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ABSTRACT

Background: The most fundamental way to decrease the burden of  
noncommunicable diseases (NCDs) is to identify and control their 
related risk factors. The goal of  this study is to determine socioeconomic 
inequalities in risk factors for NCDs using concentration index based 
on Non‑Communicable Disease Surveillance Survey (NCDSS) data in 
Kurdistan province, Islamic Republic of  Iran in 2005 and 2009.
Methods: The required data for this study are taken from two NCDSSs 
in Kurdistan province in 2005 and 2009. A total of  2,494 persons in 
2005 and 997 persons in 2009 were assessed. Concentration index was 
used to determine socioeconomic inequality. To assess the relationship 
between the prevalence of  each risk factor and socioeconomic status 
(SES), logistic regression was used and odds ratio (OR) was calculated 
for each group, compared with the poorest group.
Results: The concentration index for hypertension was ‑0.095 
(‑0.158, ‑0.032) in 2005 and ‑0.080 (‑0.156, ‑0.003) in 2009. The 
concentration index for insufficient consumption of  fruits and 
vegetables was ‑0.117 (‑0.153, ‑0.082) in 2005 and ‑0.100 (‑0.153, ‑0.082) 
in 2009. The concentration index for the consumption of  unhealthy fat 
and oil was ‑0.034 (‑0.049, ‑0.019) in 2005 and ‑0.108 (‑0.165, ‑0.051) 
in 2009. The concentration index for insufficient consumption of  fish 
was ‑0.070 (‑0.096, ‑0.044) in 2005. The concentration index for physical 
inactivity was 0.008 (‑0.057, 0.075) in 2005 and 0.139 (0.063, 0.215) in 
2009. In all the cases, the OR of  the richest group to the poorest group 
was significant.
Conclusion: Hypertension, insufficient consumption of  fruits and 
vegetables, consumption of  unhealthy fat and oil, and insufficient 
consumption of  fish are more prevalent among poor groups. There was 
no significant socioeconomic inequality in the distribution of  smoking, 
excess weight, and hypercholesterolemia. Physical inactivity was more 
prevalent among the rich groups of  society in 2009. The reduction of  
socioeconomic inequalities must become a main goal in health‑care 
policies.
Keywords:  Concentration index, inequality, Iran, non 
communicable diseases, socioeconomic status
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INTRODUCTION
Nowadays, noncommunicable diseases (NCDs) 

are the most common causes of  mortality in 
developing and developed countries. In 2008, more 
than 33 million out of  57 million cases of  mortality 
all over the world, that is, 67% were caused by 
these diseases.[1,2] It is estimated that eight out of  
10 main causes of  mortality globally will have been 
caused by noncommunicable and chronic diseases 
by 2030.[3] The burden of  such diseases in low‑ and 
middle‑income countries is rapidly increasing.[4] It 
is estimated that 70% of  all deaths will have been 
caused because of  NCDs by 2030 from which more 
than 80% will have been happened in low‑ and 
middle‑income countries.[5]

The behavioral and metabolic risk factors are the 
causes of NCDs. The main risk factors include smoking, 
hypertension, unhealthy diet, physical inactivity, 
excess weight and obesity, hypercholesterolemia, 
diabetes and high blood sugar, and the consumption of  
alcohol. It is estimated that smoking kills more than six 
million people annually. Excess weight provides a base 
for stroke, diabetes, and cancer.[6] Physical inactivity is 
the cause of 7% of the disease burden in developed 
countries[7] and hypertension is the cause of 13 % of  
mortality cases globally.[8] Avoiding an unhealthy diet, 
having sufficient physical activity, and not smoking can 
prevent 80% of the heart diseases, cerebral stroke, and 
type 2 diabetes, and 40% of cancers.[1,9] Consumption 
of fish and physical activity can reduce the risk of  
NCDs significantly.[6]

Like other developing countries, the burden of  
NCDs is rapidly increasing in Iran. Because of  rapid 
demographic changes in Iran, these diseases which 
caused 27% of  the mortalities in 1981, resulted in 
47% of  the mortalities in 1995.[10] Metabolic risk 
factors like excess weight, high blood pressure, and 
high fasting blood sugar are among the main causes 
of  mortality in Iran.[11]

Because of  epidemiological transition effect and 
increase of  the burden of  NCDs, more attention 
has been paid to these diseases. Therefore, Iran 
and many other countries have special surveillance 
system for the risk factors for NCDs. These systems 
identify and monitor the risk factors. Although 
experts and the World Health organization (WHO) 
have emphasized the importance of  measuring 
socioeconomic inequalities related to health‑care 
outcomes for more than a decade, many countries 
all over the world do not follow these instructions.[12]

Therefore, health‑care equity has become an 
important issue and much attention has been paid 
to the determination of  socioeconomic inequalities 
in health‑care outcomes.[13] Determination of  
socioeconomic inequalities is a crucial concern and 
it can be used as a tool for assessing some aspects of  
health‑care policies.[14] All members of  the society 
within different socioeconomic groups must be able 
to access health‑care services. Being in a unique 
socioeconomic group must not prevent people 
from accessing health‑care services.[15] Nowadays, 
setting equity in health care is accepted as a moral 
and human right and it has been mentioned in the 
health‑care goals of  many countries.[14,16]

A lot of  attention has been paid to general 
equality as well as health‑care equity in the current 
major national programs of  Iran. Based on a 
national five‑year program, the number of  poor and 
socioeconomic inequalities ought to be reduced.[17] 
Such insights have affected Iranian researchers and 
consequently many studies about inequalities in 
health care have been conducted in Iran.[15‑20]

Although there has been a lot of  emphasis on 
measuring inequalities in risk factors for NCDs, 
there is little information about these inequalities 
in the various socioeconomic status (SES) groups. 
The methods of  interpretation and explanation of  
inequality for the risk factors for NCDs is different 
from other health‑care outcomes. As these risk 
factors are greatly dynamic in their distribution 
among different socioeconomic groups within 
societies, their distribution patterns are rapidly 
changing and they are assuming different patterns 
within different societies.[12] Although NCDs have 
a high burden in Iran, to the best of  our knowledge, 
no study has been conducted yet to measure 
socioeconomic inequalities in risk factors for 
NCDs in the country. The goal of  this study is to 
determine socioeconomic inequalities in risk factors 
for NCDs using concentration index based on the 
Non‑Communicable Disease Surveillance Survey 
(NCDSS) data in Kurdistan in 2005 and 2009.

METHODS
The main data used in this study was taken 

from the 2005 and 2009 NCDSSs conducted in 
Kurdistan province. In the survey conducted in 
2009, a questionnaire for measuring the SES of  
participants was added by researchers of  this study. 
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The methodology and details of  the NCDSSs are 
described elsewhere.[21,22]

NCDSS was conducted based on the WHO 
STEPS program (The WHO STEPwise approach to 
Surveillance) for risk factors for NCDs in Iran since 
2005. Through this approach, risk factors for NCDs 
are investigated in different steps. In this approach, 
a questionnaire is used in the first step, physical 
measures are used in the second step, and finally 
using blood samples, biomedical measures are 
used as the third step of  investigation.[23] The data 
collected in 2005 included the measures of  all three 
steps; however, the data collected in 2009 included 
only the results of  the first two steps and did not 
include biomedical measures of  blood samples.

The study population included all 15‑ to 
64‑year‑old residents of  Kurdistan province in 2005 
and 2009. The sampling method was stratified 
probability cluster sampling through household 
family members. The postal codes which are updated 
annually were chosen as the sampling frame. 
A sample size of  2,500 people aged between 15 and 
64 years were chosen and classified in 125 clusters in 
2005, and for the study conducted in 2009, a sample 
size of  1,000 people in the same age group were 
classified in 50 clusters. Each cluster included 20 
people divided in five age groups, and each age group 
covered an age range of  10 years comprising both 
sexes, two persons from each sex. Following existing 
protocols, their height, weight, and waist size were 
measured by means of  standard tools. The members 
of  the research team were trained before starting 
their assessments. They contacted households the 
day before the visit to provide information about the 
time and conditions of  visit. The variables used in 
this study were defined as follows:

Hypertension was defined as a systolic blood 
pressure of  140 mmHg or higher or a diastolic blood 
pressure of  90 mmHg or higher. In addition, people 
under any kind of  treatment for hypertension were 
included. Those who smoking any kind of  cigarette 
currently, called current smokers, were included in 
the smoking group. Excess weight was defined as a 
body mass index of  25 kg/m2 or more. Based on the 
2009 definition, physically inactivity was defined as 
a low level of  activity, that is, less than 150 minutes 
of  normal physical activity per week or less than 
60 minutes of  intense activity per week at home, at 
work, during leisure, or during outdoor activities 
and travel. Based on the 2005 definition, physical 

inactivity was defined as a low level of  activity, that 
is, no or low level of  physical activity at home, at 
work, during leisure, or during outdoor activities 
and travel. For unhealthy diet, three measures were 
defined. Insufficient consumption of  fruits and 
vegetables: Less than four day servings of  fruits 
and vegetables per week. Insufficient consumption 
of  fish: Less than one serving of  fish per week. 
Consumption of  unhealthy fat and oil: Common 
use of  any one of  the saturated oils including the 
following fats or oils for cooking foods (solid oil, fat 
or animal oil, suet). Hypercholesterolemia: Blood 
cholesterol 200 or higher.

To determine SES in the 2005 survey, the following 
parameters were assessed: The condition of  living 
place, type of  home owned, number of  persons per 
room, car ownership, any record of  travel in recent 
years, and educational and occupational status. 
In the data collected in 2009, SES was determined 
based on assets and conditions of  the living place. 
In this period, it was possible to add an extra 
questionnaire, and therefore, the following assets 
and living conditions were considered to determine 
the SES of  the people. The assets and other items 
included having a separate bathroom, separate 
kitchen, vacuum cleaner, computer, refrigerator, 
washing machine, colored television, liquid‑crystal 
display (LCD) television, cell phones, furniture, dish 
washer, microwave oven, internet access, personal 
car, phone line, home ownership, condition of  living 
place, number of  rooms, heating equipment, and gas 
stove. Using the principal component analysis (PCA), 
these assets and conditions of  living place and other 
items were used to calculate wealth indexes and then 
to classify the socioeconomic groups.[24‑26]

The first principal component formed the wealth 
index for households, and 18% of the variability in 
2005 and 20% of the variability in 2009 was caused 
by this component. This index was put into five 
household quintiles. The concentration index was 
used to measure socioeconomic inequalities. It can be 
computed as twice the (weighted) covariance of  the 
health variable and a person’s relative rank in terms of  
economic status, divided by the variable mean. The 
concentration index value can vary between ‑1 and 1. 
The negative value represents the concentration of  
variables among the disadvantaged people, and the 
positive value shows the opposite. The concentration 
index is zero in case of  no inequality. Inequality is 
shown by a concentration curve. Concentration index 
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and curve have been used largely in the last decade 
to determine health‑care inequalities; the details are 
described fully in various studies.[17,27,15‑30]

Logistic regression was used for investigating 
relation of  risk factors among different SES groups. 
Odds ratio (OR) of  each quintile was based on 
the first quintile. The stratification and sampling 
weights as well as household clustering effects were 
used for analysis.

RESULTS
In 2005, a total of  2,494 people participated in 

the study and the response rate was 99.8%, whereas 
in 2009, a total of  997 people were involved in the 
study and the response rate was 99.7%. The mean 
age of  the participants of  the study conducted in 
2005 was 39.08 years (SD=14.37), and in 2009 it 
was 39.77 years (SD=14.24).

Based on PCA results, in 2005, a total of  2,491 
people were divided into five socioeconomic 
quintiles. From all, 758 people (30.43%) were 
included in the first quintile or the poorest group, 
489 people (19.63%) in the second quintile or poor 
group, 455 people (18.27%) in the third quintile, 379 
people (15.21%) in the fourth quintile or rich group, 
and 410 people (16.46%) in the fifth quintile or the 
richest group. In addition, based on PCA results, 
in 2009, a total of  963 people were divided into 
five socioeconomic quintiles. From all, 224 people 
(23.26%) were included in the first quintile, 186 
people (19.31%) in the second quintile, 183 people 
(19%) in the third quintile, 186 people (19.31%) in 
the fourth quintile, and 184 people (19.11%) in the 
fifth quintile.

Table 1 presents the prevalence of  risk factors for 
NCDs in 2005 and 2009 among Kurdistan residents 
aged 15 to 64 years. The prevalence shown in Table 1 
are weighted percentage of  risk factors. Based on the 
results presented in this table, the prevalence of  risk 
factors of  hypertension, smoking, excess weight, and 
consumption of  unhealthy fat and oil had decreased 
during this time period. However, the prevalence 
of  risk factors of  insufficient consumption of  fish, 
insufficient consumption of  fruits and vegetables, 
and physical inactivity had increased. The 
prevalence of  hypercholesterolemia was 38.5% in 
2005, whereas it had not been measured in 2009.

Table 2 presents the distribution of  risk factors 
for NCDs among socioeconomic groups. This table 
contains the OR for risk factors among different 
socioeconomic groups in 2005 and 2009. The first 
quintile involves the poorest group and the fifth 
quintile involves the richest group. To calculate 
OR, the first quintile in the table was considered as 
the base group and the ORs for other groups were 
calculated by comparing them with the first group.

As rank of  the quintiles increased, hypertension 
OR decreased in both 2005 and 2009. The OR for 
the richest group compared with the poorest group 
was 0.70 (0.96, 0.51) in 2005; it was 0.48 (0.28, 
0.82) in 2009. As rank of  the quintiles increased, 
the OR of  insufficient consumption of  fruits and 
vegetables, OR of  insufficient consumption of  fish, 
and OR of  consumption of  unhealthy fat and oil 
decreased in 2005. The same results were found 
regarding consumption of  insufficient fruits and 
vegetables and unhealthy oil in 2009. The OR of  
insufficient consumption of  fruits and vegetables for 
the richest group compared with the poorest group 

Table 1: Prevalence of risk factors for NCDs in 2005 and 2009 in Kurdistan

Risk factor 2005 2009
n with risk 

factor/n total
Weighted 

percentage (CI)
n with risk 

factor/n total
Weighted 

percentage (CI)
Hypertension 581/2450 21.1 (19, 23) 231/996 16.0 (13, 18)
Unhealthy diet
Insufficient	fish	consumption 1732/2494 68.4 (66, 70) 888/997 87.8 (85, 90)
Insufficient	fruit-vegetable	consumption 1286/2494 51.0 (48, 53) 607/996 59.4 (56, 62)
Unhealthy oil consumption 2316/2491 93.3 (92, 94) 632/997 62.4 (59, 65)

Excess	weight	(BMI	≥25) 1190/2462 53.6 (51, 56) 522/985 47.1 (43, 50)
Physical inactivity 424/2491 16.9 (15, 18) 271/996 26.8 (23, 29)
Current smoker 433/2494 18.8 (16, 20) 151/996 13.7 (11, 16)
Hypercholesterolemia	(≥200) 804/1891 38.5 (36, 41) *

*Blood cholesterol level was not measured in 2009



Moradi, et al.: Socioeconomic inequality of NCD risk factors

675International Journal of Preventive Medicine, Vol 4, No 6, June, 2013

Ta
bl

e 
2:

 D
is

tri
bu

tio
n 

of
 ri

sk
 fa

ct
or

s f
or

 N
C

D
s a

m
on

g 
SE

S 
gr

ou
ps

 in
 2

00
5 

an
d 

20
09

 in
 K

ur
di

st
an

20
05

H
yp

er
te

ns
io

n 
* ** **
*

U
nh

ea
lth

y 
di

et
E

xc
es

s 
w

ei
gh

Ph
ys

ic
al

 
in

ac
tiv

ity
C

ur
re

nt
 

sm
ok

er
H

yp
er

ch
ol

es
te

ro
le

m
ia

In
su

ffi
ci

en
t fi

sh
 

co
ns

um
pt

io
n

In
su

ffi
ci

en
t f

ru
it-

ve
ge

ta
bl

e c
on

su
m

pt
io

n 
U

nh
ea

lth
y 

oi
l 

co
ns

um
pt

io
n

1st
 q

ui
nt

ile
(th

e 
po

or
es

t)
22

7/
74

2
O

R
=1

60
7/

75
8

O
R

=1
48

3/
75

8
O

R
=1

74
3/

75
7

O
R

=1
38

3/
74

4
O

R
=1

11
5/

75
8

O
R

=1
12

0/
75

8
O

R
=1

29
7/

67
4

O
R

=1
2nd

 q
ui

nt
ile

(p
oo

r)
11

5/
48

1
O

R
=0

.6
4

(0
.4

7‑
0.

87
)

34
6/

48
9

O
R

=0
.6

9
(0

.5
1‑

0.
93

)

26
1/

48
9

O
R

=0
.6

8
(0

.5
2‑

0.
90

)

46
6/

48
9

O
R

=0
.4

3
(0

.2
0‑

0.
92

)

26
8/

48
4

O
R

=1
.0

3
(0

.7
9‑

1.
34

)

96
/4

89
O

R
=1

.3
5

(0
.9

4‑
1.

92
)

99
/4

89
O

R
=1

.4
8

(1
.0

4‑
2.

09
)

18
1/

40
0

O
R

=0
.9

9
(0

.7
6‑

1.
31

)
3rd

 q
ui

nt
ile

(m
id

dl
e 

SE
S 

gr
ou

p)

97
/4

49
O

R
=0

.5
1

(0
.3

7‑
0.

71
)

31
5/

45
5

O
R

=0
.5

8
(0

.4
2‑

0.
78

)

23
3/

45
5

O
R

=0
.6

2
(0

.4
7‑

0.
82

)

43
3/

45
5

O
R

=0
.4

5
(0

.2
1‑

0.
97

)

20
3/

44
6

O
R

=0
.6

6
(0

.5
1‑

0.
87

)

90
/4

54
O

R
=1

.6
8

(1
.1

8‑
2.

39
)

80
/4

55
O

R
=1

.2
3

(0
.8

6‑
1.

77
)

13
9/

33
4

O
R

=0
.8

2
(0

.6
1‑

1.
10

)
4th

 q
ui

nt
ile

(w
ea

lth
y)

52
/3

73
O

R
=0

.3
9

(0
.2

6‑
0.

57
)

23
6/

37
9

O
R

=0
.4

3
(0

.3
1‑

0.
59

)

17
0/

37
9

O
R

=0
.4

7
(0

.3
5‑

0.
64

)

34
2/

37
9

O
R

=0
.1

5
(0

.0
7‑

0.
31

)

13
9/

37
8

O
R

=0
.5

0
(0

.3
7‑

0.
66

)

66
/3

79
O

R
=1

.3
8

(0
.9

4‑
2.

03
0

58
/3

79
O

R
=0

.8
4

(0
.5

7‑
1.

23
)

83
/2

14
O

R
=0

.7
9

(0
.5

5‑
1.

12
)

5th
 q

ui
nt

ile
(th

e 
ric

he
st

)
90

/4
04

O
R

=0
.7

0
(0

.5
1‑

0.
96

)

22
5/

41
0

O
R

=0
.3

0
(0

.2
2‑

0.
41

)

13
8/

41
0

O
R

=0
.2

8
(0

.2
1‑

0.
37

)

33
1/

41
0

O
R

=0
.0

7
(0

.0
4‑

0.
15

)

19
7/

40
9

O
R

=0
.8

0
(0

.6
1‑

1.
05

)

56
/4

10
O

R
=1

.1
2

(0
.7

7‑
1.

62
)

76
/4

10
O

R
=1

.0
7

(0
.7

4‑
1.

55
)

10
4/

26
8

O
R

=0
.8

2
(0

.5
9‑

1.
13

)

20
09

H
yp

er
te

ns
io

n 
* ** **
*

U
nh

ea
lth

y 
di

et
O

ve
rw

ei
gh

t
Ph

ys
ic

al
 

in
ac

tiv
ity

C
ur

re
nt

 
sm

ok
er

H
yp

er
ch

ol
es

te
ro

le
m

ia

In
su

ffi
ci

en
t fi

sh
 

co
ns

um
pt

io
n

In
su

ffi
ci

en
t f

ru
it-

ve
ge

ta
bl

e c
on

su
m

pt
io

n 
U

nh
ea

lth
y 

oi
l 

co
ns

um
pt

io
n

1st
 q

ui
nt

ile
(th

e 
po

or
es

t)
66

/2
24

O
R

=1
20

5/
22

4
O

R
=1

16
2/

22
4

O
R

=1
16

8/
22

4
O

R
=1

10
1/

22
1

O
R

=1
40

/2
24

O
R

=1
39

/2
24

O
R

=1
2nd

 q
ui

nt
ile

(p
oo

r)
48

/1
86

O
R

=0
.6

8
(0

.4
1‑

1.
13

)

17
1/

18
6

O
R

=1
.1

9
(0

.5
3‑

2.
63

)

13
4/

18
6

O
R

=1
.1

4
(0

.7
0‑

1.
86

)

13
4/

18
6

O
R

=0
.9

0
(0

.5
4‑

1.
49

)

10
0/

18
5

O
R

=1
.2

6
(0

.8
2‑

1.
94

)

42
/1

86
O

R
=1

.1
3

(0
.6

6‑
1.

91
)

24
/1

86
O

R
=0

.6
9

(0
.3

7‑
1.

29
)

3rd
 q

ui
nt

ile
(m

id
dl

e‑
SE

S 
gr

ou
p)

42
/1

83
O

R
=0

.6
3

(0
.3

7‑
1.

05
)

16
2/

18
3

O
R

=0
.7

1
(0

.3
5‑

1.
44

)

11
0/

18
3

O
R

=0
.6

4
(0

.4
0‑

1.
30

)

13
1/

18
3

O
R

=0
.9

1
(0

.5
5‑

1.
49

)

98
/1

81
O

R
=1

.2
9

(0
.8

2‑
2.

02
)

46
/1

83
O

R
=1

.4
0

(0
.8

0‑
2.

45
)

27
/1

83
O

R
=0

.6
6

(0
.3

5‑
1.

27
)

4th
 q

ui
nt

ile
(w

ea
lth

y)
39

/1
86

O
R

=0
.6

8
(0

.4
1‑

1.
13

)

17
0/

18
6

O
R

=1
.1

6
(0

.5
3‑

2.
54

)

10
4/

18
6

O
R

=0
.5

6
(0

.3
5‑

0.
90

)

10
7/

18
6

O
R

=0
.5

0
(0

.3
1‑

0.
79

)

10
4/

18
5

O
R

=1
.2

3
(0

.7
9‑

1.
92

)

65
/1

86
O

R
=2

.2
0

(1
.2

8‑
3.

78
)

33
/1

86
O

R
=0

.9
2

(0
.5

1‑
1.

66
)

5th
 q

ui
nt

ile
(th

e 
ric

he
st

)
34

/1
84

O
R

=0
.4

8
(0

.2
8‑

0.
82

)

15
1/

18
4

O
R

=0
.5

1
(0

.2
5‑

1.
03

)

77
/1

84
O

R
=0

.3
1

(0
.1

8‑
0.

51
)

70
/1

84
O

R
=0

.2
2

(0
.1

4‑
0.

36
)

10
1/

18
1

O
R

=1
.2

3
(0

.7
3‑

1.
90

)

66
/1

84
O

R
=2

.4
0

(1
.4

1‑
4.

08
)

25
/1

84
O

R
=0

.8
2

(0
.4

5‑
1.

51
)



Moradi, et al.: Socioeconomic inequality of NCD risk factors

International Journal of Preventive Medicine, Vol 4, No 6, June, 2013676

was 0.28 (0.21, 0.37) in 2005 and it was 0.31 (0.18, 
0.51) in 2009. The OR of  consumption of  unhealthy 
fat and oil for the richest group compared with the 
poorest group was 0.07 (0.04, 0.15) in 2005 and it 
was 0.31 (0.18, 0.51) in 2009. The OR of  insufficient 
consumption of  fish for the richest group compared 
with the poorest group was 0.30 (0.22, 0.41) in 2005 
and it was 0.31 (0.25, 1.03) in 2009.

The OR of physical inactivity for the richest group 
compared with the poorest group was 1.12 (0.77, 
1.62) in 2005 and it was 2.40 (1.41, 4.08) in 2009. 
As rank of the quintiles increased, the OR of excess 
weight, smoking, and hypercholesterolemia were not 
significant in 2005 and 2009.The OR of excess weight 
for the richest group compared with the poorest group 
was 0.80 (0.61, 1.05) in 2005 and it was 1.23 (0.73, 
1.90) in 2009. The OR of smoking for the richest group 
compared with the poorest group was 1.07 (0.74, 1.55) 
in 2005 and it was 0.82 (0.45, 1.51) in 2009. The OR of  
hypercholesterolemia for the richest group compared 
with the poorest group was 0.82 (0.59, 1.13) in 2005.

Table 3 shows the concentration index for the 
risk factors for NCDs in 2005 and 2009. Based on 
the results presented in this table, concentration 
index for risk factors for hypertension, insufficient 
consumption of  fruits and vegetables and 
consumption of  unhealthy fat and oil were negative 
in both 2005 and 2009. The concentration index 
for insufficient consumption of  fish in 2005 shows 
the inequality and higher prevalence of  these risk 
factors among poor socioeconomic groups. The 
confidence interval of  concentration index for 
physical inactivity was not significant in 2005, but 
it became positive and significant in 2009 which is a 
sign of  inequality. It shows this kind of  inequality is 
more prevalent among high SES groups.

Based on the results presented in the table, the 
concentration index for smoking and excess weight 
in both years and hypercholesterolemia in 2005 were 
not significant. There was no significant inequality 
in the distribution of  these risk factors within the 
society based on our study.

Figure 1 depicts and compares the concentration 
curves for risk factors of  hypertension, insufficient 
consumption of  fruits and vegetables, insufficient 
consumption of  fish, consumption of  unhealthy 
fat and oil, and physical inactivity that had 
significant concentration index in 2005 and 2009. 
The concentration curves for the risk factors of  
insufficient consumption of  fruits and vegetables 

and insufficient consumption of  fish in 2005 and 
2009 are above the equality line; it represents the 
distribution of  these risk factors among the poor 
groups in this time period. The concentration index 
for physical inactivity had gone under the equality 
line in the same time period and was directed toward 
inequality among richer groups.

DISCUSSION
To the best of  our knowledge, this is the first 

study about socioeconomic inequalities related to 
risk factors for NCDs which are assessed based on 
concentration indexes in the Iranian population. 
The results of  the study showed that the prevalence 
of  hypertension, smoking, excess weight, and 
consumption of  unhealthy fat and oil had decreased 
from 2005 to 2009. However, the prevalence of  
insufficient consumption of  fish, insufficient 
consumption of  fruits and vegetables, and physical 
inactivity had increased. The results mentioned in 
this study are in line with other studies conducted in 
developed countries. Over a specific period of  time, 
the prevalence of  risk factors in developed countries 
decreases. It is directly related to improvement of  
the economic status of  countries.[31]

In this study, the concentration indexes 
indicated that there are socioeconomic inequalities 
in hypertension, unhealthy diet (insufficient 
consumption of  fish, insufficient consumption 
of  fruits and vegetables, and consumption of  
unhealthy fat and oil) from 2005 to 2009. It means 
that these risk factors are more prevalent among 
the low SES groups. In addition, the inequality 
had not been eliminated in this time period. It 
shows that policies and health‑care interventions 
had not been successful in reducing inequality. 
Nonetheless, inequality in insufficient consumption 
of  fish had a slight decrease in 2009. In this study, 
the concentration indexes showed that there are no 
overt socioeconomic inequalities in smoking, excess 
weight, and hypercholesterolemia. As there has 
not been any inequality in three parameters during 
this period, it can be seen as a positive sign of  the 
performance of  the health‑care system. Positive 
concentration index of  physical inactivity shows 
a higher prevalence of  this risk factor among the 
high SES groups. Therefore, the health‑care system 
must not ignore high SES groups in its policies and 
interventions.
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Table 3: Concentration index of risk factors for NCDs in 2005 and 2009

Risk factor 2005 2009
Concentration index (CI) Concentration index (CI)

Hypertension ‑0.095 (‑0.158, ‑0.032) ‑0.080 (‑0.156, ‑0.003)
Unhealthy diet
Insufficient	fish	consumption ‑0.070 (‑0.096, ‑0.044) ‑0.018 (‑0.044, 0.008)
Insufficient	fruit-vegetable	consumption ‑0.117 (‑0.153, ‑0.082) ‑0.100 (‑0.157, ‑0.044)
Unhealthy oil consumption ‑0.034 (‑0.049, ‑0.019) ‑0.108 (‑0.165, ‑0.051)

Excess weight ‑0.043 (‑0.103, 0.017) 0.018 (‑0.027, 0.063)
Physical inactivity 0.008 (‑0.057, 0.075) 0.139 (0.063, 0.215)
Current smoker ‑0.035 (‑0.092, 0.022) ‑0.024 (‑0.127, 0.079)
Hypercholesterolemia ‑0.031 (‑0.070, 0.009)

Figure 1: Concentration curves of risk factors for NCDs in 2005 and 2009
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Consumption of  unhealthy oil and fat: The results 
of  our study about consumption of  unhealthy oil 
and fat are in line with other studies. Consumption 
of  unhealthy oil and fat is directly related to SES.[51,52]

Smoking: Many other studies represent 
inequality in smoking; we did not find inequality 
in smoking. Although the results of  our study are 
not in line with many of  the other studies, the 
existing literature can help us to verify our findings. 
Review of  existing articles shows that inequalities in 
smoking and relationship with SES are connected 
with the level of  smoking epidemic in each region or 
country. This relationship has different patterns.[53]

Based on the results of  a systematic review, 
smoking patterns in many countries follow the 
diffusion model of  tobacco epidemic. This model 
show that the highest level of  socioeconomic 
inequality is in the last phase of  the smoking 
epidemic. Inequality remains stable in the last 
phase, whereas in the previous phases, there is a 
variation among different SES groups. Although, 
prior to 1990, smoking was more prevalent among 
higher SES groups, in 2000, smoking became more 
prevalent among lower SES groups and especially 
the youth in western and developed countries. This 
situation has become stable since then.[54‑57]

In developed countries, smoking is related to 
gender as well. Compared with men, there are 
more inequalities in the initiation and cessation 
of  smoking in women.[58] In the last phase of  the 
smoking epidemic, smoking is more prevalent 
among young women with high SES.[59]

Two studies in Korea showed that smoking 
inequality existed in all educational groups among 
both sexes and it had increased over time. In this 
country, smoking is more prevalent among low SES 
groups. The pattern of  smoking in this country is 
different from western countries, that is, in western 
and developed countries, smoking epidemic is in its 
last phases and smoking is more prevalent among 
women with higher SES.[60,61]

The two factors of  education and income are 
rapidly improving among Iranian people. It is 
expected to result in different patterns of  smoking 
among different SES groups. Although there is no 
inequality in smoking, it is expected to be present in 
the future. Smoking will be more prevalent among 
women with high SES and young men with low SES 
in the future. Most of  the studies used educational 
level as a socioeconomic measure and they rarely 

Our findings about inequalities in risk factors 
have some points of  agreement and disagreement 
with other studies. In the following discussion, we 
present these points for every risk factor.

Hypertension: The results of  our study about 
inequality in hypertension are in line with the 
results of  most of  the other studies which had 
assessed the relationship between hypertension and 
SES. Many studies show that there is an inverse 
relation between hypertension and SES, that is, 
hypertension is more prevalent among low SES 
people. Such a condition is extensively reported in 
developed countries and countries with high per 
capita income.[32‑35] Such a finding is related to the 
factors of  education and income. Nevertheless, 
some studies reported opposite findings, that is, they 
reported a lower prevalence of  hypertension among 
low SES groups.[36,37]

Unhealthy diet: In line with other studies, our 
findings show that unhealthy diet is more common 
among low SES people. Many of  the studies that 
introduced a general measure about the relationship 
between SES and unhealthy diet reported an 
inverse relation between them.[38,39] We used three 
consumption habits as signs of  an unhealthy diet; in 
the following paragraphs, we present a comparison 
of  our findings with other studies.

Insufficient consumption of  fruits and vegetables: 
Our findings about inequality in consumption of  
fruits and vegetables are in line with most of  the 
studies conducted in other countries. People with 
high SES consume more fruits and vegetables, 
whereas low SES people consume less fruits and 
vegetables.[40‑45] In developed countries, both income 
and education are directly related to fruit and 
vegetable consumption.[43‑47]

Contrary to our findings, in areas in which fruits 
and vegetables are easily and cheaply accessible, 
consumption is more prevalent among low SES 
people.[48]

Insufficient consumption of  fish: The results of  
our study about inequality in the consumption of  fish 
are in line with other studies. Regular consumption 
of  fish reduces the risk of  coronary diseases. A study 
conducted in European countries showed that 
regular consumption of  fish—more than twice a 
week—is directly related to SES. People with higher 
education eat more fish.[49] Another study found a 
direct relationship between income and educational 
level and fish consumption.[50]
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used income or assets as their measures; this may 
affect the results.[54]

As we found no inequality in smoking, it can be 
attributed to the good performance of  the health‑care 
system.

Excess weight: The results of  previous studies 
about inequality in excess weight can help to 
interpret the results of  our study. The prevalence of  
excess weight among different SES groups is related 
to annual per capita income, and development level 
of  each country. In low‑income countries, excess 
weight is directly related to the SES of  the people. 
However, in upper‑ and middle‑income developing 
economies, lower SES groups are more exposed 
to excess weight. Excess weight is more prevalent 
among low SES groups. In many upper‑ and 
middle‑income economies and part of  the lower‑ and 
middle‑income economies, Gross domestic product 
(GDP) growth is positively related to excess weight 
in low socioeconomic groups.[62,63] When income is 
used instead of  education as a measure for SES, it 
is likely to have some changes in the relationship 
between SES and excess weight.[63] Social insights 
into excess weight in developed countries has 
reversed this relationship.[64]

In a study conducted in 2005 in Thailand, 
improvement in SES was positively related to 
excess weight among men and inversely related to 
overweight among women younger than 40. This 
pattern has been observed in other developing 
countries as well. The pattern previously observed 
in developed countries, is gradually emerging in 
developing countries. This pattern is augmented by 
improvements in education and income.[65]

As Iranian people are experiencing a transition 
phase regarding SES factors, inequality patterns 
in excess weight may be various among different 
SES groups. as the fact that we did not find any 
inequality in excess weight can be attributed to good 
performance of  the health‑care system.

Physical inactivity: The result of  our study about 
physical inactivity is in line with some studies and 
contrary to some other studies. The studies about 
inequality in physical inactivity have reported two 
opposing findings. The first group of  studies involves 
those which reported a direct relationship between 
SES and physical inactivity especially among 
women.[66] Another group of  studies shows that in 
developed countries, low SES is concurrent with 
excess weight and physical inactivity. These studies 

found a connection between sufficient physical 
activity and high SES; when education is used as 
a measure for SES, it has a direct relationship with 
physical activity especially during leisure time.[66‑70]

A study reported that there is no relationship 
between physical activity and SES based on 
education and income.[69] Using different definitions 
and measures for assessing physical inactivity has 
led to varying and even opposing results for this 
risk factor. However, our finding about inequality 
in excess weight in high SES groups is in line with 
some of  the studies mentioned. Owning cars, an 
urban life style, and working in sedentary jobs are 
among the factors contributing to more physical 
inactivity among high SES groups.

Hypercholesterolemia: Our findings about 
hypercholesterolemia are in line with the results of  
some studies. The hypercholesterolemia inequality—
with a slight variation—is not significant in our study. 
This can be interpreted using existing literature. The 
prevalence of  hypercholesterolemia among SES 
groups is related to the developmental phase of  the 
country, national gross national product (GNP) 
per capita, and time. Based on a study, prevalence 
of  hypercholesterolemia had decreased in the 
United States as a developed country between 1971 
and 2002. During this period, people with better 
SES had reduced their cholesterol level more and 
hypercholesterolemia had become more prevalent 
among the low SES groups.[71] Nonetheless, 
developed countries are different from developing 
countries regarding this kind of  inequality. Based 
on a study, the total cholesterol level among 
children in Brazil has a direct relationship with 
their SES.[72] The inequality distribution pattern of  
hypercholesterolemia among SES groups is related 
to time, phase of  development, age group, and some 
other factors.[31]

Generally, the results of  this study demonstrated 
inequality in some risk factors for NCDs and 
the stability of  inequality during this five‑year 
period. As is reported in other studies as well, the 
distribution pattern of  inequality in risk factors for 
NCDs is related to time, phase of  development, 
age group, and some cultural, social, and political 
factors in each country.[31] This shows that SES is 
related to the prevalence of  risk factors, and to plan 
and implement proper interventions, it is necessary 
to pay attention to this relationship. The nature of  
the risk factors makes some of  them more prevalent 
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among high SES groups; however, most of  these 
risk factors are more prevalent among low SES 
groups. Therefore, some of  the actions that can 
be taken to decrease socioeconomic inequalities 
include: Reduction of  poverty, improvements 
in educational level, providing more support for 
the poor within health‑care policies, improving 
accessibility of  services for the deprived people, 
and planning special programs to decrease 
inequality. Equality and promotion of  justice are 
among the main goals of  Iranian politicians and 
governors. This provides a base to health‑care 
managers in Iran to reduce inequalities in health 
care. Reduction of  socioeconomic inequalities 
must be included in main health‑care goals. More 
attention must be paid to those risk factors which 
are more prevalently distributed; it is necessary to 
provide more training, presentational, and clinical 
facilities to eliminate these risk factors. To decrease 
socioeconomic inequalities related to an unhealthy 
diet, as an intervention method, poor people may 
be granted subsides. As elimination of  inequalities 
is among the goals of  the health‑care system, it is 
recommended to assess measures for risk factor 
inequality in the country at proper time intervals. 
Because of  problems of  urbanization and the fact 
that physical inactivity is more prevalent among 
the richer groups of  society, it may be helpful to 
promote public training within the society.

Our study had some limitations. The 
socioeconomic data in 2005 was limited. As the 
number of  assets in that year was limited, we included 
education and income status to determine SES. The 
limited number of  assets decreases the variability of  
the first factor of  PCA which is used for calculating 
asset factors. The small sample size of  the survey in 
2009 was another limitation for our study and the 
results had less precision. It is not possible to monitor 
lifelong SES (SES lifetime) and it adds another 
limitation to our study. It was not possible to use 
exactly identical definitions for some of  the variables. 
The questionnaire used in these two years for some 
variables like physical inactivity and consumption of  
fruits and vegetables were different and it was not 
possible to use exactly similar definitions for them. 
Some measures were self‑reported and recall bias 
was probable. It was likely that participants reported 
what they socially accepted. This study involved 
only the population of  Kurdistan and cannot be 
generalized for the country.
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