 881 (43.0)
West 821 (44.2) 373 (20.1) 664 (35.7)
North 1095 (52.6) 269 (12.9) 717 (34.5)
South 1230 (61.1) 229 (11.4) 553 (27.5)

Service
Air 1403 (49.2) 421 (14.8) 1030 (36.1) <0.001*
Land 1750 (50.2) 569 (16.3) 1167 (33.5)
Navy 802 (43.8) 285 (15.6) 742 (40.6)
Air defense 1017 (49.4) 404 (19.6) 639 (31.0)

*Statistically significant at P<0.05
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thought it was forbidden by Islam.[27] Hence, although 
research has demonstrated a close negative relationship 
between religious belief  and smoking,[28] the societal norms 
seem to have a stronger impact on starting or quitting the 
habit.[29] The current study’s finding of  the independent 
effect of  the region on smoking is a further confirmation 
of  this explanation. The lowest prevalence of  smoking in 
the southern region and the highest in the eastern region 
with an adjusted OR of  more than double reflects the 
differences in the level of  conservatism between the two 
regions.

Another potential predictor of  smoking identified in this 
study is the type of  armed force or service. The results of  
the study revealed that serving in the navy was associated 
with an almost 1½ times higher risk of  being a current 
smoker. The effect is less obvious for the risk of  being 
current or ex-smoker (“ever smoker”), which implies that 
quitting smoking is less likely among those who serve in 
the navy. The finding could be attributed to the nature 
of  the work in the navy with long hours of  leisure and 
associated boredom. This means that work in the navy is 
said to “encourage” smoking.[30] In this situation, smoking 
is a means of  coping, although it is negative. Our results 
are in accord with previous studies that demonstrated 
higher rates of  smoking in the navy in Australia particularly 
those deployed overseas,[31] as well as in Greece,[7] and in 
the USA.[32]

According to this study results, serving in the air force 
was second to the navy in the probability of  being a 

current smoker. The stress of  the job, pace of  work, and 
tension could be the factors underlying the higher rates of  
smoking, which is an attempt to relax and relieve anxiety. 
The finding agrees with a US study on the high prevalence 
of  smoking among personnel in the Air Force, and its 
relation to the stress of  being deployed to high-threat 
combat environment.[33] Smoking is also said to help to 
stay alert.[34]

In addition to the type of  service in the armed forces, rank 
seems to have an influence on smoking. Our results indicate 
that being an officer reduced the probability of  being a 
“current smoker” by approximately one-fifth, meaning 
that the other ranks were more vulnerable to smoking than 
officers. A French study reported similar findings of  higher 
rates of  smoking among privates.[8] Similarly, in a US army 
study, there were more “current smokers” in the enlisted 
ranks than in the officer corps.[24]

However, the military rank’s effect on current smoking 
status in this study was insignificant when current 
and ex-smokers were combined into “ever smoked,” 
indicating that the probability of  the cessation of  
smoking was higher among officers than privates. This 
might be attributed to higher awareness and better health 
behavior, in addition to a tendency to being “role model” 
for subordinates. In line with this, a study of  the US 
military personnel demonstrated more attempts to quit 
among officers compared with enlisted personnel. In 
addition, they had higher rates of  the use of  smokeless 
tobacco.[35]

Table 5: Predictors of “ever smoking” in the survey sample (n=10,229)
Beta coefficient SE P value OR 95.0% CI for OR

Lower Upper
Age (years) −0.02 0.01 0.005 0.98 0.97 0.99
Education (years) −0.05 0.01 <0.001 0.95 0.94 0.97
Region (reference: South)

Central 0.82 0.07 <0.001 2.28 1.99 2.60
Eastern 1.01 0.07 <0.001 2.74 2.39 3.15
Western 0.79 0.07 <0.001 2.21 1.92 2.54
North 0.47 0.07 <0.001 1.61 1.40 1.84

Income (reference: Saving)
Just sufficient 0.16 0.05 0.003 1.17 1.05 1.29
Insufficient 0.33 0.06 <0.001 1.38 1.23 1.56

Military rank (reference: Soldier)
Officer 0.12 0.07 0.105 1.13 0.98 1.30
Years in service 0.01 0.01 0.235 1.01 1.00 1.02

Service/corps (reference: Air defense)
Air −0.04 0.06 0.554 0.96 0.85 1.09
Land forces −0.15 0.06 0.014 0.86 0.76 0.97
Navy 0.14 0.07 0.042 1.16 1.01 1.33

Constant 0.26 0.28 0.348 1.30
Model Chi‑square: 395.545 (df=13), P<0.001; Hosmer and Lemeshow test: P=0.665; Overall classification: 58.3%; Nagelkerke R2: 0.1; OR: Odds ratio, CI: Confidence interval, 
SE: Standard error
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The duration of  military service had no influence on the 
smoking status of  the participants of  this study. This 
might be explained by the fact that the duration of  service 
correlates with other independent predictors such as age, 
rank, and income. This finding is similar to that reported 
in a study in Turkey where the years of  service was not a 
significant predictor of  smoking.[26] However, a study in 
Italy revealed a positive association between the duration 
of  military service and the prevalence of  smoking.[9] This 
issue needs further investigation.

This study identified certain sociodemographic characteristics 
as independent predictors of  smoking among participants. 
The probability of  smoking decreased with advancing age, 
higher level of  education, being married, and having a 
higher income. These findings agree with previous studies in 
military settings, such as those done in France,[8] Australia,[31] 
and Taiwan[36] that showed a higher prevalence of  smoking 
in respondents who were younger and less educated. In 
addition, a study in USA[32] showed a higher prevalence of  
smoking among singles. In KSA, a study among civilians 
demonstrated the association between smoking and all these 
factors.[20] The relation with income has been explained by 
the negative economic impact of  smoking on smokers, of  
greater financial strain and more problems.[37] Concerning 
the influence of  marital status, a recent study carried out 
among youngsters in the United Arab Emirates revealed 
that most of  the participants of  both genders expressed 
their unwillingness to have a future spouse who smoked, 
reflecting a general objection to smoking.[38]

The study findings lead to the conclusion that smoking 
in the Saudi army is closer to the lower rates reported 
among the military internationally. However, the rate 
would be high if  current and ex-smokers are combined to 
account for the possible bias of  under-reporting, which is a 
limitation of  this study. Smoking is higher in the Navy and 
Air Force and among privates, and increased with younger 
age, lower education and income, and status of  being 
divorced/widowed. Measures should be taken to initiate 
programs for smoking cessations. Changes should be made 
to conditions that promote this smoking habit or culture 
such as smoking breaks and accessibility to tobacco and 
the provision of  smoking areas at work premises. Special 
attention should be given to more vulnerable groups such as 
noncommissioned officers, younger age, those with lower 
education, and income. Future research is needed to assess 
the effectiveness of  interventions aimed at changing the 
environment that promotes this habit.
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