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Abstract

Background: Hypertension is an important public health problem, which is prevalent and asymptomatic, with modifiable and
preventable risk factors. Afghanistan is suffering from double burden of diseases including communicable and noncommunicable
diseases (NCDs). The present study aimed at identifying hypertension and determining its factors among the adult population in
city of Kandahar in Afghanistan.
Methods: This cross- sectional study was conducted using WHO STEPwise tool, a WHO standardized tool for risk factors of (NCDs)
in urban locality, in city of Kandahar during October and November 2015. The study used a random sample of 1165 adults aged 25
to 70 years. Data were collected using a structured questionnaire for assessing noncommunicable diseases and their risk factors.
Fasting venous blood samples were collected to assess the lipid profile and fasting blood sugar. Anthropometric measurements of
the participants were also taken. Data were analyzed using SPSS Version 20.
Results: Out of all respondents, 597 (51.2%) were females and 568 (48.8%) were males, with a mean age of 38.3 ± 11.2 years. Around
two thirds of the participants (73.2%) were illiterate, 9.7% smokers, and 16.3% mouth snuff users. Of the respondents, 60% consumed
fruits 3 days or less than a week and 60% consumed vegetables more than 3 days per week. Moreover, almost 6% of the respondents
practiced vigorous physical activity and 21.3% reported doing moderate physical activity, and one third (32.2%) of the respondents
had high blood pressure. The results of multivariate analysis revealed that the independent risk factors associated with hyperten-
sion were age, gender, education status, high body mass index, central obesity, and physical inactivity with respect to reclining hours
per day.
Conclusions: One third of the adult population in the urban setting of Kandahar is suffering from hypertension. Thus, it is highly
recommended to focus on interventions to prevent and control noncommunicable diseases.
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1. Background

Noncommunicable diseases (NCDs) have emerged as a
pandemic and have risen to a great public challenge con-
tributing to high morbidity and mortality worldwide. Of
the 56 million global deaths in 2012, 38 million (68%) were
attributed to NCDs, with almost three quarters (74%) of
these deaths occurring in low and middle income coun-
tries (1). Hypertension (HT), substantial component of
NCDs, is the largest contributor to global burden of dis-
ease and is widespread in both economically developed
and developing nations (2, 3). World health organization
estimated that 40% of people older than 25 years had hy-
pertension in 2008 (4), while 7.6 million premature global
deaths were attributed to high blood pressure in 2001
(5). Generally, afflicted people are not diagnosed unless
it leads to medical conditions such as heart attacks or
brain strokes. Therefore, high blood pressure is called a
silent killer (6). Literature shows a group of factors associ-
ated with hypertension. The main factors associated with

hypertension are family history, age, race, obesity, physi-
cal inactivity, cigarette smoking, excessive salt intake, and
excessive alcohol intake (7-9). Moreover, around 10% of
healthcare expenditure is directly related to hypertension
and its complications (10). The prevalence of hyperten-
sion is highest in Africa (29.6%), followed by the Eastern
Mediterranean region (26.9%), South East Asia (24.7%), Eu-
rope (23.3%), the Western Pacific (18.7%), and America (18.2%)
(11). Among South Asian countries, Nepal reported the
second highest proportion of hypertensive people (27.3%)
after Afghanistan (29%). Furthermore, hypertension has
been the main cause of morbidity and mortality in numer-
ous Eastern Mediterranean countries, with an adult preva-
lence varying between 20% and 30% (12). In Afghanistan,
there is lack of information on NCDs including hyper-
tension due to priority given to communicable diseases.
Prevalence of hypertension in Kabul and Jalalabad in adult
population is found to be 46.2% and 28.4%, respectively (13,
14). Two neighboring countries of Afghanistan, Iran and
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Pakistan, have estimated the prevalence of hypertension
to be 22.1% and 25.3%, respectively (15, 16). Certainly the na-
tional facts are not far from these countries and consistent
information about the prevalence of hypertension is essen-
tial for the development of national and local level health
policies to prevent and control hypertension. Accordingly,
this study was conducted to identify the prevalence of hy-
pertension and assess its predictors in urban adults in city
of Kandahar in Afghanistan.

2. Methods

In this provincial cross-sectional study, data were col-
lected based on WHO STEPwise approach (17) to investi-
gate the risk factors of noncommunicable diseases. This
tool prescribes 3 steps: assessing demographic and be-
havioural risk factors, measuring physical activity, and
collecting blood samples to identify plasma biochemical
markers. This approach is amply flexible; therefore, it was
used to match the context. The study protocol was ap-
proved by the institutional review board (IRB) of the Min-
istry of Public Health. The study population was adults
aged 25 to 70 years including males and females in Kanda-
har. Kandahar province is a big province in Afghanistan,
with 18 districts including city of Kandahar, which has a
border with Pakistan and its total population for 2015 was
estimated to be 1 226,593; of which, 629,195 were male and
597,398 female. However, we have included the urban por-
tion of city of Kandahar, whose population is estimated
to be 435,036, with differentiation of 211,100 females and
223,936 males (18). Data collection in the field took one
week (October 28 to November 4, 2015). Inclusion crite-
ria were being a permanent resident of Kandahar during
the study period, providing consent to participate, being
present in the households, and being part of the sampling
frame. Exclusion criteria were being temporary residents
(resident < 6 months), living in institutionalized settings,
working in offices out of households during data collec-
tion, and being a residence of insecure areas. Due to the un-
availability of previous estimates of the risk factors’ preva-
lence in this city, the highest prevalence or sample size cal-
culation (50%), 95% confidence interval (CI), and margin of
error of 5% were assumed. We estimated the sample of 385
adults for the survey. Taking into consideration the propor-
tion of other risk factors in similar settings, the number
of participants was increased to 600. Finally, after taking
into account the design effect of cluster sampling, the final
sample size was increased to (2 × 600) = 1200 for the city,
which was reasonable for achieving the study objectives.

The expanded programme for immunization (EPI) list
of the clusters was used because of its reliability in min-
istry of public health. We received the list of all existed EPI

clusters, which included village/area name, population,
and number of households per cluster. In the first stage
of the cluster sampling, we randomly selected 7 clusters
of EPI from this list using random number of excel sheet.
In the second stage, we randomly selected 5 areas (called
Area/Guzar) from the each selected cluster. Then, the whole
sample of households was distributed among the selected
areas according to the proportion to the size of the house-
hold in each cluster / areas.

All participants involved in the data collection at-
tended an intensive training workshop involving inter-
view techniques, data collection tools, practical applica-
tions, and blood sample collections. A household was de-
fined as a group of people who share the same food pot
(not the same roof). In each household the interviewer
enumerated all persons who were eligible for our study
based on the inclusion criteria. In households with more
than one eligible person, we used a lottery system to select
the respondent for the survey. In cases of refusal, which
was less than 5%, the interviewer approached the next avail-
able household. This method provided an equal chance
of each member of the household being selected. Vari-
ous groups of targeted data including demographic, be-
havioural, and clinical variables were collected. Anthro-
pometric measurements (height and weight) were used
to calculate body mass index (BMI). Weight was measured
using electronic scale for adults with barefoot and light
dress, while the waist circumference was measured by flex-
ible tailors’ strep and height was recorded using inflexi-
ble measurement bars. A BMI of ≥ 30 kg/m2 was consid-
ered as obese, 25 - 30 kg/m2 as overweight, and 18.5 - 25
kg/m2 as normal weight (19). A waist circumference of 94
cm for men and 80 cm for women was considered as cen-
tral obesity (20). The operational definition for hyperten-
sion was based on measuring blood pressure on the spot
thrice, at the start of, in the middle, and at the end of
the interview. The average of these 3 measurements was
considered for analysis. Hypertension was classified into
3 categories. Having systolic blood pressure (SBP) ≥ 140
mmHg and/or diastolic pressure (DBP) ≥ 90 mmHg were
considered as hypertensive (21). Those who were identi-
fied by health workers as hypertensive and were already
under treatment were included in the analysis as hyperten-
sive. Furthermore, having SBP < 120 mmHg and DBP < 80
mmHg were categorized as being normal. SBP of (120 - 140)
mmHg and DBP of (80 - 90) mmHg were considered as pre-
hypertensive. A fasting blood sugar of ≥ 126 mg/dL was
considered as diabetes mellitus (22). Based on STEPs ap-
proach, physical activity was categorized as vigorous and
moderate activity, in which the heart beat will be increased
rapidly or moderately for 10 minutes, respectively. In ad-
dition, as a proxy for physical activity, information about
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walking hours or reclining hours per day was collected
from all cases and was given by the interviewer to clarify
the questions.

When the interview was done, the participants’ blood
samples were collected the next morning after the respon-
dent had fasted for 10 to 12 hours. On the day of the sample
collection, the samples were transported in cool boxes (2 -
8°C) from the field to the Public Health Laboratory, where
it was processed. Then, serum was separated and shipped
to the central public health laboratory (CPHL) in Kabul.
We coded the samples using cry-vials. On arrival in CPHL,
all serum samples were stored at -80°C until biochemi-
cal test was conducted. Overall, 1165 samples were tested
for biochemical measurement of triglyceride, cholesterol,
and glucose; and more than 12 samples were poor and
discarded. Data were entered in Epi-info, Version 7, and
cleaned data were analysed using SPSS, Version 20. Descrip-
tive and statistical analysis was done on 1165 records to
identify the proportion of hypertension and find the asso-
ciation of predictors. Written informed consent was taken
from each individual ahead of the interview time and par-
ticipants were assured of confidentiality of data. In addi-
tion, the participants were assured that if there were any
adverse findings in their blood samples, they would be no-
tified. However, the participants were informed that they
could obtain their results if they came to the surveillance
office in Kandahar once the lab results were out. Thus,
those with high blood sugar and blood lipids were con-
tacted by phone and the results were submitted to them,
while others came to office.

3. Results

Table 1 summarizes the frequency distribution of the
main variables of the study participants. Out of the total
participants enrolled (1202) in the study, 1165 (96.9%) were
included in the final statistical analysis as there were ma-
jor deficiencies in the remaining records. In this study, 597
(51.2%) were female and 568 (48.8%) were male, with a mean
age of 38.3± 11.2 years. Most of the study participants were
married (79.3%), illiteracy rate was 73.2%, and 88.5% of fe-
males were housewives.

Describing behavioral risk factors reflects that 9.7% of
the participants were smokers and 16.3% were snuffers;
40% consumed fruits and 59.7% consumed vegetables » 3
days per week. Of the respondents, 33% reported to use liq-
uid oil for cooking, while 37% used solid ghee, and 29.7%
used both with no difference. Almost 10% (5.9%) of the re-
spondents practiced vigorous physical activity and 21.3%
reported doing moderate physical activity. Approximately
half (56.3%) of the respondents reported reclining of > 3
hours per day. About 16% of the study respondents were

obese and 55.5% suffered from central obesity. Approxi-
mately, one fourth (22.2%) was recorded as raised blood
sugar. Only about 38.6% of the participants had low and/or
normal range of blood pressure, while 29.1% were prehy-
pertensive, and 32.3% were hypertensive. Of female and
male participants, 40.5% and 23.6% had high blood pres-
sure, respectively. Out of this group of high blood pres-
sure, 25.2% were unaware of their status of hypertension
and just 7.1% were under treatment. As a whole, the average
of systolic blood pressure was 125.59± 14.16 and average of
diastolic blood pressure was 83.19 ± 10.74 mmHg.

Statistical analysis at bivariate level is displayed in
Table 2. The analysis of risk factors for high systolic
blood pressure revealed a statistically significant associa-
tion with age, education, marital status, frequency of tak-
ing red meat per week, sedentary lifestyle, body mass in-
dex, central obesity, and raised blood sugar. However, fre-
quency of intake of fruits and vegetables and vigorous and
moderate physical activity were not significantly associ-
ated with high blood pressure. Table 3 demonstrates the
multivariate analysis of the association of risk factors and
hypertension. The independent risk factors of hyperten-
sion were age, gender, education status, high body mass in-
dex, central obesity calculating from high waist circumfer-
ence, physical inactivity with respect to reclining per day.
Marital status, raised blood sugar, and frequency of taking
red meat were not found to be significant in the multivari-
ate analysis, however, they had a statistically significant re-
lationship with hypertension at bivariate level.

4. Discussion

High blood pressure among adult citizens in Kandahar
is a significant finding and provides a baseline and trig-
ger point for planners and policymakers. This study re-
vealed that the prevalence of hypertension in the urban
setting of Kandahar in Afghanistan is 32.3%, indicating that
almost one third of the adult population of this city is suf-
fering from this public health problem. These findings are
supported by being comparable to other findings of na-
tional (13, 14) and international studies (23, 24). It further
reveals that the country has entered into an epidemic of
noncommunicable diseases such as hypertension, while in
the last decade the country has focused on infectious dis-
eases, nutrition, and maternal health (25, 26). Another im-
portant finding is that most adults were unaware of their
high blood pressure, proving that the disease is really a
silent killer (27, 28). Similar to other studies, age was as-
sociated with high blood pressure at bivariate and mul-
tivariate level, meaning that blood pressure increases by
age. Such results were found by other studies including
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Table 1. Frequency Distribution of Demographic, Socioeconomic and Behavioral Characteristics of the Study Participants, Kandahar City (N = 1165)

Variables Categories Total Female Male

No. % No. % No. %

Age

25 - 34 520 44.6 272 45.6 248 43.7

35 - 44 323 27.7 161 27 162 28.5

45 - 54 188 16.1 94 15.7 94 16.5

55+ 134 11.5 70 11.7 64 11.3

Level of education

Illiterate 840 73.2 533 89.4 307 55.6

Literate 308 26.9 63 10.6 245 44.4

Marital status

Single 120 10.3 25 4.2 95 16.8

Married 922 79.3 487 81.6 435 76.9

Widow/Widower 75 6.4 66 11.1 9 1.6

Work status

Official Employees 125 13.8 11 2.4 114 25.7

Private Business 110 12.1 6 1.3 104 23.4

Worker/Farmer 130 14.3 0 0 130 29.3

Jobless 92 10.2 19 4.1 73 16.4

Housework 414 45.7 409 88.5 5 1.1

Unable to work 35 3.9 17 3.7 18 4.1

Cigarette smoking status

No 1052 90.3 584 97.8 468 82.4

Yes 113 9.7 13 2.2 100 17.6

Mouth snuff status

No 973 83.7 574 96.3 399 70.5

Yes 189 16.3 22 3.7 167 29.5

Fruit serving ( days per week)

≤ 3 683 59.7 344 58.3 399 61.1

> 3 462 40.3 246 41.7 216 38.9

Vegetable’s serving (days per week)

≤ 3 469 40.3 199 33.4 270 47.5

> 3 695 59.7 397 66.6 298 52.5

Vigorous physical activity

No 1094 94.1 581 97.6 513 90.5

Yes 68 5.9 14 2.4 54 9.5

Moderate physical Activity

No 914 78.7 434 72.9 480 84.8

Yes 247 21.3 161 27.1 86 15.2

Basic mass index (in kg/m square)

Underweight 57 4.9 38 6.4 19 3.3

Normal weight 522 44.8 222 37.2 300 52.8

Overweight 400 34.3 205 34.3 195 34.3

Obesity 186 16 132 22.1 54 9.5

Central obesity

No 482 44.5 86 16.7 396 70

Yes 600 55.5 430 83.3 170 30

Blood Sugar elevated ( diabetes mellitus including
under treatment)

No 896 77.6 440 74.6 456 80.7

Yes 259 22.4 150 25.4 109 19.3
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Table 2. Bivariate Analysis of Demographic, Socio-Economic and Behavioral Factors and Hypertension Among Study Participants in Kandahar Afghanistan

Variables Categories Normotensive Hypertensive Odds Ratio CI 95% LL CI 95% UL

Age in years

25 - 34 425 (81.7) 95 (18.3) 1 Reference

35 - 44 210 (65) 113 (35) 2.221 1.607 3.069

45 - 54 107 (56.9) 81 (43.1) 3.206 2.219 4.633

55 and over 47 (35.1) 87 (64.9) 7.949 5.203 12.143

Gender

Female 355 (59.5) 242 (40.5) 1 Reference

Male 434 (76.4) 134 (23.6) 0.453 0.352 0.584

Level of education

Illiterate 525 (62.5) 315 (37.5) 1 Reference

Literate 247 (80.2) 61 (19.8) 0.412 0.301 0.563

Marital status

Single 99 (82.5) 21 (17.5) 1 Reference

Married 629 (68.2) 293 (31.8) 2.196 1.344 3.588

Smoking

No 705 (67) 347 (33) 1 Reference

Yes 84 (74.3) 29 (25.7) 0.701 0.451 1.09

Strong physical activity

No 736 (67.3) 358 (32.7) 1 Reference

Yes 51 (75) 17 (25) 0.685 0.39 1.204

Moderate physical activity

No 629 (68.8) 285 (31.2) 1 Reference

Yes 157 (63.6) 90 (36.4) 1.265 0.942 1.698

Sedentary lifestyle in hours daily

< 3 hours 313 (62) 192 (38) 1 Reference

≥ 3 hours 471 (72.4) 180 (27.6) 0.623 0.486 0.799

Fruits serving days per week

< 3 days 458 (67.1) 225 (32.9) 1 Reference

≥ 3 days 317 (68.6) 145 (31.4) 0.931 0.723 1.199

Vegetables serving days per week

< 3 days 327 (69.7) 142 (30.8) 1 Reference

≥ 3 days 462 (66.5) 233 (33.5) 1.161 0.902 1.495

Taking red meat in days per week

< 2 days 121 (89) 15 (11) 1 Reference

≥ 2 days 589 (65.7) 308 (34.3) 4.218 2.424 7.34

Body mass index

Underweight 42 (73.7) 15 (26.3) 1 Reference

Normal 390 (74.7) 132 (25.3) 1.111 0.572 2.158

Overweight 255 (63.8) 145 (36.2) 1.765 0.906 3.438

Obese 102 (54.8) 84 (45.2) 2.292 1.137 4.621

Central obesity

No 381 (79) 101 (21) 1 Reference

Yes 342 (57) 258 (43) 2.846 2.167 3.737

Raised blood sugar

No 629 (70.2) 267 (29.8) 1 Reference

Yes 154(59.5) 105 (40.5) 1.606 1.206 2.139

national and international research papers (29, 30). Fur-
thermore, there was the effect of sex on hypertension in
our study meaning that males are at a higher risk of hav-
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Table 3. Multivariate Analysis of Risk factors and Hypertension Among Study Participants in Kandahar City Afghanistan

Variables Categories B Odds Ratio CI 95% Lower Limit CI 95% Upper Limit P Value

Age 0.059 1.061 1.048 1.075 < 001

Sex

Female 1 Reference

Male 0.0521 1.683 1.186 2.39 < 05

Education status

Illiterate 1 Reference

Literate 0.388 1.474 1.018 2.134 < 05

Body mass index 0.029 1.029 1.004 1.055 < 05

Central obesity

No 1 Reference

Yes -0.483 0.617 0.435 0.875 < 05

Reclining at home in hours per day -0.063 0.939 0.883 0.999 < 05

ing high blood pressure. Education level of has an effect on
high blood pressure. Those who were literate had higher
blood pressure and this could be due to their lack of phys-
ical activity and working at an office compared to illiter-
ate people whose work may involve more physical activ-
ity. Body mass index and central obesity were statistically
associated with hypertension at both statistical analysis
levels. This finding is in agreement with other studies in
similar settings (13, 14, 28). Physical inactivity with respect
to reclining in hours per day was also associated with hy-
pertension (31). It means that being physically inactive
makes adult citizens susceptible to obesity and hyperten-
sion and probably to other health problems. Physical ac-
tivity will prevent obesity and hypertension. Some other
studies also supported this association (32). A community
based study reported that age, education, physical activity,
and diabetes were significantly associated with hyperten-
sion, which is in agreement with findings of this study (33).

High prevalence of hypertension (one third of adult
population) in urban areas in Afghanistan is very much a
significant finding, which requires substantial attention.
As life goes on, the level of noncommunicable diseases in-
cluding high blood pressure increases, therefore, interven-
tions to prevent and control such public health challenges
are crucial. According to our findings focusing on older
age groups, education level, high weight, and physical in-
activity are of significant importance. Awareness among
the population is needed to decrease the double burden
of diseases in the country. This study had some limita-
tions such as financial constraints to list all households
ahead of study commencement and the security situation,
which forced the research team to exclude some areas. Per-

haps checking blood pressure, taking blood samples, and
promising to share the results encouraged the adults with
such problems to participate in the study, and probably
causing an overestimation of findings. The findings may
motivate the policymakers to design and conduct studies
at national level.

4.1. Conclusion
The prevalence of high blood pressure was substan-

tially high in this urban population. Thus, designing and
conducting analytical studies to identify the main causes
and implement pertinent interventions is of high impor-
tance. Consequently, effective community-based preven-
tive and control strategies is essential.

Acknowledgments

The respectable colleagues in disease early warning
system in Kabul are thanked for their contribution in
the smooth implementation of this study. Central public
health laboratory staff are also highly appreciated for test-
ing the blood samples.

Footnote

Financial Disclosure: The main study was supported in
part by world health organization office in Kabul and min-
istry of public health, Afghanistan national public health
institute and central public health laboratory in Kabul. The
funding organizations were public institutions and had
no role in designing and conducting the study, collecting,
managing and analyzing the data, or preparing, reviewing,
and approving the manuscript.

6 Jundishapur J Helath Sci. 2017; 9(3):e59990.

http://jjhsci.com


Islam Saeed KM

References

1. Word Health Organization . Global status report on non-
communicable diseases 2014. Geneva: World Health Organization;
2014.

2. Lim SS, Vos T, Flaxman AD, Danaei G, Shibuya K, Adair-Rohani H,
et al. A comparative risk assessment of burden of disease and in-
jury attributable to 67 risk factors and risk factor clusters in 21 re-
gions, 1990-2010: a systematic analysis for the Global Burden of Dis-
ease Study 2010. Lancet. 2012;380(9859):2224–60. doi: 10.1016/S0140-
6736(12)61766-8. [PubMed: 23245609].

3. Kearney PM, Whelton M, Reynolds K, Whelton PK, He J. World-
wide prevalence of hypertension: a systematic review. J Hypertens.
2004;22(1):11–9. doi: 10.1097/00004872-200401000-00003. [PubMed:
15106785].

4. World Health Organization . Global brief on hypertension 2013.
Available from: http://apps.who.int/iris/bitstream/10665/79059/1/
WHODCOWHD2013.2eng.pdf?ua=1.

5. Lawes CM, Vander Hoorn S, Rodgers A, International Society of
H. Global burden of blood-pressure-related disease, 2001. Lancet.
2008;371(9623):1513–8. doi: 10.1016/S0140-6736(08)60655-8. [PubMed:
18456100].

6. Sytkowski PA, D’Agostino RB, Belanger AJ, Kannel WB. Secular trends
in long-term sustained hypertension, long-term treatment, and car-
diovascular mortality. The Framingham Heart Study 1950 to 1990.
Circulation. 1996;93(4):697–703. doi: 10.1161/01.CIR.93.4.697. [PubMed:
8640998].

7. Fauci S. Factors that contribute to high blood pressure: The Ameri-
can heart association. 17th ed. New York, USA: The McGraw-Hill Com-
panies; 2008. Harrison’s principles of Internal Medicine.

8. World Health Organization . 2008-2013 action plan for the global
strategy for the prevention and control of non-communicable dis-
eases. Geneva Switzerland: World Health Organization Press; 2008.

9. Krishnan A, Shah B, Lal V, Shukla DK, Paul E, Kapoor SK. Prevalence of
risk factors for non-communicable disease in a rural area of Farid-
abad district of Haryana. Indian J Public Health. 2008;52(3):117–24.
[PubMed: 19189832].

10. Gaziano TA, Bitton A, Anand S, Weinstein MC, International Soci-
ety of H. The global cost of nonoptimal blood pressure. J Hyper-
tens. 2009;27(7):1472–7. doi: 10.1097/HJH.0b013e32832a9ba3. [PubMed:
19474763].

11. World Health Organization . Global Health Observatory Data Repos-
itory Available from: http://apps.who.int/gho/data/view.main.2540?
lang=en.

12. Alwan A. Prevention and management of hypertension, WHO Re-
gional Office for the Eastern Mediterranean. EMRO Technical Publica-
tions Series; .

13. Saeed KM, Rasooly MH, Brown NJ. Prevalence and predictors of adult
hypertension in Kabul, Afghanistan. BMC Public Health. 2014;14:386.
doi: 10.1186/1471-2458-14-386. [PubMed: 24754870].

14. Khwaja Mir Islam S. Prevalence of hypertension and associated fac-
tors in Jalalabad City, Nangarhar Province, Afghanistan. Cent Asian J
Glob Health. 2015;4(1) doi: 10.5195/cajgh.2015.134.

15. Haghdoost AA, Sadeghirad B, Rezazadehkermani M. Epidemiology
and heterogeneity of hypertension in Iran: a systematic review. Arch
Iran Med. 2008;11(4):444–52. [PubMed: 18588378].

16. Degenhardt L, Whiteford HA, Ferrari AJ, Baxter AJ, Charlson FJ, Hall
WD, et al. Global burden of disease attributable to illicit drug use and
dependence: findings from the Global Burden of Disease Study 2010.
Lancet. 2013;382(9904):1564–74. doi: 10.1016/S0140-6736(13)61530-5.
[PubMed: 23993281].

17. Bonita R, De Courten M, Dwyer T, Jamrozik K, Winkelmann R. Surveil-
lance of risk factors for noncommunicable diseases: The WHO STEP-
wise approach: Summary. Geneva: World Health Organization; 2001.

18. Central Statistics of Afghanistan (CSO) . Islamic State of
Afghanistan. Population: Estimated Settled Population by
Civil Division, Urban, Rural and Sex-2015-16 Available from:
http://www.cso.gov.af/en/page/demography-and-socile-
statistics/demograph-statistics/3897111.

19. World Health Organization . Obesity: preventing and managing the
global epidemic. Geneva: World Health Organization; 2000.

20. The IDF consensus worldwide definitions of the metabolic syndrome
Brussels: International Diabetes Federation; 2006. Available from:
http://www.idf.org/webdata/docs/IDF_Meta_def_final.pdf .

21. Whitworth JA, World Health Organization ISOHWG. 2003 World
Health Organization (WHO)/International Society of Hyperten-
sion (ISH) statement on management of hypertension. J Hyper-
tens. 2003;21(11):1983–92. doi: 10.1097/01.hjh.0000084751.37215.d2.
[PubMed: 14597836].

22. Diabetes. . Fact sheet no. 312 Geneva: World Health Organization;
2015. [updated January 2015]. Available from: http://www.who.int/
mediacentre/factsheets/fs312/en/.

23. Awoke A, Awoke T, Alemu S, Megabiaw B. Prevalence and associ-
ated factors of hypertension among adults in Gondar, Northwest
Ethiopia: a community based cross-sectional study. BMC Cardiovasc
Disord. 2012;12:113. doi: 10.1186/1471-2261-12-113. [PubMed: 23186560].

24. Ibrahim NK, Hijazi NA, Al-Bar AA. Prevalence and Determinants of Pre-
hypertension and Hypertension among Preparatory and Secondary
School Teachers in Jeddah. J Egypt Public Health Assoc. 2008;83(3-
4):183–203. [PubMed: 19302774].

25. Annual HMIS Report 1392. Health management information system
(HMIS). Kabul, Afghanistan: Ministry of Public Health.; 2015.

26. DEWS Annual Report 2015. Disease early warning system (DEWS)
surveillance. Kabul, Afghanistan: Afghan National Public Health In-
stitute, Ministry of Public Health; 2015.

27. Helelo TP, Gelaw YA, Adane AA. Prevalence and associated factors of
hypertension among adults in Durame Town, Southern Ethiopia.PLoS
One. 2014;9(11):e112790. doi: 10.1371/journal.pone.0112790. [PubMed:
25415321].

28. Bonsa F, Gudina EK, Hajito KW. Prevalence of hypertension and asso-
ciated factors in Bedele Town, Southwest Ethiopia. Ethiop J Health Sci.
2014;24(1):21–6. doi: 10.4314/ejhs.v24i1.3. [PubMed: 24591795].

29. Manimunda SP, Sugunan AP, Benegal V, Balakrishna N, Rao MV, Pe-
sala KS. Association of hypertension with risk factors & hypertension
related behaviour among the aboriginal Nicobarese tribe living in
Car Nicobar Island, India. Indian J Med Res. 2011;133:287–93. [PubMed:
21441682].

30. Jaddou HY, Batieha AM, Khader YS, Kanaan AH, El-Khateeb MS, Ajlouni
KM. Hypertension prevalence, awareness, treatment and control, and
associated factors: results from a national survey, jordan. Int J Hyper-
tens. 2011;2011:828797. doi: 10.4061/2011/828797. [PubMed: 22187623].

31. Prabakaran J, Vijayalakshmi N, VenkataRao E. Prevalence of hyperten-
sion among urban adult population (25-64 years) of Nellore, India. Int
J Res Dev Health. 2013;1(2):42–9.

32. Vaidya A, Krettek A. Physical activity level and its sociodemographic
correlates in a peri-urban Nepalese population: a cross-sectional
study from the Jhaukhel-Duwakot health demographic surveillance
site. Int J Behav Nutr Phys Act. 2014;11(1):39. doi: 10.1186/1479-5868-11-39.
[PubMed: 24628997].

33. Dhungana RR, Pandey AR, Bista B, Joshi S, Devkota S. Prevalence
and Associated Factors of Hypertension: A Community-Based Cross-
Sectional Study in Municipalities of Kathmandu, Nepal. Int J Hy-
pertens. 2016;2016:1656938. doi: 10.1155/2016/1656938. [PubMed:
27293880].

Jundishapur J Helath Sci. 2017; 9(3):e59990. 7

http://dx.doi.org/10.1016/S0140-6736(12)61766-8
http://dx.doi.org/10.1016/S0140-6736(12)61766-8
http://www.ncbi.nlm.nih.gov/pubmed/23245609
http://dx.doi.org/10.1097/00004872-200401000-00003
http://www.ncbi.nlm.nih.gov/pubmed/15106785
http://apps.who.int/iris/bitstream/10665/79059/1/WHODCOWHD2013.2eng.pdf?ua=1
http://apps.who.int/iris/bitstream/10665/79059/1/WHODCOWHD2013.2eng.pdf?ua=1
http://dx.doi.org/10.1016/S0140-6736(08)60655-8
http://www.ncbi.nlm.nih.gov/pubmed/18456100
http://dx.doi.org/10.1161/01.CIR.93.4.697
http://www.ncbi.nlm.nih.gov/pubmed/8640998
http://www.ncbi.nlm.nih.gov/pubmed/19189832
http://dx.doi.org/10.1097/HJH.0b013e32832a9ba3
http://www.ncbi.nlm.nih.gov/pubmed/19474763
http://apps.who.int/gho/data/view.main.2540?lang=en
http://apps.who.int/gho/data/view.main.2540?lang=en
http://dx.doi.org/10.1186/1471-2458-14-386
http://www.ncbi.nlm.nih.gov/pubmed/24754870
http://dx.doi.org/10.5195/cajgh.2015.134
http://www.ncbi.nlm.nih.gov/pubmed/18588378
http://dx.doi.org/10.1016/S0140-6736(13)61530-5
http://www.ncbi.nlm.nih.gov/pubmed/23993281
http://www.cso.gov.af/en/page/demography-and-socile-statistics/demograph-statistics/3897111
http://www.cso.gov.af/en/page/demography-and-socile-statistics/demograph-statistics/3897111
http://www.idf.org/webdata/docs/IDF_Meta_def_final.pdf
http://dx.doi.org/10.1097/01.hjh.0000084751.37215.d2
http://www.ncbi.nlm.nih.gov/pubmed/14597836
http://www.who.int/mediacentre/factsheets/fs312/en/
http://www.who.int/mediacentre/factsheets/fs312/en/
http://dx.doi.org/10.1186/1471-2261-12-113
http://www.ncbi.nlm.nih.gov/pubmed/23186560
http://www.ncbi.nlm.nih.gov/pubmed/19302774
http://dx.doi.org/10.1371/journal.pone.0112790
http://www.ncbi.nlm.nih.gov/pubmed/25415321
http://dx.doi.org/10.4314/ejhs.v24i1.3
http://www.ncbi.nlm.nih.gov/pubmed/24591795
http://www.ncbi.nlm.nih.gov/pubmed/21441682
http://dx.doi.org/10.4061/2011/828797
http://www.ncbi.nlm.nih.gov/pubmed/22187623
http://dx.doi.org/10.1186/1479-5868-11-39
http://www.ncbi.nlm.nih.gov/pubmed/24628997
http://dx.doi.org/10.1155/2016/1656938
http://www.ncbi.nlm.nih.gov/pubmed/27293880
http://jjhsci.com

	Abstract
	1. Background
	2. Methods
	3. Results
	Table 1
	Table 2
	Table 3

	4. Discussion
	4.1. Conclusion

	Acknowledgments
	Footnote
	Financial Disclosure

	References

