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ABSTRACT

Afghanistan has an increasing trend of mortality due to non-communicable diseases but most studies 
were conducted in urban areas. This study aimed to assess the prevalence and factors associated with 
diabetes mellitus and hypertension in a rural area in Afghanistan. A cross-sectional study was conducted 
from September to October 2019 including 373 people who were 18–79 years old and lived in Andkhoy 
District, Afghanistan. Demographic and lifestyle data was collected by face-to-face interviews after informed 
consent was obtained. Height, body weight, blood pressure, waist circumference, and blood sugar level were 
measured by the data collection team. A logistic regression model was used to estimate odds ratios (ORs) 
and 95% confidence intervals (CIs). The prevalence of diabetes mellitus and hypertension was 9.7% and 
29.5%, respectively. Factors associated with diabetes mellitus were male gender (adjusted OR [AOR]=9.81, 
95% CI: 2.48–38.90), family history of diabetes mellitus (AOR=3.84, 95% CI: 1.30–11.38), low physical 
activity (AOR=4.53, 95% CI: 1.13–18.26), and high waist circumference (AOR=7.93, 95% CI: 2.40–26.20). 
Snuff users were negatively associated with diabetes mellitus (AOR=0.18, 95% CI: 0.04–0.75). Factors 
associated with hypertension were the age group of 40–59 years (AOR=4.22, 95% CI: 1.99–8.95) and 
60–79 years (AOR=19.83, 95% CI: 7.19–54.71) compared to 18–39 years, family history of hypertension 
(AOR=2.17, 95% CI: 1.15–4.10), and palaw intake of 3 times per week or more (AOR=1.86, 95% CI: 
1.03–3.38). Lifestyle interventions for increasing physical activity should be introduced and health education 
about snuff usage and salt intake should be promoted in communities in Afghanistan.
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INTRODUCTION

Non-communicable diseases (NCDs), including cardiovascular diseases, cancers, diabetes mel-
litus (DM), and chronic respiratory diseases, are the leading cause of death globally. The number 
of avertable deaths due to NCDs has been increasing in most countries and deaths due to NCDs 
accounted for 73.4% of the total global deaths in 2017.1,2 NCDs are one of the important health 
problems in each country but low- and middle-income countries have higher risks of deaths 
due to NCDs compared to high-income countries. According to the World Health Organization 
(WHO), NCDs contributed to 78% of all deaths and 85% of premature adult deaths in low- and 
middle-income countries in 2016.3 It is estimated that NCDs will contribute to approximately 
70% of all deaths in the world and 85% of all deaths in low- and middle-income countries by 
2025.3 Therefore, the following target was set as the Sustainable Development Goal Target 3.4, 
“Reducing by one third premature mortality from NCDs through prevention and treatment, and 
promote mental health and well-being by 2030.”4

Common behavioral risk factors of NCDs are unhealthy diet, physical inactivity, smoking, and 
harmful use of alcohol, but these behaviors are modifiable by individuals.5,6 Physical inactivity 
and unhealthy diets, which are called metabolic risk factors, are associated with raised blood 
pressure, increased blood glucose, elevated blood lipids, and obesity.7 People who have the 
metabolic risk factors are significantly more likely to develop cardiovascular disease, which is 
the major NCD that causes premature deaths.8 Controlling modifiable risk factors may be one 
of the most important ways for reducing premature deaths due to NCDs. Intervention for people 
who have a family history of NCDs is also important because a family history of hypertension 
(HT), diabetes, cardiovascular disease, and obesity is a predictive factor of each disease.9,10

Afghanistan, which is a low-income country located in Central Asia, is one of the countries 
that has both an increasing trend of mortality due to NCDs and a high premature mortality due 
to NCDs.11 In 2011, the mortality due to NCDs in Afghanistan was the highest in the world and 
premature deaths (deaths before 60 years old) due to NCDs were the second highest in the world 
both among men (63%) and women (51%).12 In 2018, the major cause of death in Afghanistan 
was cardiovascular disease, followed by cancer, chronic respiratory disease, and DM and deaths 
due to NCDs accounted for 44% of all deaths.3 Most studies on NCDs in Afghanistan were 
conducted in urban areas or Kabul, the capital of the country. The prevalence of overweight/
obesity, HT, and high blood sugar was 69.3%, 46.2%, and 13.3%, respectively among adults of 
40 years old or older in Kabul in 2011–201213; 57.6%, 32.3% and 9.1%, respectively, among 
adults of 25–70 years old in Kabul in 201514; 58.2%, 25.7% and 29.7%, respectively among 
school teachers (18 years or older) in Kabul in 202315; 57.2%, 24.2%, and 11.4%, respectively, 
in Jalalabad City in 201316; and 52.6%, 19.5%, and 31.0%, respectively, among adults of 20–75 
years in Kandahar Province.17 Jalalabad City is an urban area and 91.1% of the participants of 
the study conducted in Kandahar Province lived in urban areas. Therefore, there has been no 
study on the prevalence and associated risk factors for DM and HT in rural areas of Afghanistan 
due to bad access.18 The priority of NCDs is lower compared to infectious diseases and maternal 
and child health; however, it is necessary to understand the burden of NCDs in rural areas in 
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order to develop health policies in the whole country. The aim of this study is to estimate the 
prevalence and the factors associated with DM and HT in the rural population in Afghanistan.

MATERIALS AND METHODS

Study design
This is a cross-sectional study which was conducted in the Andkhoy District of Faryab 

Province, in the northern part of Afghanistan, from September 2019 to October 2019. In 2019, 
the total population of the district was 44,715, including 22,164 men and 22,551 women.19 A 
multistage sampling method was used to select study samples from permanent residents in the 
district who were 18–79 years old. We used the list of clusters for the Expanded Program for 
Immunization that included the village names, the number of households, and the total popula-
tion in each cluster. In the first stage of sampling, four clusters were selected from all seven 
clusters using a lottery method. In the second stage, four villages were randomly selected from 
all villages in each cluster. In the third stage, every third household was selected starting from 
the household on the right-side area of the village. Finally, one person who was 18–79 years 
old and lived in the district for six months or more was selected from each selected household. 
When a household had two or more eligible persons, a lottery method was used to select the 
designated participant.20 Temporary residents (less than six months) of the selected household, 
pregnant women, and people who did not agree to participate were excluded from the study.

Sample size
The sample size was calculated using a single population proportion formula by assuming 

a 50% prevalence which produces the largest sample size, with a range of ±5% at a 95% 
confidence interval (CI) in a population of 44,715. The sample size was 381, which was 
considered reasonable for achieving the study objectives. Of the 381 adults who were selected 
as study samples, 373 adults were included in this study because eight people did not agree to 
participate in the study.

Data collection
The data collection team comprised of a medical doctor, a female nurse, and three trained 

volunteer staff. The data were collected based on the WHO STEPwise approach, which consisted 
of three steps; collecting socio-demographic and lifestyle data by face-to-face interviews using 
a questionnaire (Step 1); measurements of height, weight, waist circumference (WC), and blood 
pressure (BP) (Step 2); biochemical assessments for blood sugar level (Step 3).20 The question-
naire for demographic and lifestyle data was developed by modifying the WHO STEPwise 
approach questionnaire to be adapted culturally to Afghanistan people and translated into the 
Dari language (the official language in Afghanistan). The team members had training for data 
collection by the principal researcher and a pretest was conducted including 20 participants in 
the Andkhoy District in August 2019.

Socio-demographic factors
Socio-demographic factors included sex, age, education, marital status, occupational type, and 

monthly household income. Age was categorized into 18–39 years old, 40–59 years old, and 
60–79 years old. The educational level was categorized into no education, primary or secondary 
school, and high school or higher. Marital status was categorized into single, married, and other 
(divorced and widowed). Occupational type had five choices (unemployed, employed, student, 
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housewife, and farmer/daily worker) and was categorized into unemployed (including students 
and housewives), employed, and farmer/daily worker. Monthly household income was categorized 
into three groups, such as < 100 USD, 100 – < 200 USD, and 200 USD or higher.

Factors related to lifestyle and health
Factors related to lifestyle and health included family history of HT, family history of DM, 

history of smoking, history of snuff use, intake of fruits and vegetables, cooking oil, palaw intake, 
physical activity, current treatment for HT, and current treatment for DM. Smoking history meant 
an experience of smoking and included current smokers and previous smokers. Snuff is a type 
of smokeless tobacco product that is made from finely ground or pulverized tobacco leaves and 
the participants were asked if they had ever used snuff. The participants were asked how often 
they had fruits and vegetables in a typical week. Consumption of less than five servings and five 
servings or more of fruits and vegetables per week was defined as low and high intake of fruits 
and vegetables, respectively.20 Regarding cooking oil, the participants were asked about the type 
of oil that they mostly used for meal preparation in their household and chose one from liquid 
vegetable oil, solid vegetable oil, and other oil. Palaw is one of the main dishes in Afghanistan 
and Central Asian countries and a variety of palaw is cooked with raisins, carrots, oil, and 
lamb. One portion of palaw contains 348 calories, 54 g of carbohydrates, 1.89 g of salt, and 12 
g of fat.21 Intake of palaw was categorized into < 3 times per week and ≥ 3 times per week. 
Categories of physical activity were defined based on the WHO’s recommendations for physical 
activity for health: at least 150 minutes of moderate-intensity aerobic physical activity throughout 
a week, at least 75 minutes of vigorous-intensity aerobic physical activity throughout a week, 
or an equivalent combination of moderate- and vigorous-intensity activities.22 The participants 
were asked if they had at least 30 minutes of vigorous-intensity physical activity 3 days per 
week or at least 30 minutes of moderate-intensity physical activity 5 days per week. Participants 
who answered yes were categorized into high physical activity and the others were low physical 
activity. All participants were asked if they had treatment for HT or DM at the time of interview.

Measurement of height, weight, WC, and BP
A non-flexible measuring tape was used to measure the height of the participants (with a 

precision of 0.1 cm), while they stood in an upright position on a flat surface with no shoes 
on. The weight of the participants was measured using a portable weight measuring scale while 
the participants were wearing light clothing and was recorded to the nearest 0.1 kg. Body 
mass index (BMI) was calculated as the weight in kilograms divided by the height in meters 
squared. A participant with BMI of ≥ 30 kg/m2 was categorized into obese, 25.0–29.9 kg/m2 
into overweight, 18.5–24.9 kg/m2 into normal weight, and < 18.5 kg/m2 into underweight. WC 
was measured using a flexible plastic tape at the midpoint between the lower part of the lowest 
rib and highest point of the hip on the mid-axillary line. A WC of ≥ 94 cm in men and ≥ 80 
cm in women was defined as a high WC.23 BP was measured by the trained health staff using 
a calibrated sphygmomanometer. The average of three readings measured 5 minutes apart was 
considered as the final BP for the analysis. Participants whose systolic BP was ≥ 140 mmHg 
or diastolic BP was ≥ 90 mmHg or who reported use of antihypertensive medications were 
categorized into having HT in this study.24

Measuring the blood sugar level
Blood samples were taken from the study participants and the fasting blood sugar level 

or the random blood sugar levels were measured using Accu-Chek Active glucometer (Roche 
Diagnostic Corporation, Indianapolis, IN, USA). All participants were asked when they ate or 
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drank last and fasting was defined as having no food or drink with calories for at least 8 hours. 
Participants with fasting blood sugar ≥ 126 mg/dL or random blood sugar ≥ 200 mg/dL or those 
who reported use of antidiabetic medications were defined as having DM in this study.25 Of the 
373 participants, 17 participants had their fasting blood sugar levels measured and 356 had their 
random blood sugar levels measured.

Data analysis
Statistical analysis was performed using the Statistical Package for Social Science version 24.0 

(SPSS Inc, Chicago, IL, USA) and descriptive statistics were determined for all the variables. 
Chi-square test was performed to compare the characteristics of males and females but Fisher’s 
exact test was used when 20% of expected cell counts were less than 5. A logistic regression 
model was used to estimate odds ratio (OR) and 95% CI. Statistical significance was set at P 
< 0.05.

Ethics approval
The Institutional Review Board of the Ministry of Public Health of Afghanistan approved 

this study on August 21, 2019 (approval number: A.0819.0062). Written informed consent was 
obtained from participants who were literate. When participants were illiterate, their fingerprints 
were affixed on the consent form to confirm their agreement after interviewers read the form.

RESULTS

The data of 373 participants who lived in the Andkhoy District of Afghanistan were analyzed 
in this study, including 228 women (61.1%) and 145 men (38.9%). The mean age of the 373 
participants was 43.2 years old (standard deviation, 15.2) and the major age group was 18–39 
years old (n=161, 43.2%) followed by 40–59 years old (n=147, 39.4%) (Table 1). The proportion 
of those having no education was 68.1% and it was higher among women (79.8%) than men 
(49.7%). Most participants (n=305, 81.8%) were married, were unemployed (n=234, 62.7%), 
and had a monthly household income of less than 100 USD (n=240, 64.3%). There were more 
female participants who were 40–59 years old (43.0% vs 33.8%), had no education (79.8% vs 
49.7%), were unemployed (89.9% vs 20.0%), and had monthly household income < 100 USD 
(68.0% vs 58.6%) than male. There were fewer female participants who were 60–79 years old 
(13.6%) than male (23.4%).

A family history of DM and HT was found among 14.5% (n=54) and 34.9% (n=130) of 
the participants, respectively (Table 2). Most participants had never smoked (n=327, 87.7%) or 
used snuff (n=317, 85.0%). In terms of food intake, 328 participants (87.9%) had a low intake 
of fruits and vegetables and 96 participants (25.7%) had palaw three times per week or more, 
respectively. Most participants (n=282, 75.6%) answered that they used liquid oil for cooking 
and no participants used solid oil. Of all participants, 246 participants (66.0%) were categorized 
as low physical activity. According to BMI, 24 participants (6.4%) and 105 participants (28.2%) 
were categorized into obesity and overweight, respectively, while 16 participants (4.3%) were 
categorized into underweight. There were 153 participants (41.0%) whose WC was high. The 
prevalence of DM was 9.7% (n=36) in total, 7.9% (n=18) in women, and 12.4% (n=18) in men. 
Of the 36 participants categorized into DM, 11 participants had treatment or dietary intervention 
for DM and 25 participants were diagnosed with DM by fasting blood sugar or random blood 
sugar during the data collection. The prevalence of HT was 29.5% (n=110) in total, 32.5% (n=74) 
in women, and 24.8% (n=36) in men. Of the 110 participants, 84 participants had treatment 
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for HT and 26 participants were diagnosed with HT by measuring BP (Table 2). There were 
more female participants who had never smoked (95.6% vs 75.2%), had high intake of fruits 
and vegetables (14.9% vs 7.6%), had palaw three times per week or more (31.6% vs 16.6%), 
and had high WC (50.9% vs 25.5%).

The characteristics of 36 participants who had DM were compared with the others (n=337). 
Binary logistic regression analysis showed that participants who were 60–79 years old (OR=6.04, 
95% CI: 2.31–15.79) had more DM compared to those who were 18–39 years old (Table 3). 
Participants who had family history of DM (OR=4.08, 95% CI: 1.92–8.68), family history of 
HT (OR=2.28, 95% CI: 1.14–4.55), palaw intake of three or more times per week (OR=2.57, 
95% CI: 1.27–5.19), low physical activity (OR=6.40, 95% CI: 1.92–21.31), obesity (OR=7.12, 
95% CI: 2.65–19.15) compared to normal BMI/underweight, and high WC (OR=5.02, 95% CI: 
2.29–11.03) compared to normal WC were associated with DM. Multivariate analysis showed 
that male compared to female (adjusted OR (AOR)=9.81, 95% CI: 2.48–38.90), family history of 
DM (AOR=3.84, 95% CI: 1.30–11.38), no history of used snuff (AOR=0.18, 95% CI: 0.04–0.75), 
low physical activity (AOR=4.53, 95% CI: 1.13–18.26), and high WC (AOR=7.93, 95% CI: 
2.40–26.20) were associated with DM.

Table 1  Socio-demographic factors of study participants

Variables

Total
(N=373)

Female
(N=228)

Male
(N=145)

P

N (%) N (%) N (%)

Age (years old)

18–39 161 (43.2) 99 (43.4) 62 (42.8) 0.033a

40–59 147 (39.4) 98 (43.0) 49 (33.8)

60–79 65 (17.4) 31 (13.6) 34 (23.4)

Education

No education 254 (68.1) 182 (79.8) 72 (49.7) <0.001a

Primary/secondary 42 (11.3) 18 (7.9) 24 (16.6)

High school or higher 77 (20.6) 28 (12.3) 49 (33.8)

Marital status

Single 44 (11.8) 25 (11.0) 19 (13.1) 0.523a

Married 305 (81.8) 186 (81.6) 119 (82.1)

Divorced/widowed 24 (6.4) 17 (7.5) 7 (4.8)

Occupation

Unemployed 234 (62.7) 205 (89.9) 29 (20.0) <0.001a

Employed 67 (18.0) 15 (6.6) 52 (35.9)

Farmer/daily worker 72 (19.3) 8 (3.5) 64 (44.1)

Monthly household income (USD)

< 100 240 (64.3) 155 (68.0) 85 (58.6) 0.021b

100 – < 200 124 (33.2) 71 (31.1) 53 (36.6)

200 ≤ 9 (2.4) 2 (0.9) 7 (4.8)

aChi-square test was performed.
bFisher’s exact test was performed.
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Table 2  Factors related to lifestyle and health of study participants

Variables
Total

(N=373)
Female

(N=228)
Male

(N=145)
P

N (%) N (%) N (%)
Family history of DM
No 319 (85.5) 193 (84.6) 126 (86.9) 0.329
Yes 54 (14.5) 35 (15.4) 19 (13.1)
Family history of HT
No 243 (65.1) 79 (34.6) 94 (64.8) 0.502
Yes 130 (34.9) 149 (65.4) 51 (35.2)
History of smoking
No 327 (87.7) 218 (95.6) 109 (75.2) <0.001
Yes 46 (12.3) 10 (4.4) 36 (24.8)
History of snuff use
No 317 (85.0) 199 (87.3) 118 (81.4) 0.081
Yes 56 (15.0) 29 (12.7) 27 (18.6)
Intake of fruits and vegetables
High 45 (12.1) 34 (14.9) 11 (7.6) 0.023
Low 328 (87.9) 194 (85.1) 134 (92.4)
Cooking oil
Liquid oil 282 (75.6) 166 (72.8) 116 (80.0) 0.072
Other oil 91 (24.4) 62 (27.2) 29 (20.0)
Palaw intake (per week)
< 3 times 227 (74.3) 156 (68.4) 121 (83.4) 0.001
3 times ≤ 96 (25.7) 72 (31.6) 24 (16.6)
Physical activity
High 127 (34.0) 70 (30.7) 57 (39.3) 0.055
Low 246 (66.0) 158 (69.3) 88 (60.7)
BMI 
Underweight 16 (4.3) 9 (3.9) 7 (4.8) 0.206
Normal 228 (61.1) 144 (63.2) 84 (57.9)
Overweight 105 (28.2) 57 (25.0) 48 (33.1)
Obese 24 (6.4) 18 (7.9) 6 (4.1)
High waist circumference
No 220 (59.0) 112 (49.1) 108 (74.5) <0.001
Yes 153 (41.0) 116 (50.9) 37 (25.5)
DM
No 337 (90.3) 210 (92.1) 127 (87.6) 0.105
Yes 36 (9.7) 18 (7.9) 18 (12.4)
HT
No 263 (70.5) 154 (67.5) 109 (75.2) 0.072
Yes 110 (29.5) 74 (32.5) 36 (24.8)

DM: diabetes mellitus
HT: hypertension
BMI: body mass index
Chi-square test was performed to compare characteristics between females and males.
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Table 3  Factors associated with diabetes mellitus among 373 adults in Andkhoy District

Variables DM
N (%)

OR
(95% CI) P AOR

(95% CI) P

Sex

Female 18 (7.9) 1 (Reference) 1 (Reference)

Male 18 (12.4) 1.65 (0.83–3.29) 0.153 9.81 (2.48–38.90) 0.001

Age (years old)

18–39 7 (4.3) 1 (Reference) 1 (Reference)

40–59 15 (10.2) 2.50 (0.99–6.32) 0.053 1.19 (0.36–4.00) 0.775

60–79 14 (21.5) 6.04 (2.31–15.79) <0.001 3.42 (0.86–13.67) 0.082

Education

No Education 26 (10.2) 1 (Reference) 1 (Reference)

Primary/secondary 3 (7.1) 0.67 (0.19–2.34) 0.535 0.55 (0.10 –3.05) 0.494

High school or higher 7 (9.1) 0.88 (0.37–2.11) 0.769 0.34 (0.06–1.88) 0.218

Marital statues

Single 1 (2.3) 1 (Reference) 1 (Reference)

Married 33 (10.8) 5.22 (0.70–39.14) 0.108 4.28 (0.39–46.68) 0.233

Divorced/widowed 2 (8.3) 3.91 (0.34–45.52) 0.276 1.91 (0.10–37.86) 0.672

Occupation

Unemployed 22 (9.4) 1 (Reference) 1 (Reference)

Employed 10 (14.9) 1.69 (0.76–3.77) 0.200 1.29 (0.25–6.72) 0.766

Farmer/daily worker 4 (5.6) 0.57 (0.19–1.70) 0.312 0.34 (0.07–1.60) 0.173

Monthly household income (USD)

< 100 22 (9.2) 1 (Reference) 1 (Reference)

100 – < 200 13 (10.5) 1.16 (0.56–2.39) 0.686 0.96 (0.34–2.69) 0.942

200 ≤ 1 (11.1) 1.24 (0.15–10.37) 0.843 0.35 (0.02–7.02) 0.494

Family history of DM

No 23 (7.2) 1 (Reference) 1 (Reference)

Yes 13 (24.1) 4.08 (1.92–8.68) <0.001 3.84 (1.30–11.38) 0.015

Family history of HT

No 17 (7.0) 1 (Reference) 1 (Reference)

Yes 19 (14.6) 2.28 (1.14–4.55) 0.020 1.55 (0.59–4.07) 0.369

History of smoking

No 31 (9.5) 1 (Reference) 1 (Reference)

Yes 5 (10.9) 1.16 (0.43–3.16) 0.765 1.48 (0.39–5.57) 0.562

History of snuff use

No 32 (10.1) 1 (Reference) 1 (Reference)

Yes 4 (7.1) 0.69 (0.23–2.02) 0.493 0.18 (0.04–0.75) 0.018

Intake of fruits and vegetables

High 4 (8.9) 1 (Reference) 1 (Reference)

Low 32 (9.8) 1.11 (0.37–3.29) 0.853 0.73 (0.19–2.87) 0.652

Cooking oil

Liquid oil 31 (11.0) 1 (Reference) 1 (Reference)

Other oil 5 (5.5) 0.47 (0.18–1.25) 0.130 0.72 (0.22–2.32) 0.583

Palaw intake (per week)

< 3 times 20 (7.2) 1 (Reference) 1 (Reference)

3 times ≤ 16 (16.7) 2.57 (1.27–5.19) 0.009 2.38 (0.99–5.73) 0.053
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The characteristics of 110 participants who had HT were compared with the others (n=263). 
Binary logistic regression analysis showed the age group of 40–59 years old (OR=5.11, 95% 
CI: 2.76–9.46) and 60–79 years old (OR=15.48, 95% CI: 7.53–31.85) compared to the age 
group of 18–39 years old, being married (OR=4.52, 95% CI: 1.57–13.01) and divorced/widowed 
(OR=8.46, 95% CI: 2.30–31.18) compared to single, family history of DM (OR=2.60, 95% CI: 
1.44–4.68) and HT (OR=2.01, 95% CI: 1.27–3.18), palaw intake of three or more times per 
week (OR=2.71, 95% CI: 1.66–4.40) compared to less than three times per week, low physical 
activity (OR=2.31, 95% CI: 1.38–3.86), overweight (OR=2.48, 95% CI: 1.52–4.05) and obesity 
(OR=2.91, 95% CI: 1.23–6.85) compared to normal BMI/underweight, and high WC (OR=2.87, 
95%CI: 1.82–4.54) compared to normal WC were associated with HT (Table 4). Having an 
education and having an occupation were negatively associated with HT. In multivariable logistic 
regression analysis, the age group of 40–59 years old (AOR=4.22, 95% CI: 1.99–8.95) and 
60–79 years old (AOR=19.83, 95% CI: 7.19–54.71) compared to the age group of 18–39 years 
old, family history of HT (AOR=2.17, 95% CI: 1.15–4.10), and consuming palaw 3 times per 
week or more (AOR=1.86, 95% CI: 1.03–3.38) compared to palaw 3 times < per week were 
associated with HT.

Table 4  Factors associated with hypertension among 373 adults in Andkhoy District

Variables DM
N (%)

OR
(95% CI) P AOR

(95% CI) P

Sex

Female 74 (32.5) 1 (Reference) 1 (Reference)

Male 36 (24.8) 0.69 (0.43–1.10) 0.116 0.74 (0.31–1.79) 0.507

Age (years old)

18–39 16 (9.9) 1 (Reference) 1 (Reference)

40–59 53 (36.1) 5.11 (2.76–9.46) <0.001 4.22 (1.99–8.95) <0.001

60–79 41 (63.1) 15.48 (7.53–31.85) <0.001 19.83 (7.19–54.71) <0.001

Education

No education 88 (34.6) 1 (Reference) 1 (Reference)

Primary/secondary 9 (21.4) 0.51 (0.24–1.12) 0.095 1.40 (0.52–3.79) 0.509

High school or higher 13 (16.9) 0.38 (0.20–0.73) 0.004 0.77 (0.26–2.30) 0.643

Physical activity

High 3 (2.4) 1 (Reference) 1 (Reference)

Low 33 (13.4) 6.40 (1.92–21.31) 0.002 4.53 (1.13–18.26) 0.034

BMI

Normal/underweight 16 (7.0) 1 (Reference) 1 (Reference)

Overweight 12 (11.4) 1.84 (0.84–4.04) 0.129 0.34 (0.11–1.05) 0.061

Obese 8 (33.3) 7.12 (2.65–19.15) <0.001 2.51 (0.58–10.91) 0.218

High waist circumference

No 9 (4.1) 1 (Reference) 1 (Reference)

Yes 27 (17.6) 5.02 (2.29–11.03) <0.001 7.93 (2.40–26.20) 0.001

DM: diabetes mellitus
HT: hypertension
BMI: body mass index
OR: odds ratio
CI: confidence interval
AOR: adjusted odds ratio
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Marital status 

Single 4 (9.1) 1 (Reference) 1 (Reference)

Married 95 (31.1) 4.52 (1.57–13.01) 0.005 1.37 (0.39–4.87) 0.623

Divorced/widowed 11 (45.8) 8.46 (2.30–31.18) 0.001 0.82 (0.16–4.24) 0.812

Occupation

Unemployed 82 (35.0) 1 (Reference) 1 (Reference)

Employed 15 (22.4) 0.53 (0.28–1.01) 0.053 0.86 (0.27–2.72) 0.802

Farmer/daily worker 13 (18.1) 0.41 (0.21–0.79) 0.008 0.62 (0.23–1.66) 0.343

Monthly household income (USD)

< 100 72 (30.0) 1 (Reference) 1 (Reference)

100 – < 200 34 (27.4) 0.88 (0.54–1.43) 0.608 1.06 (0.55–2.04) 0.860 

200 ≤ 4 (44.4) 1.87 (0.49–7.15) 0.363 0.74 (0.13–4.10) 0.726

Family history of DM

No 84 (26.3) 1 (Reference) 1 (Reference)

Yes 26 (48.1) 2.60 (1.44–4.68) 0.001 1.80 (0.79–4.10) 0.163

Family history of HT

No 59 (24.3) 1 (Reference) 1 (Reference)

Yes 51 (39.2) 2.01 (1.27–3.18) 0.003 2.17 (1.15–4.10) 0.017

History of smoking

No 102 (31.2) 1 (Reference) 1 (Reference)

Yes 8 (17.4) 0.46 (0.21–1.03) 0.059 1.00 (0.37–2.67) 0.996

History of snuff use

No 88 (27.8) 1 (Reference) 1 (Reference)

Yes 22 (39.3) 1.68 (0.93–3.04) 0.083 0.81 (0.39–1.70) 0.580

Intake of fruits and vegetables

High 11 (24.4) 1 (Reference) 1 (Reference)

Low 99 (30.2) 1.34 (0.65–2.74) 0.430 1.20 (0.49–2.90) 0.692

Cooking oil

Liquid oil 89 (31.6) 1 (Reference) 1 (Reference)

Other oil 21 (23.1) 0.65 (0.38–1.13) 0.124 0.90 (0.47–1.75) 0.759

Palaw intake (per week)  

< 3 times 66 (23.8) 1 (Reference) 1 (Reference)

3 times ≤ 44 (45.8) 2.71 (1.66–4.40) <0.001 1.86 (1.03–3.38) 0.040

Physical activity 

High 24 (18.9) 1 (Reference) 1 (Reference)

Low 86 (35.0) 2.31 (1.38–3.86) 0.001 1.04 (0.55–1.96) 0.910

BMI 

Normal/underweight 55 (24.1) 1 (Reference) 1 (Reference)

Overweight 44 (41.9) 2.48 (1.52–4.05) <0.001 1.78 (0.86–3.68) 0.119

Obese 11 (45.8) 2.91 (1.23–6.85) 0.015 1.53 (0.48–4.85) 0.472

High waist circumference

No 45 (20.5) 1 (Reference) 1 (Reference)

Yes 65 (42.5) 2.87 (1.82–4.54) <0.001 1.46 (0.73–2.91) 0.279

HT: hypertension
DM: diabetes mellitus
BMI: body mass index
OR: odds ratio
CI: confidence interval
AOR: adjusted odds ratio
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DISCUSSION

In this study, the prevalence of DM among adults of 18–79 years old in the Andkhoy District 
was 9.7%, which was lower than that in previous studies in urban areas of Afghanistan.13-16 It 
may be because the percentage of general obesity (high BMI), and central obesity (high WC) 
was lower in this study compared to the previous studies. A meta-analysis of six studies on 
DM in urban areas of Afghanistan reported that the overall prevalence of DM was 12.1% and 
that associated factors were older age, HT, and obesity.26 These results may suggest that people 
in rural areas have a healthier lifestyle compared to those in urban areas. Urbanization changes 
people’s lifestyle and environment and these changes contribute to development of NCDs, 
especially DM, among urban residents.27,28

This study showed that the prevalence of HT among adults of 18–79 years old in the 
Andkhoy District was 29.5%, which was similar to that of some previous studies in urban 
areas in Afghanistan; 24.4% among adults of 25–65 years old in Jalalabad City,16 25.7% among 
adults of 18 years or older in Kabul,15 and 32.3% among adults of 25–70 years old in Kabul.14 
In 2014, Saeed et al reported that the prevalence of HT was 46.3% among adults of 40 years 
or older in Kabul.13 However, the age distribution of study participants was not the same in 
all the studies. Therefore, it is difficult to compare the prevalence of HT among all the studies 
because it can be higher when study participants included more older people. In this study, the 
prevalence was 9.9%, 36.1%, and 63.1% in the age group of 18–39 years old, 40–59 years old, 
and 60–79 years old, respectively. When the prevalence of HT among adults who are 40 or 
older is calculated, it was 44.3% in this study and 46.3% and 48.6% in the previous studies in 
Kabul.13,14 These results suggest that almost half of adults who are 40 years or older may have 
HT in Afghanistan but further study should be conducted nationwide.

In this study, the factors associated with DM were being male, having a family history of DM, 
having never used snuff, low physical activity, and high WC. A family history of DM, physical 
inactivity, and central obesity were reported as risk factors for DM in previous studies.29,30 
The association between DM and being male was not found in previous studies conducted in 
Afghanistan.26,31 It may be because the proportion of the age group of 60–79 years old was higher 
among males than females in this study. Smoking and snuff using are reported as risk factors of 
DM because they cause systematic inflammation and nicotine-induced insulin resistance.32 On the 
other hand, a systematic review reported the association between snuff usage and malnutrition.33 
Snuff users have problems in the oral cavity, such as mouth sores, taste disorders, and toothache; 
therefore, they are more likely to have malnutrition and metabolic disorders due to low appetite 
caused by oral cavity symptoms.34 In this study, the percentage of underweight and obese was 
higher among snuff users (7.1% and 16.1%) than non-users (3.8% and 4.7%). To reduce the 
incidence of DM in Afghanistan, lifestyle intervention for increasing physical activity and for 
quitting snuff usage should be introduced and health education should be promoted.30,35

In this study, 40 years old or older, family history of HT, and intake of palaw 3 times 
per week or more were associated with HT. Older age, especially 65 years or older, and 
family history of HT were reported to be risk factors for HT in previous studies conducted in 
Afghanistan13 and other countries.36,37 A high intake of salt, saturated fats, rice, and red meat can 
increase the risk of developing HT.13,31,38-40 Palaw is Afghanistan’s national food which is made 
from meat (often lamb), onions fried with oil, rice, salt, sugar, and others. According to STEPS 
in Afghanistan in 2018, the average sodium intake was 12.5g/day among males and 11.8 g/day 
among females.41 In Afghanistan, 98% of salt intake is due to salt use while cooking or at the 
table, while processed foods are the major source of salt intake in developed countries. Reduction 
of salt intake at home should be promoted by health education in communities in Afghanistan 
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although the food-based dietary guidelines was developed in 2015, which recommended a daily 
salt intake of < 5 g/day.42

There are some limitations to this study. First, this study was conducted in a selected rural 
area, therefore, the findings in this study may not be generalizable to other rural areas in 
Afghanistan. Second, the prevalence of HT and diabetes in this study may be underestimated. 
In this study, the WHO’s guidelines of HT were applied for the definition of HT, which was 
different from that of the American Heart Association (systolic BP > 130 mmHg or diastolic 
BP > 80 mmHg).43 This is because Afghanistan is a low-income country and people’s health 
condition and the level of healthcare service in Afghanistan are totally different from those 
in high-income countries. In this study, hemoglobin A1c levels could not be measured due to 
limited capacity of local laboratories and there were only 17 participants whose fasting blood 
sugar level was measured. Third, NCD-related biomarkers, such as dyslipidemia, could not be 
included in this study because cholesterol and triglyceride levels could not be measured due to 
a limited research budget.

In conclusion, the prevalence of DM and HT among adults in the Andkhoy District, 
Afghanistan was 9.7% and 29.5%, respectively. Factors associated with DM were male gender, 
family history of DM, low physical activity, and high WC. Factors associated with HT were 
age over 40 years old, family history of HT, and palaw intake of 3 times per week or more. 
These findings are timely and important to support the formulation and implementation of NCD-
related policies and plans of action for rural population in Afghanistan. Lifestyle interventions 
for increasing physical activity should be introduced and health education about snuff usage and 
salt intake should be promoted in communities in Afghanistan.
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