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Urbanization and noncommunicable disease (NCD) risk
factors: WHO STEPwise Iranian NCD risk factors surveillance in 2011
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ABSTRACT This study was conducted to examine the relationship between urbanization and risk factors of
noncommunicable diseases (NCDs) according to the World Health Organization stepwise approach to surveillance
of NCDs. This study is part of a NCD risk factor surveillance of 10 069 individuals in all provinces of the Islamic
Republic of Iran, aged over 20 years, during 2011. By utilizing 2011 census data, urbanization levels were determined
in all provinces and logistics regression was used to examine the relationship between urbanization and risk factors.
Among males, urbanization had a positive correlation with low physical activity (OR=1.7; 95% Cl:1.42-2.09), low fruit
and vegetable consumption (OR=1.8; 95% Cl:1.09-2.96), and high BMI (OR=1.4; 95% Cl: 1.20-1.70). Among females
there was a positive and significant correlation with low physical activity (OR=1.2; 95% Cl: 1.08-1.49), low fruit and
vegetable consumption (OR=1.22; 95% Cl: 0.78-1.91) and high BMI (OR=1.3; 95% Cl:1.14-1.53). Thus, urbanization has
a significant correlation with increases in NCD factors in the Islamic Republic of Iran.

Urbanisation et facteurs de risque de maladies non transmissibles (MNT) : approche STEPwise de 'OMS pour
la surveillance des facteurs de risque de MNT en République islamique d’Iran en 2011

RESUME La présente étude a été menée afin d’examiner la relation entre I'urbanisation et les facteurs de risque
de MNT, selon le modeéle de I'approche STEPwise de I'OMS pour la surveillance des maladies non transmissibles.
L'étude s'inscrit dans la surveillance des facteurs de risque de MNT opérée sur 10 069 personnes agées de plus
de 20 ans dans I'ensemble des provinces de la République islamique d'Iran en 2011. A l'aide de données du
recensement de 2011, les niveaux d’urbanisation ont pu étre déterminés pour toutes les provinces, et la régression
logistique a été utilisée afin d’examiner la relation entre |'urbanisation et les facteurs de risque. Parmi les hommes,
I'urbanisation avait une corrélation positive avec une faible activité physique (OR =1,7, IC a 95 % : 1,42-2,09), une
faible consommation de fruits et légumes (OR=1,8, IC a 95 % : 1,09-2,96) et un indice de masse corporelle élevé
(OR=1,4,1Ca 95 % :1,20-1,70). Parmi les femmes, il existait une corrélation positive et significative avec une faible
activité physique (OR =1,2, IC a 95 % : 1,08-1,49), une faible consommation de fruits et légumes (OR =1,22, IC a
95 % : 0,78-1,91) et un indice de masse corporelle élevé (OR =1,3, IC a 95 % : 1,14-1,53). L'urbanisation a donc une
corrélation significative avec 'augmentation des facteurs de MNT en République islamique d'Iran.
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Introduction

It has been predicted that over 60%
of the world population in low- and
middle-income countries will be living
in cities by 2030 (1). Certain lifestyle
and environmental factors related to
urbanization have a significant effect
on health and noncommunicable dis-
eases (NCDs). Urbanization is one of
the main socioenvironmental factors
which has a relationship with chang-
ing lifestyles as an important risk fac-
tor for NCDs (2). Previous research
in low- and middle-income countries
has indicated that NCD risk factors are
more common in urban than in rural
areas (3). Inrecent years, the increase in
NCDs has been a common concern as
a major cause of morbidity and mortal-
ity worldwide (4). It has been estimated
that 33 million deaths in 2008 were
due to NCDs, and this is predicted to
reach 52 million by 2030 (). Urbaniza-
tion has an association with lifestyle
and behavioural risk factors such as
unhealthy diet and low physical activ-
ity (6-8). Evidence from South-East
Asia has indicated that urbanization has
a is associated with NCD risk factors
such as low physical activity, unhealthy
diet, overweight and high blood pres-
sure (9,10). In the past few decades,
traditional communities in low- and
middle-income countries have experi-
enced rapid, unplanned urbanization,
which changed lifestyles and resulted in
unhealthy diets, a sedentary lifestyle and
smoking (11). In the past, urban and
rural environments were significantly
different; however, the distinction is less
clear now due to recent advances (12).
Many definitions of urbanization only
use the simple dichotomous variable
of urban and rural, making it difficult to
understand the specific changes within
the urbanization process that have led
to changes in the main risk factors for
NCDs (13).

In recent years, there has been a rap-
id change in lifestyle and demographic

and socioeconomic status in the [ranian

community due to the escalation in
urbanization and industrialization. The
aim of this study was to investigate the
association between urbanization and
the risk factors for NCDs, which may
lead to the identification of new, more
effective interventions in the prevention
of chronic diseases.

Study population and
sampling

We assessed the association between
urbanization and NCD risk factors us-
ing the data from the 2011 survey of
NCD risk factor surveillance (STEPS)
conducted by the Ministry of Health
and Medical Education in the 31 prov-
inces of the Islamic Republic of Iran
(14). The study population was 10 069
people aged 20-70 years. A multistage
random cluster sampling method with
probability proportional to size sam-
pling was used.

Measuring urbanization

Principal component analysis is a multi-
variate statistical method to reduce the
number of variables (15). This method
was used to create the urbanization vari-
able; overall score is based on the score
obtained using the xtile quint command
in SPSS (percentiles of 33.3 and 66.7) in

3 categories low, medium and high.

There is no global standard indica-
tor to measure urbanization because
the factors associated with urbanization
in one region of a country are different
from those of others countries. From
analysis of previous studies, the indices
that had the greatest effect on urbani-
zation were identified and included
in this study (13,16,17). Data on 24
variables measuring multiple aspects of
urbanization (e.g. demographic and so-
cioeconomic indices, human resources,
communication, energy, the human
development index for the province,
and health and treatment indicators)
were used to extract their underlying
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constructs. The principal components
analysis-based index is a simple and
robust measure whose values and
groupings can only be moderately af-
fected by changes in the urbanization
landscapes. This multivariate statistical
technique is used to reduce the number
of variables in a data set into a smaller
number of “dimensions” that are linear
combinations of the original variables.
Principal components analysis provides
an objective way of aggregating the in-
dicators so that variation in the data
can be accounted for as concisely as
possible .The urbanization index for
all 31 provinces was calculated using
this method and every province was
classified into 3 urbanization levels.
Variables such as average household
size, population density, urbanization
rate, average floor area of the dwell-
ing unit per family member, economic
participation rate, unemployment rate,
employment in agriculture and indus-
try, internet penetration, telephone and
mobile penetration rate, percentage of
villages with telephone communication,
gas and electricity energy use per 1000
population, percentage of cities and
rural areas with gas facilities, propor-
tion of physicians per 1000 population,
proportion of nurses per 1000 popula-
tion, proportion of specialist physicians
per 1000 population, and the human
development index for each province
were included in the analysis.

Risk factors

The data from the first and second
stages of the 6th survey of risk factors for
NCDs in 2011 in the Islamic Republic
of Iran were used in this study (14). The
NCD risk factors suggested by WHO
such as demographic (residential
location, age, gender, education, and
job), nutrition (fruit and vegetable con-
sumption), behavioural (smoking and
physical activity), and anthropometric
and blood pressure measurements were
used in this survey. Anthropometric
measurements include height, weight
and body mass index (BMI) as an
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indicator of obesity. Blood pressure was
measured 3 times at 3 minute intervals
in a sitting position using an Omron
electronic sphygmomanometer with
an accuracy of I mmHg. Smoking was
defined as daily cigarette and/or water-
pipe consumption, low fruit and vegeta-
ble consumption as < S units per day,
and low physical activity as < 150 min
of moderate intensity physical activity
per week. The Global Physical Activity
Questionnaire was used in this survey
(18).High BMIwas defined as >25 kg/
m’, and high blood pressure as systolic
blood pressure > 140 mmHg and/or
diastolic blood pressure > 90 mmHg

(16).

Outcome variable

We calculated the risk factor preva-
lence for each outcome within each
level of urbanization. In addition, we
investigated the relationship between
risk factor and level of urbanization.
Following WHO guidelines (19), we
calculated the average consumption
unit of fruits and vegetables a day, BMI,
systolic and diastolic blood pressure,

and age of starting smoking.

Statistical methods

The principal components analysis
method was used to calculate the ur-
banization variable. Descriptive analysis
was reported using descriptive statistics
for every level of urbanization. The Kol-
mogorov—Smirnov test was utilized to
assess the normality of variables. The
2-way Kruskal-Wallis test was used to
assess the association between every
continuous exposure variable and level
of urbanization. Binary logistic regres-
sion analysis was used to explore the
association between NCD risk factors
and urbanization level. P-value < 0.05
was considered significant, and SPSS,
version 21, was used for all computa-

tions.

Urbanization index

Urbanization scores ranged from
—1.34 to 3.83 (Table 1). These were
divided based on the scores obtained
from xtile quint command (percentile
of 333 and 66.7) into 3 categories: low,
medium and high. Table 1 shows the
distribution of provinces according
to urbanization index. In the principal
components analysis, variables such
as internet penetration and provincial

human development index achieved
the greatest weight in comparison with
other variables related to urbanization.

Demographic characteristics

The study population was aged 20-70
[overall mean 43.00 (standard devia-
tion 15.34)] years (Table 2). Individual
education levels were higher with great-
er urbanization: 35.7% of those living in
areas of low urbanization were illiterate
while only 20.2% of those living in ar-
eas of high urbanization were illiterate.

Table 1 Urbanization index score of each province (each province to the new

index score of urbanization)

Province

Urbanization score

Urbanization level

Sistan and Baluchestan -1.348 Low
North Khorasan -0.931
Ardebil -0.889
Chaharmahal and Bakhtiari -0.829
Kordestan -0.794
Lorestan -0.783
Ilam -0.695
Western Azarbayjan -0.690
SouthKhorasan -0.655
Hamedan -0.521
Kohgiloyeh and Boyerahmad -0.931 Medium
Kerman -0.351
East Azarbayjan -0.436
Golestan -0.344
Kermanshah -0.342
Markazi -0.306
Gilan -0.004
Qazvin 0.012
Fars 0.013
Khuzestan 0.127
Hormozgan 0.149
Yazd 0.156
Mazandaran 0.157
Khorasan Razavi 0.259 High
Zanjan 0.434
Booshehr 0.543
Semnan 0.594
Esfahan 0.757
Qom 1.000
Alborz 2.208
Tehran 3.837
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Table 2 Demographic characteristics of participants in the study of noncommunicable disease risk factors according to

Age (year)

472

urbanization level, Islamic Republic of Iran, 2011

Characteristic

Participants, no. (%)
Mean (SD) age (years)
Age range (years)
Sex, no. (%)*
Male
Female
Education status, no.(%)
Illiterate
Elementary
Junior high school
Diploma
Higher education
Work status, no. (%)*
Public sector employee
Private sector employee
Employed, self-employed
Student, soldier

Housewife, retired, unpaid work,
unemployed, disabled

Urbanization level

Medium
2025 (20.1) 4071 (40.4)
42.70 (15.57) 43.03 (15.18)
20-70 20-70
786 (38.8) 1712 (42.1)
1239 (61.2) 2359 (57.9)
722 (35.7) 1060 (26)
387 (19.1) 884 (21.7)
270 (13.3) 663 (16.3)
406 (20.0) 928 (22.8)
237 (11.7) 535 (13.1)
92 (4.5) 257 (6.3)
93 (4.6) 265 (6.5)
412 (20.3) 819 (20.1)
129 (6.4) 237 (5.8)
1275 (63.0) 2490 (61.2)

3973 (39.5) 10 069
43.14 (15.38) 43.00 (15.34)
20-70 20-70
1637 (41.2) 4135 (41.1)
2335 (58.8) 5933 (58.9)
801(20.2) 2583 (25.7)
923(23.2) 2194 (21.8)
583 (14.7) 1516 (15.1)
960 (24.2) 2294 (22.8)
701(17.6) 1473 (14.6)
271(6.8) 620 (6.2)
296 (7.5) 654 (6.5)
688 (17.3) 1919 (19.1)
292 (7.3) 658 (6.5)
2415 (60.8) 6180 (61.4)

Values are expressed as mean and standard deviation (SD) for normally distributed data and % for non-normally distribute data.

*Significance defined as P < 0.05.

There was also a significant difference in
terms of employment among different
urbanization levels (P<0.05) (Table2).

Urbanization and
noncommunicable disease
risk factors

Tobacco

The prevalence of smoking among
men was similar in all 3 urbanization

Mean age of starting smoking (year)

All

25|

24 |

23

22

21

20

Medium
Urbanization level

Low High

Age (year)

levels (Table 3). In univariate logistic
regression analysis, there was no sig-
nificant association between smoking
and urbanization among men (OR =
1.02, 95% CI: 0.84—1.24 for medium
and OR = 0.90, 95% CI: 0.74-1.10
for high versus low levels of urbaniza-
tion) or women (OR = 0.70, 95% ClI:
0.50—0.99 for medium and OR = 0.85,

Female

35

304

254

20

Medium
Urbanization level

Low High

95% CI: 0.61-1.19 for high versus low
levels of urbanization) (Table 4). In
multiple logistic regression analysis after
adjustment for age, there was still no sig-
nificant association between smoking
and urbanization in men and women.
Among those living in higher levels of
urbanization, the average age of starting

smoking was lower in both sexes, and

Male

24

23]

22

Age (year)

214

20

Medium
Urbanization level

Low High

Figure 1A Mean of noncommunicable disease risk factor variables in urbanicity groups, Islamic Republic of Iran, 2011
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Table 3 Prevalence of noncommunicable disease risk factors according to urbanization level, Islamic Republic of Iran, 2011

Urbanization
level

Risk factor

Daily tobacco Low 208
use
Medium 471
High 414
Low physical Low 252
activitya®
Medium 666
High 690
Low fruit & Low 609
vegetable
intakeb* Medium 1455
High 1370
High BMIc* Low 356
Medium 866
High 910
High blood Low 125
Pressured*
Medium 335
High 237

Males Females
% 95% CI b % 95% Cl 95% CI
26.5 23.42-29.58 59 4.8 3.63-5.97 267 132 11.73-14.67
275  25.39-29.61 80 34 2.67-4.13 551 135 12.46-14.54
25.3  23.20-2740 96 41 3.30-4.90 510 12.8 11.77-13.83
321 30.44-33.76 536 433  40.56-46.04 788 389 36.78-41.02
38.9 36.61-41.19 999 423 40.32-44.28 1665 40.9 39.40-42.41
42.2  39.81-44.59 1103 472 45.19-49.21 1793 451 43.56-46.64
775  74.59-80.41 1012 81.7 79.56-83.14 1621 80.0 78.26-81.74
85.0 83.31-86.96 2042 86.6  85.23-8797 3497 859 84.84-86.96
83.7 81.92-85.57 1959 839  82.41-85.39 3330 83.8 82.66-84.94
453  41.83-48.77 711 574 54.65-60.15 1067 52.7 50.53-54.87
50.6 48.24-52.96 1461 619  59.95-63.85 2327 572 55.69-58.71
55.6 53.20-58.00 1488 63.7 61.75-65.65 2399 604 58.88-61.92
15.9 13.35-18.45 210 169 14.82-18.98 335 16.5 14.89-18.11
19.6  17.73-2147 489 20.7 19.07-22.33 824 20.2 18.97-2143
145 12.81-16.20 310 133 11.93-14.67 547 13.8 12.73-14.87

Low fruit & vegetable intake significant only for men.
ClI = confidence interval.
BMI =body mass index.

< 150 min of moderate or intense physical activity per week.

b< 5 servings of fruit and vegetables per day.
BMI > 25 kg/m.

Systolic blood pressure > 140 mmHg and/or diastolic blood pressure > 90 mmHg.

*Kruskall-Wallace test, significant at P < 0.05.

smoking was more prevalent among
women (Figure 1A).

Low physical activity

Urbanization had an inverse associa-

tion with physical activity in both sexes:

the prevalence of low physical activity
increased significantly with increased
urbanization (Table 3). In multiple
logistic regression analysis after adjust-
ment for age, there was a statistically
significant association between low

Mean fruits and vegetables intake per day (servings)

All
4.004
3.904
3.804
3.70
3.604
Low Medium High
Urbanization level
Figure 1B

Servings

Female

4104

4.004

3.904

3.804

3.704

3.60+

3.50

Medium
Urbanization level

Low High

physical activity and urbanization in
men (OR = 1.58,95% CI: 1.30-1.91
for medium and OR = 1.72, 95% CI:
1.42-2.09 for high versus low levels
of urbanization) and women (OR =
1.36, 95% CI: 1.15-1.60 for medium

Lo 1 32 denall Aol

Male
4.004
3.90
@
&
5
S 3.80]
9
wvy
3.70
3.60 o
Low Medium High

Urbanization level
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All Female Male
28.00
29.00- 27.00
2750 26,50
28.004
27.004 I Jt 26.00]
£ 2700, £
26,50 FR 2 2550
26.00] 26.004 25.00)
25.504 25.004 24.50]
Low Medium High Low Medium High Low Medium High
Urbanization level Urbanization level Urbanization level
Figure 1C
and OR =126, 95% CI: 1.08-149 for  those living in areas with a low level of ~and 1.44 (crude OR = 1.44, 95% CI:
high versus low levels of urbanization)  urbanization. This association did not ~ 1.21-1.71) in comparison with lower
(Table4). change after adjustment for age in mul-  levels of urbanization (Table 4). There
Low fruit and vegetable consumption tlp.le log%stlc regression. Thls positivere-  was also' a significant association b'e—
Inboth N 1 ow b lationship was also seen in women, but  tween high BMI and urbanization in
n dOt setxisl,t epreva e?ceg ow mg it was not statistically significant (Table ~ women (OR=1.21,95% CI: 1.05-1.29
ag v‘ege e consumP 19n mcrease‘ 4). We also found a small difference  for medium and OR = 1.30, 95% CI:
with increased urbanization, but this b . . .
o etween the mean servings of fruitsand ~ 1.13—1.50 for high versus low levels of
was significant only for men (Table o L .
o , o vegetables consumed per day for both urbanization). These associations did
3). With increasing urbanization, the . o . .
, i sexes at different levels of urbanization  not change after adjustment for age in
odds of low consumption of fruits and . . L .
. (P<0.0S) (Table 5 and Figure 1B). multiple logistic regressions. Moreover,
vegetables increased. Men who were T L
o , ) . ioht bod ind a statistically significant association was
living in provinces with a medium level ~ High body mass index L
o . i observed between urbanization and
of urbanization were 2.10 times more  The prevalence of higher BMI levels . .
‘ ‘ . mean BMI in both sexes as a continu-
likely (crude OR =2.10,95%CI: 126~  (obese and overweight) in both sexes .
o . ‘ . ‘ ous variable (P < 0.001) (Table 5 and
348) and those living in provinces with ~ was positively related to increased ur- Figure 1C)
a high level of urbanization 1.81 times ~ banization (Table 3). The odds of men &1 '
more likely (crude OR = 1.81,95%CI:  having high BMI levels in medium and High blood pressure
1.10-2.98) to have low fruit and veg-  high levels of urbanization were 1.18 A higher prevalence of high blood pres-
etable consumption in comparisonwith ~ (crude OR = 1.18,95% CI: 0.99-1.40)  sure was observed in areas with medium
Mean systolic blood pressure (mmHg)
All Female Male
128.00 I 128.00 1 129.00
Jt 128.00 | I
126.00
126.00 12700 |
%"124_007 3;?126.00, I
£ £
124.004 125.00
122.00
I I I I 124.00 |
122.00 | 120.004 123.004
Low Medium High Low Medium High Low Medium High
Urbanization level Urbanization level Urbanization level
Figure 1D
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Mean diastolic blood pressure (mmHg)

All

80.504
80.00
79.50

79.00

{

High

78.50

|

Medium

Urbanization level

78.00

7750

Low

Figure 1E

mmHg

Female

81.00

80.50

80.00

79.50

79.00

78.50

78.00

Medium

Urbanization level

Low High

Male

T g1 G2 L)l Al

80.004

79.50 |

79.00

78.50

mmHg

78.00 4

7750 |

77.00

Medium

Urbanization level

Low High

levels compared with areas with low
levels of urbanization for both sexes
(Table 3). The same observation was

that prevalence of NCD risk factors
increased with increasing urbanization,
consistent with our findings (20). A

not seen for areas with high levels of study conducted in India indicated that

urbanization. In univariate logistic re-
gression analysis, there was a significant
association between high blood pres-
sure and urbanization in men (OR =
1.25,95% CI: 1.00-1.57) for medium
versus low levels of urbanization and
women for medium (OR = 1.29, 95%
CI: 1.08-1.54) and for high (OR =0.78,
95% CI: 0.64-0.94) versus low levels
of urbanization. This association did
not change after adjustment for age in
multiple logistic regression (Table 4).
In addition, using the Kruskal-Wallis
test, mean systolic and diastolic blood
pressure had a significant association
with level of urbanization in both sexes
(P <0.001) (Table S and Figures 1D
and 1E).

Discussion

Our findings support the hypothesis

that there is a relationship between ur-
banization and NCD risk factors: ur-
banization had a positive association
with low physical activity, low intake of
fruit and vegetables, BMI and hyperten-
sion in both sexes. In 2009, a study con-
ducted in the Islamic Republic of Iran
reported a relationship between urbani-
zation and risk factors of NCD, such

there was a relationship between smok-
ing and urbanization in men (21). In
our study, however, no such significant
association was observed. Nevertheless,
the results showed that with increasing
urbanization the age of starting smok-
ing decreased; this relationship was
more evident in women, suggesting that
preventive measures should be taken
along with education about the dangers
and side-effects of smoking in high-risk
groups. In Qingdao, China, researchers
found that urbanization was related to
a number of risk factors such as low
physical activity, unhealthy diet and
obesity (21), consistent with the results
of this study. Liu et al. found that urban
development significantly reduced
daily physical activity and increased the
consumption of high calorie foods (fast
food) (22). It has consequently led to a
rapid increase in obesity and overweight
due to changesin dietandlifestyle which
significantly affect health (12,23,24). A
study from India showed no significant
relationship between the prevalence of
low fruit and vegetable consumption
and different levels of urbanization in
either sex (16). Unlike the Indian study,
we found significant differences in the
prevalence of low fruit and vegetable
consumption among different levels

of urbanization before and after age-
adjusted analyses. In a study conducted
in Greenland, no relationship was found
between unhealthy dietary patterns and
urbanization or socioeconomic status
(25). In a study in 100 countries, Ez-
zati et al. found that BMI increased
with increasing urbanization (26). Our
findings indicate that with increasing
urbanization, average BMI, high blood
pressure, and low physical activity in-
creased, consistent with previous studies
(27-29). We found the prevalence of
physical activity was higher in areas with
low urbanization than in areas with high
urbanization, consistent with the results
of other studies (30,31).In a study in Sri
Lanka, men and women in areas with
high urbanization had respectively 3
and 2 times lower physical activity than
those living in other urban areas, which
was significant after age adjustment
(32). Monda et al. also found that low
physical activity increased with increas-
ing urbanization (33). Our findings are
consistent with those of other studies in
that as a result of office jobs in the city
and the use of technology, physical ac-
tivity is reduced and the city population
has a sedentary rather than an active
lifestyle. Therefore, it is suggested that
in areas with high levels of urbanization,
the focus should be on environmental
characteristics and providing facilities
such as trails, parks, swimming pools,
and gyms. Walking teams, teams for
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Table 4. Crude odds ratios and age-adjusted odds ratios for noncommunicable disease risk factors according to urbanization

level, Islamic Republic of Iran, 2011

Risk factor

Daily tobacco use Low
Medium
High
Low physical Low
activitya Medfum
High
Low fruit & vegetable  Low
intakeb Medium
High
High BMIc Low
Medium
High
High blood Low
pressured Medium
High
Daily tobacco use Low
Medium
High
Low physical Low
activitya Medfum
High
Low fruit & vegetable  Low
intakeb Medium
High
High BMIc Low
Medium
High
High blood Low
pressured Medium
High

Urbanization level

Crude OR
95% ClI P-value
Males

1.00 - -
1.02 0.84-1.24 0.805
0.90 0.74-1.10 0.330
1.00 - -
1.60 1.33-1.94 <0.001
1.72 1.42-2.08 <0.001
1.00 - -
2.10 1.26-3.48 0.004
1.81 1.10-2.98 0.019
1.00 - -
118 0.99-140  0.056
1.44 1.21-1.71 <0.001
1.00 - -
1.25 1.00-1.57 0.046
0.90 0.71-1.14 0.386

Females
1.00 - -
0.70 0.50-0.99 0.046
0.85 0.61-1.19 0.370
1.00 - -
1.36 1.15-1.60 <0.001
1.26 1.08-1.49 0.004
1.00 - -
1.44 0.92-2.27 0.110
1.22 0.78-1.91 0.362
1.00 - -
1.21 1.05-1.39 0.006
1.30 1.13-1.50 <0.001
1.00 - -
1.29 1.08-1.54 0.005
0.78 0.64-0.94  0.011

Age-adjusted OR

95% ClI P-value
1.00 - -
1.01 0.83-1.22 0.885
0.90 0.74-1.09 0.299
1.00 - -
1.58 1.30-1.91 <0.001
1.72 1.42-2.09 <0.001
1.00 - -
2.08 1.25-3.46 0.005
1.80 1.09-2.96 0.021
1.00 - -
1.15 0.97-1.37 0.107
1.43 1.20-1.70 <0.001
1.00 - -
1.22 0.96-1.55 0.099
0.85 0.66-1.09 0.214
1.00 - -
0.70 0.50-1.00 0.050
0.85 0.61-1.19 0.360
1.00 - -
1.36 1.15-1.60 <0.001
1.26 1.08-1.49 0.004
1.00 - -
1.44 0.92-2.28  0.109
1.22 0.78-1.90  0.367
1.00 - -
1.25 1.08-1.44 0.003
1.32 1.14-1.53 <0.001
1.00 - -
1.44 1.18-1.76 <0.001
0.72 0.59-0.89  0.003

OR = odds ratio.
Cl = confidence interval.
BMI = body mass index.

?< 150 min of moderate or intense physical activity per week.

b< 5 servings of fruit and vegetables per day.
BMI > 25 kg/m.

Systolic blood pressure > 140 mmHg and)/or diastolic blood pressure > 90 mmHg.

beautifying green spaces, and increasing
street lighting are effective in increas-
ing physical activity (32,33). In some
studies, the likelihood of having high
blood pressure was greater for residents
of areas with high urbanization than
for residents of other areas, after age

adjustment (26,29,30,34). Mathenge
et al. found that likelihood of having
hypertension was greater in urban
residents than in rural residents after
age and sex adjustment (27). A 2015
Chinese study concluded that envi-
ronmental changes have a potential

impact on systolic and diastolic blood
pressure (35). Increased prevalence of
high blood pressure can be attributed
to increased environmental risk factors
parallel to increased urbanization, while

globally, high blood pressure is one of
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Table 5. Distribution of noncommunicable disease risk factors according to urbanization level, Islamic Republic of Iran, 2011

Outcome Urbanization  No. of people  Mean SD 95% ClI
level in group
Males
No. of servings of fruit and Low 638 3.79 2.31 3.60-3.97 0.007
vegetables per day Medium 1488 384 184 3.75-3.94
High 1406 3.82 2.04 3.71-3.93
BMI (kg/m*2) Low 763 25.08 0.71 24.58-25.59 0.0001
Medium 1704 25.88 113 25.34-26.42
High 1632 26.28 1.28 25.65-26.90
Systolic blood pressure (mmHg) Low 763 124.57 19.12 123.21-125.92 0.0001
Medium 1693 128.06 17.36 127.23-128.89
High 1580 125.69 16.85 124.86-126.52
Diastolic blood pressure (mmHg) Low 763 78.63 1249 77.74-79.51 0.0001
Medium 1693 77.67 11.48 7712-78.22
High 1580 79.37 11.67 78.79-79.94
Females
No. of servings of fruit and Low 1045 3.66 2.07 3.53-3.79 0.0001
vegetables per day Medium 2088 383 188 3.75-3.91
High 20Mm 3.95 2.39 3.84-4.05
BMI (kg/m™*2) Low 1235 26.83 1.67 25.89-27.76 0.0001
Medium 2347 2779 1.30 2726-28.32
High 2330 28.15 2.06 27.32-28.99
Systolic blood pressure (mmHg) Low 1234 122.45 21.68 121.23-123.66 0.0001
Medium 2334 126.93 20.82 126.08-127.77
High 2247 120.85 19.96 120.03-121.66
Diastolic blood pressure (mmHg) Low 1232 80.12 13.14 79.39-80.86 0.004
Medium 2334 78.74 12.15 78.24-79.23
High 2247 78.66 12.31 78.15-79.17

Means were compared using the Kruskal-Wallis test when assumptions for analysis of variance were not met.

SD = standard deviation.

Cl = confidence interval.

BM I =body mass index.
*P-value for Kruskal-Wallis test.

the risk factors associated with number

of deaths (36).

Our study has a cross-sectional na-
ture, and thus no causality association
can be deduced from it. In terms of the
scale of urbanization, 2 provinces can
have the same urbanization level, but
may differ in other environmental di-
mensions that are likely to differentially
affect health. Thus, more environmen-
tal research is needed to understand
the implications of urbanizing the

environment to develop an exposure

measure for NCDs. Moreover, possible
differences in factors probably caused
by urbanization, such as stress levels and
environmental factors, were not investi-
gated; these could be considered valid
for future population studies. Further
development is required to understand
the relative contribution of internet
penetration, human development in-
dex, and each scale element for risk of
chronic diseases. As self-reported infor-
mation was received from participants
regarding nutrition (fruit and vegetable
consumption) and behavioural factors

(smoking and physical activity), there is
the possibility that information bias may
have affected the results.

Our findingsindicate that increasing
urbanization is related to the increased
prevalence of several modifiable NCD
risk factors that couldn serve as a basis
for future studies, planning in order to
manage health problems, determining
the distribution of financial resources
and human resources, and coordinating

prevention and intervention strategies
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for NCDs based on different levels of

urbanization.

Conclusion

In this study, urbanization was de-

scribed and classified using different

factors instead of the known rural/ur-
ban dichotomy, and a clear association
was observed between different levels
of urbanization and NCD risk factors.
Increasing urbanization and its conse-
quent complications requires policies
and preparations by local governments

to meet the needs of the community,

La Revue de Santé de la Méditerranée orientale

which requires an intersectoral agree-
ment and cooperation with other aca-
demic and administrative sectors.
Funding: This studywaspartofthe MSc
thesis of Zahra Khorrami, supported by
Shahid Beheshti University of Medical
Sciences (grant No.: /A/9294/36).
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