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Introduction
The four major modifiable risk factors for NCDs are 
tobacco use, injurious alcohol habits, unhealthy diet, 
and physical inactivity [1]. According to a World Health 
Organization 2022 report, 22.3% of the world’s popula-
tion (36.7% men and 7.8% women) uses tobacco, which 
causes more than 7  million deaths. The most common 
form of tobacco is cigarette smoking, and most of these 
tobacco users live in low- and middle-income countries 
[2]. Smoking is a universal leading cause of avoidable 
morbidity and premature mortality, especially in LMICs 
[3]. In addition to smoking, naswar is also a non-chew-
able, moist, dipping, and smokeless tobacco product that 
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is commonly used in Afghanistan, Iran, Pakistan, and 
Central Asian countries [4].

Hypertension affects approximately one billion peo-
ple globally, and this number is expected to increase to 
1.5 billion by the year 2025 [5]. At the global level, in 2019 
the age-standardized prevalence of hypertension was 
34% in men and 32% in women who were aged 30–79 
years [6]. Hypertension exerts a substantial financial bur-
den on individuals, families, communities, and the health 
system of any country [7]. Lifestyle changes prevent or 
delay the progression of the illness in at-risk individuals 
or those affected by hypertension [8]. The benefits of life-
style modifications, such as smoking cessation, a healthy 
diet, and moderate physical activity, for the prevention of 
hypertension have been well recognized [9, 10].

In Afghanistan, the prevalence of hypertension has 
increased [11] and according to World Health Organi-
zation’s 2023 report, the age-standardized prevalence 
of hypertension among adults aged 30–79 years old has 
reached 40% [12]. The country’s decades of conflicts, 
poor health system and few studies due to lack of proper 
funds for health surveys are the major challenges for the 
improvement of population’s health. Understanding the 
major risk factors in the Afghan population and prevent-
ing these risk factors could play a major role in decreas-
ing the burden of hypertension and other NCDs in 
Afghanistan [13]. As data on the prevalence and risk fac-
tors of hypertension in Kandahar province are still scarce, 
therefore, the current study assessed the associations of 
physical inactivity, unhealthy diet, tobacco smoking and 
naswar use with hypertension in the Afghan population 
living in Kandahar city.

Methods
Data source
In this study, we used secondary data from a community-
based cross-sectional study that was conducted from 
January 2019 to May 2019 in Kandahar, Afghanistan, and 
has been described in detail elsewhere [14]. The survey 
collected data from both male and female residents of 
Kandahar city and included information on socio-eco-
nomic and demographic characteristics, personal and 
medical history, lifestyle, physical activity, anthropomet-
ric measurements and diet. The study was approved by 
Kandahar University’s institutional review board (IRB), 
and written informed consent was obtained from all par-
ticipants prior to data collection.

Sampling procedure
The study recruited both men and women aged 25 years 
and older living in the 15 districts of Kandahar city using 
a systematic random sampling method. For this reason, 
first, a sampling frame of houses in all the 15 districts 
of Kandahar city was obtained from the Directorate of 

Kandahar Municipality. Then, the calculated sample size 
was divided by the proportional number of houses in 
each district to calculate the sampling interval. Next, the 
initial house was randomly selected by the lottery method 
and other houses were selected according to the sampling 
interval. Finally, in each household, an eligible male and 
female participants were selected on first contact with 
the interviewer. In case of refusal (3.3%), a neighboring 
house was selected. In case of multiple families living in 
one house or when eligible men were not available, more 
than two persons were selected, hence, the total number 
of participants reached 1308. After excluding partici-
pants with missing data, 1246 participants were included 
in the final statistical analyses.

Data collection procedure
The study questionnaire included information on 
sociodemographic characteristics (age, sex, marital sta-
tus, level of education, job, and living area), personal 
health history (hypertension, diabetes mellitus, and dys-
lipidemia), lifestyle (smoking tobacco and naswar use), 
anthropometric parameters (weight, height, and waist 
circumference), nutritional status, and physical activity 
level of the study participants. All the data were collected 
by trained health workers, which included both male and 
female staff.

Body mass index (BMI) was calculated as weight (kilo-
grams) divided by standing height (meters) squared and 
was categorized according to the WHO’s classification: 
normal weight (BMI of 18.5–24.9), overweight (BMI of 
25.0-29.9) and obese (BMI of ≥ 30) [15]. Dietary intake 
was assessed by collecting data on the participants eat-
ing behaviors. All study participants were asked about 
the number of meals eaten per day, the frequency of 
consuming fruits, the frequency of consuming raw and 
cooked vegetables and the frequency of consuming dif-
ferent types of meat per week or month. Diet was cat-
egorized as healthy or unhealthy based on the servings 
of fruits and vegetables per day. A diet with five or more 
servings of fruits and/or vegetables per day was consid-
ered a healthy diet, while a diet with fewer than five serv-
ings was considered unhealthy [16, 17]. The tobacco use 
data were divided into two categories: cigarette smok-
ing and naswar (snuff) use. Naswar is a mixture of pow-
dered tobacco, ash, flavoring and coloring agents, oil and 
sometimes lime. This smokeless tobacco product is usu-
ally kept in the mouth under the tongue and sucked for 
several minutes [18]. Study participants were asked about 
current smoking status and quantity, age at smoking ini-
tiation and cessation, current or past use (no use for more 
than 6 months) of the naswar and duration of smoking.

To measure the participants’ physical activity levels, 
we used the short version of the International Physical 
Activity Questionnaire (IPAQ), which includes questions 
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about the duration of physical activity in minutes and the 
intensity of vigorous, moderate and light physical activity. 
These data were later converted into total METs (meta-
bolic equivalent) minutes per week [19].

Statistical analysis
In this secondary data analysis, after excluding partici-
pants with missing data, 1246 participants were included 
in the final statistical analyses. The data are expressed 
as the mean ± standard deviation or number (percent). 
For the comparison of continuous and categorical vari-
ables, one-way analysis of variance and the χ2 test were 
performed, respectively. Logistic regression was used 
to study the association between the exposures of inter-
est (smoking tobacco, naswar use, physical activity and 
type of diet) and the risk of hypertension. Potential con-
founders available were adjusted for in each analysis. 
All the statistical analyses were conducted using Stata 
14.0 (StataCorp LP, College Station, TX, USA). A two-
sided p value < 0.05 was considered to indicate statistical 
significance.

Results
In our study, a total of 1246 subjects aged ≥ 25 years were 
included in this secondary data analysis, which consisted 
of 446 men (35.8%) and 800 women (64.2%). The char-
acteristics of the study population according to the risk 
factors for noncommunicable diseases are summarized 
in Table  1. The prevalence of smoking was 11% among 
the study participants, which was significantly greater 
for men than women (22.0% vs. 4.8%, p < 0.001). Smoking 
was more prevalent among older adults, literate individu-
als, and participants with a high socioeconomic status. 
The prevalence of naswar was 24% among the partici-
pants, which was greater among men than among women 
(55.0% vs. 6.5%, p < 0.001). Naswar was significantly asso-
ciated with older age, education and high socioeconomic 
status. The level of physical activity was significantly 
greater in men (63.9%) than in women (57.6%), and it 
decreased with age and was greater among single par-
ticipants and literate individuals. Greater physical activ-
ity was significantly more common among participants 
with high socioeconomic status, individuals with obesity 
and individuals without T2DM. In this study, 20% of the 
overall population had access to a healthy diet. This pro-
portion of healthy diet was significantly greater among 
participants who were men, older adults (70+), literate 
individuals, in high socioeconomic status, in the normal 
weight category, without central obesity, and who were 
suffering from hypertension.

Prevalence of hypertension and its associated factors 
stratified by sex
The prevalence of hypertension was greater among men 
than women (28.2% vs. 23.9%, p = 0.089), as summa-
rized in Table  2. According to age categories, older age 
was significantly associated with hypertension in both 
sexes, while, regarding marital status, being a widow 
was associated with hypertensive state in women only. 
Among women, current smokers and naswar use were 
more common among those who had hypertension than 
among those without hypertension, while among men, 
smoking and naswar use were not significantly different. 
Higher physical activity was negatively associated with 
hypertension in men (p = 0.893) and positively associ-
ated with hypertension in women (p < 0.001). Hyperten-
sion was more prevalent among participants with healthy 
diet, but the association was only significant in females. 
Obesity in men was notably associated with hypertension 
(p = 0.029) but not in women.

Analysis of risk factors associated with hypertension
Concerning hypertension and its associated risk fac-
tors (Table 3), age more than 45 years (cOR 2.16, 95% CI 
1.65–2.81, p < 0.001), being a widow (OR 2.02, 95% CI 
1.40–2.93, p < 0.001), having a medium or high monthly 
income (cOR 3.43, 95% CI 2.38–4.96, p < 0.001 and cOR 
2.63, 95% CI 1.76–3.94, p < 0.001), having a medium SES 
(OR 1.43, 95% CI 1.05–1.97, p = 0.025), having a history of 
naswar use (cOR 1.51, 95% CI 1.13–2.01, p = 0.005), hav-
ing a high physical activity (cOR 1.54, 95% CI 1.08–2.18, 
p = 0.016), having obesity (cOR 1.46, 95% CI 1.07–1.99, 
p = 0.018) and having a family history of hypertension 
(cOR 4.64, 95% CI 2.55–8.43, p < 0.001) had significantly 
positive associations with hypertension in the crude 
model. Similarly, in the adjusted model, the predictors of 
hypertension were age greater than 45 years (aOR 2.13, 
95% CI 1.56–2.91, p < 0.001), widow status (OR 1.91, 95% 
CI 1.25–2.91, p = 0.003), moderate and high income (aOR 
3.45, 95% CI 2.33–5.10, p < 0.001 and aOR 2.34, 95% CI 
1.50–3.64, p < 0.001), high physical activity (aOR 1.72, 
95% CI 1.15–2.56, p = 0.008), obesity (aOR 1.64, 95% CI 
1.16–2.34, p = 0.006) and family history of hypertension 
(aOR 4.70, 95% CI 2.44–9.04, p < 0.001).

Discussion
In our study, the prevalence of smoking in Kandahar was 
comparable to the prevalence of current smoking at the 
national level [20]. Smoking tobacco was more common 
among men than women, which is in accordance with 
other studies conducted in Afghanistan [20, 21]. In our 
analysis, there was a borderline association between cur-
rent smoking status and hypertension. While tobacco 
smoking is widely perceived as an important risk factor 
for cardiovascular diseases, it has a complex association 
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with hypertension. Globally, national cohorts and longi-
tudinal surveys have revealed different patterns between 
smoking and hypertension. A recent longitudinal study 
in the U.S. and a cohort study in China did not report a 
significant association between tobacco smoking and the 
risk of hypertension [22, 23]. In contrast, a systematic 
review of hypertension in low- and middle-income coun-
tries indicated that smoking was an independent risk fac-
tor for hypertension in Asian communities [24]. These 

mixed results demonstrate that various factors, such as 
different populations and cultures, lifestyles, diets, physi-
cal activities and other confounders, may influence these 
relationships.

As shown in our results, naswar use is much more 
common than tobacco smoking in Afghanistan, both 
among men and women. The main reason for the greater 
use of this smokeless tobacco product may be its low 
price and easy availability among the public [4]. The 

Table 2 Characteristics of the study population according to gender and hypertension status (n = 1246)
Variables1 GENDER

MALE 446 (35.8) FEMALE 800 (64.2)

Normotensive Hypertensive P value2 Normotensive Hypertensive P value2

320 (71.8) 126 (28.2) - 609 (76.1) 191 (23.9) 0.089
n (%) n (%) n (%) n (%)

Mean age in years (SD) 48.8 (14.3) 53.5 (13.9) 0.002 43.2 (9.2) 49.7 (14.3) < 0.001
Age in Categories < 0.001 < 0.001
25–39 91 (87.5) 13 (12.5) 215 (80.8) 51 (19.2)
40–54 126 (68.9) 57 (31.2) 342 (83.2) 69 (16.8)
55–69 70 (66.7) 35 (33.3) 38 (46.9) 43 (53.1)
70+ 33 (61.1) 21 (38.9) 14 (33.3) 28 (66.7)
Marital Status 0.534 < 0.001
Married 297 (71.2) 120 (28.8) 530 (79.3) 138 (20.7)
Single 8 (72.3) 3 (27.3) 10 (76.9) 3 (23.1)
Widow 15 (83.3) 3 (16.7) 69 (58.0) 50 (42.0)
Educational Status 0.689 0.096
Illiterate 225 (71.2) 91 (28.8) 584 (75.6) 188 (24.4)
Literate 95 (73.1) 35 (26.9) 25 (89.3) 3 (10.7)
Tobacco Smoking 0.572 0.001
Never Smoker 246 (70.7) 102 (29.3) 588 (77.2) 174 (22.8)
Former Smoker 29 (78.4) 8 (21.6) 13 (72.2) 5 (27.8)
Current Smoker 45 (73.8) 16 (26.2) 8 (40.0) 12 (60.0)
Naswar Use 0.868 < 0.001
No 145 (72.1) 56 (27.9) 581 (77.7) 167 (22.3)
Yes 175 (71.4) 70 (28.6) 28 (53.9) 24 (46.1)
Physical Activity Level 0.839 < 0.001
High 82 (73.9) 29 (26.1) 50 (53.8) 43 (46.2)
Moderate 123 (70.7) 51 (29.3) 305 (82.9) 63 (17.1)
Low 115 (71.4) 46 (28.6) 254 (74.9) 85 (25.1)
Diet 0.140 0.006
Unhealthy 219 (74.0) 77 (26.0) 538 (77.8) 154 (22.2)
Healthy 101 (67.3) 49 (32.7) 71 (65.7) 37 (34.3)
BMI Classes 0.029 0.541
Normal Weight 123 (79.3) 32 (20.7) 179 (78.2) 50 (21.8)
Overweight 86 (69.3) 38 (30.7) 182 (76.8) 55 (23.2)
Obese 111 (66.5) 56 (33.5) 248 (74.2) 86 (25.8)
Central Obesity 0.472 0.133
No 143 (78.6) 39 (21.4) 113 (80.7) 27 (19.3)
Yes 106 (75.2) 35 (24.8) 436 (74.7) 148 (25.3)
T2DM 0.047 < 0.001
No 263 (73.9) 93 (26.1) 565 (80.5) 137 (19.5)
Yes 57 (63.3) 33 (36.7) 44 (44.9) 54 (55.1)
1 Number of missing values is 0 unless otherwise specified; 2 Chi-square test or ANOVA

Continuous variables are shown with mean and standard deviation; Categorical variables are shown with number and percentage
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levels of naswar use observed in our investigation were 
greater than those reported in a previous study that 
analyzed data from the 2015 Afghanistan Demographic 
and Health Survey (DHS) [20]. This difference may be 
explained by the fact that the participants in the survey 
were younger (15 to 49 years) than those in our study 
(25 to 70 + years). We also found that naswar use was 

positively associated with hypertension in our analysis. 
Smokeless tobacco products are associated with harmful 
health outcomes, such as cancers, cardiovascular disease, 
stroke, hypertension, and dyslipidemia [25]. Blood pres-
sure is acutely increased by nicotine present in smoke-
less tobacco products such as naswar, but studies have 

Table 3 Logistic regression analysis on the effect of the socio-demographic characteristics of respondents for risk factors associated 
with hypertension
Variables Hypertension

cOR (95% CI) P value aOR (95% CI) P value
Gender
Men Reference (1.0) Reference (1.0)
Women 0.80 (0.61–1.04) 0.089 0.87 (0.48–1.60) 0.662
Age
< 45 years Reference (1.0) Reference (1.0)
≥ 45 years 2.16 (1.65–2.81) < 0.001 2.13 (1.56–2.91) < 0.001
Marital Status
Married Reference (1.0) Reference (1.0)
Single 1.07 (0.42–2.72) 0.890 1.31 (0.49–3.50) 0.588
Widow 2.02 (1.40–2.93) < 0.001 1.91 (1.25–2.91) 0.003
Education
Illiterate Reference (1.0) Reference (1.0)
Literate 0.92 (0.62–1.36) 0.668 1.03 (0.63–1.68) 0.920
Monthly Income
Below 10,000 AFN Reference (1.0) Reference (1.0)
10,000 to 20,000 AFN 3.43 (2.38–4.96) < 0.001 3.45 (2.33–5.10) < 0.001
More than 20,000 AFN 2.63 (1.76–3.94) < 0.001 2.34 (1.50–3.64) < 0.001
Socioeconomic Status
Low SES Reference (1.0) Reference (1.0)
Medium SES 1.43 (1.05–1.97) 0.025 1.03 (0.71–1.48) 0.887
High SES 1.30 (0.95–1.79) 0.106 0.57 (0.29–1.11) 0.100
Tobacco Smoking
No Reference (1.0) Reference (1.0)
Former 0.94 (0.49–1.77) 0.837 0.74 (0.37–1.48) 0.401
Current 1.60 (0.99–2.57) 0.055 1.59 (0.93–2.72) 0.088
Naswar Use
No Reference (1.0) Reference (1.0)
Yes 1.51 (1.13–2.01) 0.005 1.32 (0.90–1.93) 0.155
Physical Activity
Low Reference (1.0) Reference (1.0)
Moderate 0.75 (0.56–0.99) 0.050 0.85 (0.62–1.18) 0.355
High 1.54 (1.08–2.18) 0.016 1.72 (1.15–2.56) 0.008
Diet
Unhealthy Reference (1.0) Reference (1.0)
Healthy 1.64 (1.22–2.21) 0.001 1.56 (1.11–2.20) 0.010
BMI
Normal Weight Reference (1.0) Reference (1.0)
Overweight 1.28 (0.91–1.79) 0.157 1.42 (0.98–2.06) 0.067
Obese 1.46 (1.07–1.99) 0.018 1.64 (1.16–2.34) 0.006
Family History of Hypertension
No Reference (1.0) Reference (1.0)
Yes 4.64 (2.55–8.43) < 0.001 4.70 (2.44–9.04) < 0.001
cOR, crude odds ratio; aOR, adjusted odds ratio; CI, confidence interval
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not confirmed this effect on resting blood pressure levels 
during nonexposure to naswar use [26].

Approximately 8% of NCDs and more than 7% of all-
cause and cardiovascular disease deaths worldwide are 
attributable to physical inactivity, and the greatest num-
ber of people affected by physical inactivity are residents 
of middle-income countries [27]. 40% of the urban popu-
lation in our study had insufficient physical activity. The 
physical activity level was greater in men (63.9%) than in 
women (57.6%). Although several provincial surveys have 
reported physical activity levels in Afghanistan, infor-
mation from national surveys is lacking considering the 
assessment of the physical activity levels of Afghan adults 
aged older than 18 years [28, 29].

Diet was divided into two categories in our analysis. A 
diet with five or more servings of fruits and/or vegetables 
per day was considered a healthy diet, while a diet with 
fewer than five servings was considered unhealthy. In the 
current study, one unanticipated result was that a healthy 
diet was positively associated with hypertension. Several 
studies, including systematic reviews and meta-analyses, 
have reported that high-quality diets are associated with 
a significant reduction in the incidence of cardiovascular 
diseases [30–32]. The unexpected result of our study may 
be explained by the fact that classification of diet based 
only on servings of fruits and vegetables may not be able 
to assess the dietary patterns in the Afghan population. In 
addition, it is possible that these results might be biased 
by misreporting of the servings by the study participants. 
Hence, further diet quality studies are required to assess 
dietary patterns through the use of food frequency ques-
tionnaires (FFQs) in this population and evaluate their 
association with hypertension.

Limitations
Although our study included data on the prevalence of 
hypertension and its risk factors, it was a cross-sectional 
study, which cannot assess causes and relationships. In 
addition, as the survey was conducted during the day, 
most of the working men may not have been enlisted in 
the survey, which may have caused oversampling of the 
women. Furthermore, the study was conducted in only 
one province of Afghanistan and is therefore not nation-
ally representative.

Conclusion
The results of this study suggest that naswar use is more 
prevalent than tobacco smoking among urban residents 
of Kandahar province. As hypertension can be easily 
detected in the community and primary care centers, 
effective preventive and treatment strategies should be an 
objective of national health programs.
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