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Abstract

Background: Refugees are highly vulnerable to many health-related risks. Monitoring non-communicable diseases
(NCDs) is of overriding importance in these populations. This study aimed to investigate the prevalence of risk
factors for NCDs amongst Afghan refugees in a refugee camp located in southern Iran.

Methods: This cross-sectional sturdy was conducted in 2018. Risk factors such as inadequate nutrition, physical
inactivity, tobacco smoking, obesity and overweight, hypertension (HTN), elevated fasting plasma glucose (FPG), and
dyslipidaemia were assessed. Data were gathered with a modified WHO STEPS procedure. Prevalence and age-
standardized prevalence and their 95% confidence intervals (CI) were estimated.

Results: The estimated prevalence were 94% for inadequate fruit/vegetable consumption, 18% for physical
inactivity, 9% for tobacco smoking, 3% for FPG, 20% for HTN, 51% for central obesity, 24% for overweight, 19% for
obesity, and 69% for dyslipidaemia.

Conclusions: Except for inadequate fruit and vegetable intake and dyslipidaemia, the prevalence of other NCD risk
factors was low among Afghan refugees in Iran. Raising awareness about healthy diet and its importance and the
provision of more affordable fruit and vegetables are two effective measures toward improving the health of
refugees in Iran.
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Background
Refugees, as a vulnerable population [1], have higher
risks of developing mental [2, 3] and physical [4] disor-
ders [5]. In addition to higher rates of infectious diseases
[6], the prevalence of non-communicable diseases
(NCDs) and their risk factors are rising in these popula-
tions [7, 8].

The largest and fastest growing proportion of the glo-
bal burden of diseases is attributed to NCDs [9, 10], par-
ticularly in low- and middle-income populations.
Therefore NCD control is a worldwide priority [11].
Controlling NCDs requires a shift to primary prevention
by tackling key modifiable risk factors including inad-
equate nutrition, physical inactivity, alcohol consump-
tion, smoking, high blood pressure, and dyslipidaemia
[12, 13]. Therefore, monitoring the current status of
these key risk factors is an essential element of NCD
control.

© The Author(s). 2021 Open Access This article is licensed under a Creative Commons Attribution 4.0 International License,
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give
appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if
changes were made. The images or other third party material in this article are included in the article's Creative Commons
licence, unless indicated otherwise in a credit line to the material. If material is not included in the article's Creative Commons
licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.
The Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the
data made available in this article, unless otherwise stated in a credit line to the data.

* Correspondence: hosseinmolavi@ymail.com
1MPH Department, Medical School, Shiraz University of Medical Sciences,
Setad Square, Shiraz, Fars, Iran
Full list of author information is available at the end of the article

Taherifard et al. BMC Public Health          (2021) 21:442 
https://doi.org/10.1186/s12889-021-10482-9

http://crossmark.crossref.org/dialog/?doi=10.1186/s12889-021-10482-9&domain=pdf
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
mailto:hosseinmolavi@ymail.com


The Islamic Republic of Iran has been hosting Afghan
refugees since the 1980s [14]. In July 2017, it was re-
ported by the United Nations High Commissioner for
Refugees (UNHCR) that more than 950,000 Afghan refu-
gees were residing Iran [15]. Most of this population
consists of the progeny of two main waves of asylum
seekers who fled Afghanistan and entered Iran after the
invasion of Soviet troops in 1979 and during the Taliban
rule era from 1996 to 2001 [16, 17]. However, the major-
ity of them are unable to gain citizenship [18], and so
are not included in health screening programs such as
STEPwise approach to surveillance (STEPS). Accord-
ingly, the current status and prevalence of key risk fac-
tors of NCDs are unknown among Afghan refugees in
Iran.
To date, seven rounds of national surveillance studies

of risk factors for NCDs have been conducted in Iran
since 2005. According to the latest study in 2016, inad-
equate fruit and vegetable intake, abnormal lipid profile
and insufficient physical activity comprised the three
most prevalent risk factors among the Iranian popula-
tion at 82, 69 and 56%, respectively [19]. Although there
is no national NCDs surveillance in Afghanistan, two
studies assessed the prevalence of risk factors for NCDs
in Jalalabad and Kabul [20, 21]. In the Kabul study it was
reported that the prevalence of obesity and hyperten-
sion (HTN) were 31 and 33%, respectively.
The present study was conducted to assess the current

status of prevalence of the most common risk factors for
NCDs with a modified World Health Organisation
(WHO) STEPS procedure.

Methods
This survey was conducted in one of the eight registered
Afghan refugee camps, located in southern Iran. This
camp was selected as a convenient study setting. Because
of executive and legal issues the study had not applic-
ability to be conducted in other camps. In this camp, al-
most all primary and outpatient healthcare services are
provided by a single healthcare centre funded by the
UNHCR. One general practitioner and four healthcare
providers, including two Afghans residing in the camp,
are responsible for providing healthcare for this popula-
tion. A total of 628 Afghan refugees reside in the camp
(327 men and 301 women); almost all female individuals
in this population do not work outside their house, and
the men are the breadwinners of the family, engaging
mostly in manual labour occupations.

Sample size and participants
All camp residents who were 15 years of age or older
were eligible to participate in the study, and all were
enrolled.

Data collection
The study was designed mainly based on the WHO
STEPwise approach to NCD risk factors surveillance
[22]. The data were collected by the camp’s healthcare
providers in 2018. A 2-day training workshop was held
for the staff before data collection, and their first day of
data collection was supervised by 2 Ministry of Health
experts.
Data were collected in three steps as follows: step 1: a

gender-matched face-to-face interview for demographic
information and behavioural measurements; step 2:
physical and anthropometric measurements; step 3: bio-
chemical measurements. All participants were invited to
come to the clinic early in the morning, and were
instructed to fast for at least 10 h in preparation for step
3. Furthermore, individuals with diabetes who were on
medication (tablets or insulin) were reminded not to for-
get their medications and to bring them to the labora-
tory for subsequent use after step 3 was completed.

Step 1: demographic information and behavioural
measurements
During an interview based on the Iranian national STEPS
interview form, participants were asked about the number
of members in the household, house residential area, aver-
age household monthly income, and their gender and age.
Data on their nutrition, physical activity, and tobacco con-
sumption were also collected. For nutritional status, the
numbers of fruits and vegetables consumed on average in
a typical day of the week were recorded. For physical ac-
tivity, the participants were questioned about the quality
and quantity of physical activity in the three domains of
occupation, transport (walking, hiking or cycling) and
recreation. Occupational physical activities were divided
into two categories of vigorous or moderate intensity.
Vigorous-intensity activities were those which lasted for at
least 10min continuously and caused a subjective percep-
tion of marked increase in respiration and heart rate (for
example, carrying heavy loads, construction, forestry and
drilling). Moderate-intensity activities lasted for at least
10min and led to a subjective perception of slight increase
in breathing and heart rate (for example, cleaning, wash-
ing by hand, milking cows by hand, planting and harvest-
ing crops, and weaving). In a same way, activity during
leisure time was recorded as two types: vigorous-intensity
activities which made participants breathe much harder
than normal, such as soccer, tennis, high-impact aerobics,
and fast swimming, or moderate-intensity ones which
made participants breathe somewhat harder than normal,
such as cycling, jogging, and low-impact aerobics.
Furthermore, respondents were asked if a medical

practitioner or healthcare provider had ever told them
that they had diabetes mellitus (DM) or HTN.
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Step 2: physical measurements
Height and weight were measured with a mechanical
telescopic measuring rod (Seca 222, Germany) and a
digital scale (EF972, China), respectively. For height
measurements, the participants were asked to remove
their footwear and head gear, and those with a high
hairdo were asked to press it down. In women, height
was measured by female staff members in order to avoid
awkwardness if participants needed to remove their veil
or head scarf. To record body weight, all participants
were asked the day before to wear light clothes, and
were asked to remove their shoes and head gear, and to
empty out their pockets.
For waist (WC) and hip circumference (HP) mea-

surements, a constant tension tape was placed on the
midpoint between the lowest palpable rib and the
highest part of the iliac crest, and participants were
asked to relax their arms at their sides; then WC was
measured at the end of a normal expiration. Then the
tape was positioned at the widest part of the but-
tocks, and HP was measured while their arms were
relaxed at their sides.
Blood pressure (BP) was measured twice for each

participant, once after step 1 was completed, and
again at the end of step 3. An automatic digital
sphygmomanometer (ALPK2 K2 1702) was used for
BP measurements.

Step 3: biochemical measurements
A 5-mL sample of venous blood was collected in a
tube while the participant was seated, and serum was
separated by centrifugation immediately thereafter.
Fasting plasma glucose (FPG), triglycerides (TG), total
cholesterol (TC), high-density lipoprotein cholesterol
(HDL-C), and low-density lipoprotein cholesterol
(LDL-C) were measured with a chemical auto-
analyser (Tokyo Boeki Prestige 24i, Japan). To deter-
mine serum levels of FPG and lipid profile, an en-
zymatic colorimetric method and enzymatic method
respectively were used.

Definition of variables
All definitions were adopted from standard WHO defi-
nitions [23–25] as detailed below:

1. Unhealthy diet or inadequate fruit/vegetable
consumption was defined as an average intake of
fruit and vegetables of fewer than 5 servings per day
[24].

2. Insufficient physical activity was considered as less
than 75 min of vigorous-intensity physical activity
or less than 150 min of moderate-intensity activity,
or an equivalent combination of vigorous- and

moderate-intensity physical activity to yield 600
MET-minutes during a typical week.

3. Elevated plasma glucose was defined as a plasma
level ≥ 7.0 mmol/L (126 mg/dL), and was also
recorded if the participant was currently on
medication for DM. The prediabetes stage was
defined as a plasma glucose level between 5.5 and
7.0 mmol/L (100–125 mg/dL) [24, 26].

4. Elevated blood pressure was defined as systolic
blood pressure (SBP) ≥140 mmHg and/or diastolic
blood pressure (DBP) ≥90 mmHg. Participants who
were on medication for HTN were also considered
to have elevated blood pressure. A SBP between
120 and 139 mmHg or a DBP between 80 and 89
mmHg were recorded as prehypertension stage
[24].

5. Individuals who met at least 3 of the following
criteria were recorded as having metabolic
syndrome: WC more than 89 cm in men and more
than 79 cm in women, elevated TG (≥150 mg/dL),
low HDL (< 40 mg/dL in men and < 50 mg/dL in
women), SBP ≥ 130 mmHg and/or DBP ≥ 85 mmHg,
or current use of medication for HTN, plasma
glucose > 5.5 mmol/L, or current medication for
DM [27].

6. Abdominal obesity (abnormal waist-to-hip ratio)
was defined as a waist-hip ratio > 0.90 in males
and > 0.85 in females [27].

7. Abnormal waist-to-height ratio was considered
waist-to-height ratio of more than 0.55 in men and
more than 0.62 in women [28].

8. Body mass index was divided into four categories:
below 18 kg/m2, between 18 kg/m2 and 25 kg/m2,
between 25 kg/m2 and 30 kg/m2, and above 30 kg/
m2. These categories were considered respectively
as underweight, healthy weight, overweight, and
obese [27].

9. Abnormal lipid profile was defined as any of the
followings: elevated TC (≥ 200 mg/dL), high LDL (≥
160 mg/dL), low HDL (< 40 mg/dL in men and < 50
mg/dL in women), or elevated TG (≥ 150 mg/dL)
[29].

Data cleaning and statistical analysis
The data were cleaned with appropriate techniques as
described previously [24]. Descriptive statistics were esti-
mated. The world standard population distribution in
2000–25 was used to estimate the age-standardized
prevalence of NCD risk factors and their confidence in-
tervals. Crude and age-standardized prevalence and their
Poisson 95% confidence intervals (95% CI) were esti-
mated for abnormal levels of each risk factor. The chi-
squared test was used to evaluate the association of be-
havioural, physical and biological variables with age and
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gender. A p-value less than 0.05 was considered statisti-
cally significant. Statistical procedures were applied with
Stata software (StataCorp SE, College Station, TX, USA).

Ethical consideration
Because the refugees in our study population were famil-
iar with the clinical staff, the purpose and procedure of
the study were explained to participants by the staff, and
then written informed consent was obtained from all
participants. In addition, within the camp each house
had a unique code. We agreed that because of ethical
considerations, the healthcare providers would use this
code on the data sheets as an identifier to enhance ano-
nymity, so that the researchers did not have access to
the participants’ names. The study was approved by the
ethics committee of Shiraz University of Medical
Sciences.

Results
The study population comprised all refugees older than
15 years in 133 families, and each family lived in a differ-
ent house. There were 114 men with a mean age of 37.4
(±17.3) years, and 162 women with a mean age of 36.1
(±13.93) years. They were divided into 4 age groups: 15–
24, 25–44, 45–64, and above 65 years.
The overall prevalence of consuming fewer than 5

servings of fruit/vegetables daily was 94.5% (94.7% in
men and 94.4% in women; the difference between these
two groups was not statistically significant at p = 0.916).
In all age groups, the percentage of individuals with in-
adequate fruit/vegetable consumption was above 90%,
and was highest (100%) among those more than 65 years
old. As noted above for gender, there was no significant
association between age and unhealthy diet (p = 0.582;
Table 1).

Table 1 Behavioural, physical and biochemical risk factors for non-communicable diseases by age and gender group

Factor No. % Crude
prevalence
(CI)

%
Standardized
prevalence
(CI)

Prevalence in age subgroups (%)

Men %
(CI)

Women %
(CI)

P-
value

15–
24

25–
44

45–
65

Above
65

p-
value

Total number 276 100 100 114 162 – 69 132 57 18 –

Behavioural variables

Fruit/vegetables < 5 servings 261 94 (91–96) 69 (67–71) 94 (88–98) 94 (89–97) 0.916 94 93 96 100 0.582

Insufficient physical activity 50 18 (13–23) 14 (10–18) 11 (6–18) 22 (16–30) 0.015 15 16 19 33 0.352

Tobacco use 26 9 (6–13) 8 (4–11) 18 (11–26) 3 (1–7) < 0.001 10 9 10 5 0.928

Known diabetes 7 2 (1–5) 1 (0.3–3) 0.8 (0.02–
4)

3 (1–7) 0.141 0 0.7 10 0 < 0.001

Prediabetes 16 5 (3–9) 4 (2–7) 4 (1–9) 6 (3–11) 0.400 5 3 10 5 0.346

Elevated fasting plasma
glucose

9 3 (1–6) 2 (0.6–3) 1 (0.2–6) 4 (1–8) 0.237 1 1 10 0 0.007

Known HTN 45 16 (12–21) 13 (9–16) 14 (8–21) 17 (12–24) 0.392 1 9 38 55 < 0.001

Prehypertension 62 22 (17–27) 15 (11–19) 24 (16–33) 20 (14–28) 0.484 18 26 22 5 0.193

Elevated blood pressure 56 20 (15–25) 16 (12–19) 20 (13–28) 20 (14–27) 0.968 7 12 42 55 < 0.001

Metabolic syndrome 39 14 (10–18) 10 (7–13) 7 (3–13) 19 (13–26) 0.004 7 12 24 22 0.027

Physical variables

Abnormal waist-to-hip ratio 141 51 (45–57) 37 (32–42) 39 (30–49) 59 (51–66) 0.001 28 51 77 50 < 0.001

Abnormal waist-to-height
ratio

79 28 (22–35) 27 (22–32) 42 (31–55) 19 (13–27) < 0.001 26 29 29 27 0.956

Metabolically healthy obesity 35 12 (8–17) 8 (5–11) 12 (6–19) 12 (8–19) 0.867 8 18 7 0 0.019

Underweight 16 5 (3–9) 6 (4–9) 7 (3–13) 4 (2–9) 0.467 11 1 5 16 0.006

Overweight 68 24 (19–30) 19 (15–23) 24 (16–33) 24 (18–32) 0.980 13 27 29 33 0.070

Obese 55 19 (15–25) 13 (10–16) 15 (9–23) 22 (16–30) 0.149 13 25 21 5 0.088

Biochemical variables

Elevated total cholesterol 107 38 (32–44) 28 (23–33) 38 (29–44) 38 (31–46) 0.961 20 38 59 44 < 0.001

Elevated TG 36 13 (9–17) 9 (5–12) 11 (6–18) 14 (9–20) 0.497 2 18 12 16 0.023

High LDL 9 3 (1–6) 2 (0.6–3) 2 (0.5–7) 3 (1–7) 0.621 0 4 3 5 0.344

Low HDL 113 40 (35–46) 29 (25–34) 16 (10–24) 58 (50–65) < 0.001 42 40 42 33 0.920

Abnormal lipid profile 191 69 (63–74) 49 (45–54) 54 (44–63) 79 (72–85) < 0.001 55 68 84 77 0.004
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The overall prevalence of insufficient physical activity
was 18.1%; this prevalence was higher in women (22.8%,
37 individuals) than men (11.4%, 13 individuals), and the
difference between these two groups was statistically sig-
nificant at p = 0.015. Furthermore, the highest rate of
physical inactivity was found among those older than 65
years (33.3%); however, no significant relationship was
detected between age groups and low levels of physical
activity (p = 0.352; Table 1).
The overall prevalence of tobacco consumption (both

smoked and smokeless tobacco products) was 9.4%, with
a significantly higher proportion in males (18.4%, 21 in-
dividuals) than females (3%, 5 individuals; p < 0.001).
There were no statistically significant differences be-
tween age groups in the percentage of individuals who
used tobacco products (p = 0.928; Table 1).
Elevated FPG was recorded in 2.8% (8 individuals) of

the population, of whom 1.7% (2 individuals) were males
and 3.7% (6 individuals) were females. Among these par-
ticipants, 6 individuals were aware of their diabetes and
were using medication. The prevalence of participants
with elevated FPG was highest in the 45–64-year-old age
group (p = 0.007; Table 1).
In the target population, 20.2% of the participants had

elevated BP, with no statistically significant difference
between men and women (p = 0.968). Eleven participants
were unaware of having elevated BP. The percentage of
participants with elevated BP showed a statistically sig-
nificant relationship with age, and the prevalence was
highest among individuals older than 65 years (p < 0.001;
Table 1).
The prevalence of central obesity was 51.2%, and this

prevalence was significantly higher in women than men
(p = 0.001). There was also a statistically significant rela-
tionship between age group and the prevalence of cen-
tral obesity (p < 0.001; Table 1).
In the target population, a total of 191 persons (69.2%)

had at least one abnormality in lipid profile components
(high TG, TC and LDL-C, and low HDL-C). The preva-
lence of abnormal profiles was statistically significantly
higher in women than in men (p < 0.001). Similarly, age
had a statistically significant relationship with lipid pro-
file status (p = 0.004; Table 1).
Among behavioural, physical and biochemical risk fac-

tors, unhealthy diet, abnormal waist-to-hip ratio and ab-
normal lipid profile had the highest prevalence (Table 1).

Discussion
The study showed that 94% of the Afghan refugees con-
sumed fewer than 5 servings of fruit/vegetables on a typ-
ical day; this proportion reached 100% in individuals
older than 65 years, among whom none reported that
their diet met the recommendation proposed by the
WHO. This prevalence of unhealthy diet composition

was extremely higher than the prevalence of inadequate
fruit/vegetable consumption in Iran [19]. One of the
most important barriers is the lack of knowledge about
recommended daily intakes; almost all the refugee popu-
lation in the present study was unaware of such recom-
mendations. The affordability of fruit and vegetables is
another determinant of intake, and its influence has
been exacerbated due to inflation and currency collapse
as a result of economic sanctions.
Prevalence of low level of physical activity in the study

population was only 18%. This is very lower than re-
ported prevalence in Iran (56.17%) and also in Fars prov-
ince (nearly 57%) [19]. One factor contributing to this
discrepancy between the general population and refugee
population is that unlike local residents, refugees are
more often forced by necessity to accept hard and phys-
ically active jobs, such as carrying heavy loads, drilling
and mining. Furthermore, the refugee population has far
less access to facilities that lessen physical activity and
give rise to a sedentary lifestyle, such as television. The
present findings also showed that the prevalence of sub-
optimal physical activity was higher among women than
men. It may be mainly a result of beliefs that restrict
women’s physical activity mainly to indoor activities.
The findings indicated that 9% of the study population

used tobacco, and 3.26% of them smoked tobacco, which
is much lower than the prevalence of smoking in the
general population of Fars province. This low prevalence
of smoking may be result of higher consumption of a
smokeless dipping tobacco called naswar, as 13% of the
target group reported using mouth snuff products.
According to the International Diabetes Federation

(IDF), in Middle Eastern and north African countries,
prevalence estimates of diabetes range from 3.5% in
Yemen to 18.2% in Saudi Arabia [30]. It has been re-
ported around 10% for the Fars province [19]. A mean-
ingfully lower prevalence of elevated FPG (3%) was
observed in the study population. This finding is consist-
ent with their higher physical activity and lower rates of
obesity, central obesity and dyslipidaemia. However, the
present study showed that 5% of them were pre-diabetic.
Estimated prevalence of HTN among Afghan refugees
(20%) was similar to the reported prevalence at national
and provincial levels [19, 31]. This figure indicates that
for both FPG and blood pressure status, preventive mea-
sures such as lifestyle modifications and medical inter-
ventions, if indicated, should be considered.
Laboratory analyses showed that 69% of the refugee

population had some degree of abnormality in their lipid
profile, i.e. in cholesterol levels, TG levels, or both. Ac-
cording to the Iran STEPS study in 2016, the national
prevalence of hypercholesterolaemia and hypertriglyc-
eridemia was found to be 22 and 27.8%, respectively [19].
In a study in Jalalabad in 2013, the prevalence of
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hyperglycaemia was reported to be 31.4%, i.e., far higher
than the prevalence in the Afghan refugee population
studied here (13%). This significant difference may reflect
the fact that less healthy dietary patterns (e.g., fast foods,
junk foods, and high-salt meals) and lifestyle choices (e.g.,
sedentary workplace, passive hobbies) have not yet be-
come part of refugees’ regular habits.
Two limitations of the study should be noted. First,

because of executive and legal issues, this study was con-
ducted in a single refugee camp. According to reports
from authorities and experts in this field, social determi-
nants of health in this population – including socioeco-
nomic status, ethnicity, age and gender structure of the
population, and access to health – are quite similar to
those at most registered settlements located in Iran;
however, data security conditions did not allow us to
undertake a statistical analysis of these factors. Second,
there was no report on national NCD surveillance in
Afghanistan, and the prevalence and risk factors for
NCDs have been studied so far only in Kabul and Jalala-
bad City. However, even in these two studies, a repre-
sentative sample of the whole population was not
considered, and the WHO definitions were not used for
all risk factors. This issue restricted us to comparing our
study population with their peers in the general popula-
tion of Afghanistan.

Conclusion
Our study indicated that except for the dietary risk fac-
tor of inadequate fruit and vegetable intake, the preva-
lence of other risk factors was lower than in the Iranian
provincial and national population. The study highlights
that improving nutritional status deserves more consid-
eration in the refugee population, and that actions are
needed to deal with this issue. Fortunately, removing or
reducing this risk factor is more feasible than changing
lifestyle-related risk factors. Raising awareness about the
importance of a healthy diet, along with providing more
affordable fruits and vegetables, are two effective steps
toward improving dietary status in the refugee
population.
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