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INTRODUCTION

Noncommunicable diseases (NCDs) are expected
to account for 60% of the disease burden and 73%
of all deaths in the world by 2020."" Atherosclerotic
cardiovascular disease (ACVD) can no longer be
considered a disease of developed world because
myocardial infarction and stroke are increasingly
prevalent worldwide across all socioeconomic strata.”

From an epidemiological perspective, a risk factor is a
characteristic or feature associated with an increased
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risk of developing future disease; although conventional
risk factors for most NCDs, notably ACVDs, are
smoking, hypertension, hyperlipidemia, diabetes and
obesity but the global inequalities access of health care®!
and the exiting disparities of health between males and
females and between urban and rural residents have led
to considerable differences in the prevalence of these risk
factors according to gender and living area. For instance,
we have previously documented that overweight and
metabolic syndrome are emerging health problems in
Iranian women and urban residents.! Most existing data
are from cross-sectional studies; however community-
based interventions are considered as a means of
decreasing risk factors at population level and in
turn providing information to health policy-makers
beyond that obtained by individual-based clinical
trials. Very limited reports exist about community trials
in developing countries; consequently the “Isfahan
Healthy Heart Program” (IHHP) was launched as
a comprehensive public health response to the high
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prevalence of NCDs in Iran. This community-based
program aimed to promote healthy lifestyle behaviors, and
ultimately to prevent NCDs in a developing country.[¢

Although it is of special concern for policy makers to have
evidence- based information about the differences in the
impact of community-based interventions in urban and
rural areas, as most community trials have been conducted
only in urban areas, very limited experience exists on the
differences in the impact of lifestyle interventions in urban
versus rural areas. As the first study of its kind, not only in
Iran but also in the Eastern Mediterranean region (EMR),
the current report from IHHP presents the variation in the
impact of gender and living area on ACVD cardio-metabolic
risk factors in the context of a comprehensive community-
based lifestyle intervention program.

MATERIALS AND METHODS

IHHP was developed as an action-oriented demonstration
program targeted to the general population in urban
and rural areas of three counties in central Iran. We have
previously explained its design and detailed interventions, !
and here we describe it in brief. The baseline survey was
conducted in 2000--2001 in three counties with similar
sociodemographic and cultural characteristics. Furthermore,
both areas were industrial without any contaminations and
mass media coverage as well as good cooperation. Subjects
were chosen with multistage random sampling method
form clusters of health center. The survey consisted of
assessment of questionnaire-based lifestyle behaviors,
physical examination, and blood collection. Then, while
routine national health programs continued in intervention
and the reference areas, comprehensive and integrated
community-based interventions were implemented in two
counties, Isfahan and Najaf-Abad, with populations of 1 895
856 and 275 084, respectively, in comparison with another
county, Arak, located 375 km northwest of Isfahan with
a population of 668 531. The urban-to-rural population
ratios in the counties of Isfahan, Najaf-Abad and Arak
were 90/10, 60/40, and 66/34, respectively. Approval was
obtained from Ethical Committee of Isfahan Cardiovascular
Research Center (ICRC), which is a collaborating center in
the Eastern Mediterranean region. Written informed consent
was obtained from all participants after full explanation
of the study protocol. Lifestyle behaviors were measured
by annual questionnaire-based surveys in independent
samples in the three counties under study. In 2007, the
whole baseline survey was repeated on an independent
random sample in both the intervention and reference
communities. Overall, 12 514 individuals with more than 19
years of age were studied at baseline, and 9 570 were studied
in postintervention phase. IHHP had a quasi-experimental
design, and the impact of its interventions by gender and
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living area was evaluated in a repeat [2000--2001 vs. 2007]
cross-sectional survey method.

Inboth surveys, participants were invited to survey centers for
interview, physical examination and blood sampling. Trained
physicians and nurses conducted the clinical examinations
and fasting blood sampling by using standardized and zero
calibrated instruments standard protocols.

Blood samples obtained from participants in both surveys
were assayed in ICRC central laboratory, with adherence to
external national and international standardization.

Cardio-metabolic risk factors were defined according to
standard classifications, i.e. participants were considered
to have diabetes if their fasting blood glucose (FBG) level
was 2126 mg/dl, or they were taking glucose-lowering
medications,”! hypertension was defined in accordance
with the Seventh Report of the Joint National Committee
on Prevention, Detection, Evaluation, and Treatment of
High Blood Pressure (JNC 7) as SBP 2140 mm Hg, or DBP
>90 mm Hg, or being on antihypertensive medication,
abnormal serum lipid profiles were defined based on the
National Cholesterol Education Panel Adult Treatment
Panel III (NCEP-ATP III) as total cholesterol >240 mg/dl;
triglycerides >200 mg/dl; HDL <40 mg/dl for males and
<50 mg/dl for females; and LDL-C >160 mg/dL."

IHHP interventions were implemented based on the data
from obtained the baseline survey and a needs assessment
on existing health and human resources. Details of the
interventional activities were are described before, " briefly
they targeted individuals, populations and the environment
by considering the four main strategies of healthy nutrition,
increasing physical activity, tobacco control, and coping
with stress.

Various measures were considered for maximizing the
quality of the data collection through quality assurance
programs. Different levels of evaluation were taken into
account to assess the process of program development and
performance, as well as the extent to which the program
attained its objectives,!® process evaluation comprising both
qualitative and quantitative methods was conducted in
the intervention areas.!'! Moreover, the Isfahan University
of Medical Sciences undertook an external evaluation
of the whole IHHP study, including its implementation
and evaluation components, by international experts and
submitted it’s report to the university officials and the WHO
office in Iran."?

Statistical analysis

Continuous data are presented as means + standard errors
of mean (SEM), and frequencies as percent. All statistical
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analyses controlled for age, education level and income.
Differences between mean (SEM) risk factor values were
compared between years (2000--201 and 2007), areas
(intervention and reference communities)-based sex,
residency as well as interaction terms of area (intervention
versus reference) x time (2000--2001 versus 2007) using
ANCOVA test.

Chi square test was used to compare categorical variables
containing frequency of risk factors between areas and years.
Area (intervention versus reference) x time (2000--201 versus
2007) interaction terms in categorical variables were tested
using logistic regression analysis. Data were analyzed using
the SPSS statistical package version 15.0 for windows (SPSS
Inc., Chicago, USA). The significance level was set at P <0.05.

RESULTS

The baseline survey comprised 6175 participants (48.7%
male, 78.9% urban resident) in the intervention area, and
6339 participants (49.2% male, 66.6% urban resident) in the
reference area. In 2007, the sample included 4719 participants
(49.2% male, 82.6% urban resident) in the intervention area
and 4853 participants (50.6% male, 57.6%urban resident)
in the reference area. The mean age of participants was not
significantly different in the two surveys (38.8 + 14.6 years
in 2000--2001; 39.1 + 15.3 years in 2007).

The mean values of variables studied in 2001 and 2007
among males and females living in urban and rural areas
are presented in Tables 1 and 2, respectively. The prevalence
of cardio-metabolic risk factors in the abovementioned
populations is presented in Tables 3 and 4, respectively. While
body mass index (BMI) decreased significantly in urban
females living in the intervention areas, it had no significant
change in other groups. In the intervention areas, waist
circumference (WC) had significant decrease in females of
both urban and rural areas and males of urban areas, whereas
in the reference area, it had significant increase in males and
females of both urban and rural areas [Tables 1 and 2]. The
prevalence of overweight and obesity (BMI >25 kg/m?) had a
nonsignificant decrease in urban females of the intervention
area, while the corresponding figure increased significantly
in the reference area (P for interaction <0.0001). Among the
rural male residents, this prevalence had a nonsignificant
increase in the intervention area and a significant increase in
the reference area (P for interaction <0.0001). The prevalence
of abdominal obesity decreased significantly in female urban
and rural residents of the intervention area, whereas the
corresponding figure had significant increase in the reference
area (P for interaction <0.0001). As presented in Tables 3 and
4, among males, this prevalence had significant decrease in
urban residents of the intervention area and nonsignificant
increase in the reference area; while this change was not
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significant in rural residents of the intervention area, it had
a significant increase in the reference area (P for interaction
<0.0001).

In urban areas, the mean systolic and diastolicblood pressures
decreased significantly in females of both intervention and
reference areas, without significant change in males of both
areas. In rural areas, it decreased significantly in females of
both areas and males in the intervention area, whereas it
had significant increase in males of the reference area (P for
interaction <0.0001). The diastolic blood pressure decreased
significantly in all groups, with the exception of male rural
residents of the reference area in whom this decrease was
not significant [Tables 1 and 2]. In the intervention area, the
prevalence of hypertension decreased significantly in female
residents of urban and rural areas. While this prevalence did
not differ significantly among male urban residents of both
areas under study, it had significant decrease in rural male
residents of the intervention area and significant increase
in their counterparts in the reference area (P for interaction
<0.0001) [Tables 3 and 4].

Among urban residents of both sexes, the mean total
cholesterol had significant decrease in the intervention area,
and significant increase in the reference area (P for interaction
<0.0001). In rural residents, it had significant decrease in
females of the intervention areas, and nonsignificant decreases
in other groups [Tables 1 and 2]. In the intervention areas, the
prevalence of hypercholesterolemia decreased significantly
in females of both urban and rural areas, and males of urban
areas. In the reference area, the only significant change was
the decrease in this prevalence among males of rural areas
[Tables 3 and 4].

The mean level of LDL-C decreased significantly in female
urban residents of the intervention area. In the reference
area, it had significant increase in male urban residents and
significant decrease in male rural residents. Except than the
female rural residents, the P for interaction was less than
0.0001 for all these comparisons between the intervention vs.
reference areas. In general, HDL-C decreased in urban and
rural residents of both males and females in the intervention
and reference areas.

The mean triglycerides level decreased significantly in
both sexes in urban and rural residents of the intervention
areas. In the reference area, it had nonsignificant decrease
in both sexes in urban residents, and nonsignificant increase
in rural residents (P < 0.0001 for all these comparison in
intervention vs. reference area). In urban residents, the
prevalence of hypertriglyceridemia decreased significantly
in females of the intervention and reference areas, and
males of the intervention area. Among rural residents,
this prevalence decreased significantly in both sexes in the
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intervention area; it had a significant increase in females
and a nonsignificant increase in males of the reference area
(P <0.0001 for all these comparisons between intervention
and reference areas) [Tables 3 and 4].

In urban areas, the prevalence of diabetes mellitus had a
nonsignificant rise in both genders, whereas in rural areas,

while there was no significant change in I4, it increased
significantly among both genders in RA [Tables 3 and 4].

DISCUSSION

The findings of the current study provide evidence-based
information about the efficient and favorable impacts of

Table 1: Comparing the mean change of cardio-metabolic risk factors in intervention vs. reference urban area based

on sex, 2001--2007

Urban Female Male
2001 2007 P-value 2001 2007 P-value

Cholesterol (mg/dl)

Intervention 208.34 = 1.02 193.23 £ 1.04 0.000 198.07 + 1.09 185.29 + 1.098 0.000

Reference 192.85 = 1.05 195.63 £ 1.22 0.373 183.53 = 1.11 189.07 £ 1.23 0.008

P-value 0.000 0.17 0.000 0.000 0.013 0.000
Triglycerides (mg/dl)

Intervention 167.51 + 2.27 135.12 + 2.31 0.000 188.34 + 2.97 152.88 + 2.99 0.000

Reference 159.18 + 2.34 151.43 + 2.72 0.1 178.48 + 3.01 162.85 + 3.36 0.003

P-value 0.011 0.000 0.000 0.012 0.014 0.000
HDL (mg/dl)

Intervention 48.77 £ 0.26 45.83 £ 0.27 0.000 45.40 £ 0.25 40.11 £ 0.25 0.000

Reference 47.45 + 0.27 46.93 £ 0.31 0.12 44.55 £ 0.25 42.62 £ 0.28 0.000

P-value 0.000 0.002 0.000 0.012 0.000 0.000
LDL (mg/dl)

Intervention 126.34 + 0.88 120.14 + 0.87 0.000 116.43 £ 0.94 115.07 + 0.91 0.46

Reference 114.56 + 0.92 118.15 + 1.03 0.13 105.70 + 0.95 113.78 + 1.02 0.000

P-value 0.000 0.028 0.000 0.000 0.14 0.000
Fasting blood sugar

Intervention 83.63 + 0.59 91.29 £ 0.60 0.000 83.54 + 0.67 93.66 + 0.67 0.000

Reference 82.45 + 0.61 86.66 + 0.71 0.000 83.30 + 0.68 87.05 £ 0.76 0.001

P-value 0.12 0.000 0.003 0.75 0.000 0.000
Glucose (2hpp)

Intervention 106.72 + 1.03 103.83 + 1.096 0.23 98.21 £ 1.05 102.32 + 1.095 0.049

Reference 99.06 = 1.07 105.51 + 1.27 0.007 94.96 + 1.05 101.86 + 1.21 0.000

P-value 0.000 0.087 0.000 0.03 0.93 0.16
Body mass index (kg/m?)

Intervention 27.42 + 0.12 26.63 + 0.13 0.001 25.19 + 0.103 25.14 + 0.11 0.56

Reference 26.56 + 0.12 26.497 £ 0.14 0.31 24.83 + 0.104 24.51 £ 0.12 0.005

P-value 0.000 0.13 0.002 0.003 0.000 0.17
Waist circumference (cm)

Intervention 97.52 + 0.297 90.34 + 0.32 0.000 91.93 £ 0.28 88.95 + 0.298 0.000

Reference 90.48 + 0.31 92.85 + 0.45 0.008 88.84 + 0.28 90.289 + 0.39 0.086

P-value 0.000 0.000 0.000 0.000 0.005 0.000
Waist to hip ratio

Intervention 0.93 + 0.002 0.898 + 0.002 0.000 0.904 + 0.002 0.89 + 0.002 0.000

Reference 0.88 + 0.002 0.898 + 0.003 0.000 0.90 + 0.002 0.915 £ 0.002 0.002

P-value 0.000 0.83 0.000 0.24 0.000 0.000
Systolic blood pressure (mmHg)

Intervention 114.64 + 0.41 110.38 + 0.43 0.000 117.25 + 0.41 116.22 + 0.42 0.32

Reference 114.19 + 0.42 111.08 + 0.49 0.000 114.67 + 0.42 114.38 + 0.47 0.55

P-value 0.59 0.52 0.16 0.000 0.001 0.34
Diastolic blood pressure (mmHg)

Intervention 74.37 + 0.25 72.69 + 0.27 0.006 75.39 £ 0.26 76.01 + 0.26 0.16

Reference 75.75 £ 0.26 71.56 £ 0.31 0.000 75.78 £ 0.26 73.09 £ 0.29 0.000

P-value 0.000 0.000 0.000 0.33 0.000 0.000
Data are expressed as Mean + SEM, P-values are adjusted by age (years), income, and education level
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a comprehensive healthy lifestyle intervention program
on improving cardio-metabolic risk factors in urban

and rural population of both genders in a developing

country. By using clinical models targeting only high-

risk individuals, most previous studies have documented
the beneficial effects of lifestyle modification on risk
reduction.’" There are, however, several inadequacies

to translating this traditional clinical model into public
health interventions.

As stated by Rose, “A large number of people exposed

to a small risk may generate more cases than a small
number exposed to a high risk.”!"™ Therefore, small
changes in behaviors of the population are likely to yield

Table 2: Comparing the mean change of cardio-metabolic risk factors in intervention vs. reference rural area based

on sex, 2001-2007

Rural Female Male
2001 2007 P-value 2001 2007 P-value

Cholesterol (mg/dl)

Intervention 205.65 + 10.94 196.53 + 2.33 0.005 193.83 £ 1.94 188.27 + 2.28 0.188

Reference 208.16 = 1.52 205.43 = 1.51 0.486 201.45 + 1.59 190.90 + 1.47 0.000

P-value 0.23 0.001 0.065 0.003 0.295 0.15
Triglycerides (mg/dl)

Intervention 173.79 £ 4.14 133.83 + 4.99 0.000 195.42 + 4.68 140.29 + 5.52 0.000

Reference 148.18 + 3.25 154.54 + 3.23 0.096 157.27 + 3.85 159.37 + 3.55 0.473

P-value 0.000 0.000 0.000 0.000 0.004 0.000
HDL (mg/dl)

Intervention 50.66 + 0.48 45.62 + 0.57 0.000 45.86 = 0.45 40.899 £ 0.53 0.000

Reference 48.78 + 0.37 46.55 + 0.37 0.000 45.77 + 0.37 42.60 £ 0.34 0.000

P-value 0.002 0.228 0.001 0.83 0.005 0.025
LDL (mg/dl)

Intervention 122.19 + 1.699 123.77 + 1.95 0.67 110.22 + 1.65 119.77 + 1.84 0.001

Reference 131.81 + 1.35 127.77 + 1.26 0.1 125.296 + 1.34 116.37 + 1.18 0.000

P-value 0.000 0.093 0.058 0.000 0.085 0.000
Fasting blood sugar

Intervention 82.23 + 1.04 88.82 + 1.25 0.002 81.18 £ 0.93 87.699 + 1.097 0.000

Reference 83.85 £ 0.82 88.40 £ 0.81 0.000 82.29 £ 0.77 86.29 £ 0.71 0.000

P-value 0.22 0.79 0.27 0.37 0.23 0.13
Glucose (2hpp)

Intervention 108.25 + 1.83 103.26 + 2.23 0.12 93.29 £ 1.68 95.16 + 1.99 0.64

Reference 108.75 + 1.45 119.92 + 1.44 0.000 96.86 + 1.38 1114 £ 1.27 0.000

P-value 0.997 0.000 0.000 0.08 0.000 0.000
Body mass index (kg/m?)

Intervention 26.38 + 0.21 26.29 £ 0.25 0.65 24.41 £ 0.18 24.64 £ 0.21 0.93

Reference 25.43 + 0.17 25.99 + 0.17 0.058 23.21 £ 0.14 23.83 + 0.13 0.001

P-value 0.001 0.19 0.09 0.000 0.001 0.21
Waist circumference (cm)

Intervention 93.82 £ 0.57 88.79 £ 0.69 0.000 88.27 + 0.48 87.13 + 0.58 0.17

Reference 85.24 + 0.45 91.03 £ 0.47 0.000 82.30 = 0.39 87.12 + 0.39 0.000

P-value 0.000 0.008 0.000 0.000 0.92 0.000
Waist to hip ratio

Intervention 0.93 £ 0.004 0.899 + 0.005 0.002 0.91 + 0.003 0.89 + 0.004 0.002

Reference 0.889 + 0.003 0.91 £ 0.003 0.004 0.875 + 0.003 0.90 + 0.003 0.000

P-value 0.000 0.115 0.000 0.000 0.036 0.000
Systolic blood pressure (mmHg)

Intervention 119.23 £ 0.81 112.69 £ 0.98 0.000 119.897 + 0.73 114.33 £ 0.87 0.000

Reference 116.61 = 0.64 115.91 + 0.63 0.67 116.02 + 0.59 119.27 £ 0.56 0.000

P-value 0.016 0.006 0.000 0.000 0.000 0.000
Diastolic blood pressure (mmHg)

Intervention 76.37 + 0.49 7417 £ 0.59 0.022 7712 + 0.44 75.33 £ 0.52 0.002

Reference 76.66 + 0.38 73.88 £ 0.38 0.000 77.07 + 0.36 75.88 £ 0.34 0.17

P-value 0.365 0.42 0.50 0.83 0.27 0.44
Data are expressed as Mean + SEM, P-values are adjusted by age (years), income, and education level
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larger improvements in risk factors in the population
than larger changes among a smaller number of high-risk
individuals. " Although the rapid urbanization in many
low- and middle-income countries over the past decades
have been accompanied by lifestyle change and increase
in NCD risk factors, the evidence of such beneficial
effects is scarce and of uncertain clinical significance in
these countries. As a demonstration program, the current
findings showed that a comprehensive community trial
with strategies integrated to existing facilities and directed
at targets of both primary and secondary prevention can be
effective in reducing cardio-metabolic risk factors among
both genders in urban and rural areas.

In the current study, the mean values of most variables and

the prevalence of most risk factors decreased in both urban
and rural residents of intervention areas, in some cases
although significant improvement was not documented
in intervention areas, but that risk factor had significant
increase in the reference area, e.g., abdominal obesity in
rural males. These findings and the comparable prevalence
of risk factors in urban and rural residents might reflect the
transitional status of rural population in adopting urban
lifestyle behaviors.'”l On the other hand, the favorable
changes in some risk factors in both genders in urban and
rural inhabitants in the intervention and reference areas
with greater improvement in the intervention areas can
be a confirmatory evidence of appropriate coverage of
the national health system reducing socio-demographic
disparities in health and health care that has been intensified

Table 3: Comparing the prevalence change of cardio-metabolic risk factors in intervention vs. reference urban area

based on sex, 2001-2007

Urban Female Male
2001 2007 P-value 2001 2007 P-value

High cholesterol (mg/dl)

Intervention 23.8% 12.5% 0.000 19.1% 9.4% 0.000

Reference 16.4% 14.4% 0.83 12.2% 9.0% 0.44

P-value 0.000 0.1 0.000 0.000 0.49 0.000
High triglycerides (mg/dl)

Intervention 26.2% 13.7% 0.000 31.9% 19.9% 0.000

Reference 25.4% 17.7% 0.002 28.6% 24.8% 0.052

P-value 0.055 0.017 0.000 0.004 0.000 0.000
Low HDL (mg/dl)

Intervention 58.0% 63.6% 0.000 29.7% 50.6% 0.000

Reference 62.9% 60.8% 0.61 36.0% 39.1% 0.23

P-value 0.02 0.008 0.001 0.001 0.000 0.000
High LDL (mg/dl)

Intervention 18.9% 12.1% 0.000 14.4% 8.6% 0.000

Reference 12.7% 11.4% 0.76 9.3% 7.7% 0.76

P-value 0.000 0.64 0.000 0.000 0.83 0.008
DM

Intervention 6.8% 7.6% 0.054 6.2% 7.5% 0.23

Reference 6.1% 6.4% 0.59 4.7% 5.8% 0.15

P-value 0.02 0.11 0.77 0.01 0.13 0.55
Dyslipidemia

Intervention 74.4% 71.4% 0.42 57.8% 60.7% 0.16

Reference 74.4% 70.1% 0.92 56.9% 53.0% 0.17

P-value 0.47 0.11 0.74 0.36 0.000 0.011
HTN

Intervention 19.6% 17.1% 0.011 17.1% 18.3% 0.20

Reference 16.7% 14.8% 0.69 13.0% 13.6% 0.83

P-value 0.000 0.021 0.15 0.000 0.022 0.53
BMI>25

Intervention 63.6% 60.7% 0.40 47.8% 51.2% 0.91

Reference 59.5% 62.1% 0.28 43.3% 44.2% 0.013

P-value 0.000 0.67 0.002 0.000 0.001 0.89
High W.C

Intervention 74.2% 52.4% 0.000 16.8% 13.7% 0.001

Reference 57.8% 61.6% 0.005 10.8% 13.9% 0.198

P-value 0.000 0.000 0.000 0.000 0.65 0.000
P-values are adjusted by age (years), income, and education level
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by simple and sustainable interventions with appropriate
dose of intervention of this community trial, which have
been integrated to existing facilities and health services. In
turn, these findings suggest the feasibility of integrating the
interventions of this demonstration program to the current
health system at national, and even at regional levels.

Limited experience exists from developing countries on the
variations of the impact of community trials by gender and
living area. An 8-year-community-based comprehensive
intervention study in a suburb area in China (1991--2000)
resulted in reducing mean systolic and diastolic blood
pressure but not serum lipids and BML!! Some other
lifestyle trials conducted in developing countries have

been limited to high-risk individuals like diabetic patients
or could only show their effectiveness in increasing public
awareness mostly by peer-education or were limited to
urban areas.!"%

Investigators of the North-Karelia study, as one of the first
and most successful community trials have suggested that
their experience, notably on nutrition intervention programs
can be useful in developing countries. They suggested that
although Finland is an industrialized country; North Karelia
was a rural area with low socioeconomic level and with
many social problems in the 1970s and 1980s. The project
was based on low-cost intervention activities, where people’s
participation and community organizations played a key role.

Table 4: Comparing the prevalence change of cardio-metabolic risk factors in intervention vs. reference rural area

based on sex, 2001-2007

Rural Female Male
2001 2007 P-value 2001 2007 P-value

High cholesterol (mg/dl)

Intervention 22.5% 12.5% 0.001 16.0% 10.8% 0.13

Reference 23.4% 24.4% 0.59 18.9% 10.9% 0.000

P-value 0.98 0.001 0.002 0.12 0.70 0.29
High triglycerides (mg/dl)

Intervention 30.4% 12.7% 0.000 36.2% 17.2% 0.000

Reference 18.8% 23.0% 0.008 19.6% 24.7% 0.22

P-value 0.000 0.001 0.000 0.000 0.002 0.000
Low HDL (mg/dl)

Intervention 50.7% 69.7% 0.000 27.8% 48.2% 0.000

Reference 58.2% 62.6% 0.002 26.4% 42.1% 0.000

P-value 0.007 0.07 0.000 0.16 0.09 0.68
High LDL (mg/dl)

Intervention 14.8% 12.2% 0.65 10.5% 10.8% 0.33

Reference 22.7% 18.4% 0.02 18.0% 10.7% 0.000

P-value 0.001 0.11 0.43 0.000 0.31 0.003
DM

Intervention 6.7% 5.2% 0.068 4.4% 5.4% 0.83

Reference 5.2% 8.4% 00.019 2.5% 5.6% 0.012

P-value 0.012 0.48 0.019 0.035 0.82 0.16
Dyslipidemia

Intervention 67.5% 76.4% 0.045 55.2% 59.1% 0.91

Reference 74.3% 74.9% 0.51 49.2% 55.7% 0.09

P-value 0.013 0.57 0.008 0.028 0.25 0.41
HTN

Intervention 23.1% 19.9% 0.045 18.7% 16.5% 0.07

Reference 18.8% 25.1% 0.36 15.8% 20.7% 0.06

P-value 0.034 0.76 0.047 0.002 0.55 0.017
BMI>25

Intervention 55.8% 58.9% 0.97 38.6% 47.4% 0.18

Reference 47.3% 58.2% 0.021 27.1% 36.1% 0.002

P-value 0.004 0.34 0.056 0.000 0.000 0.54
High W.C

Intervention 63.1% 52.7% 0.004 10.2% 11.1% 0.98

Reference 40.7% 61.8% 0.000 4.8% 10.8% 0.001

P-value 0.000 0.17 0.000 0.000 0.60 0.008
P-values are adjusted by age (years), income, and education level
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In turn, comprehensive interventions in the community were
ultimately supported by national activities in terms of expert
guidelines and media actions to industry collaboration and
policy. Therefore, they suggested that after tailoring to the
local conditions, similar principles for nutrition intervention
programs could be used in low- and middle-income
countries. !

The baseline differences in cardio-metabolic risk factors
between IA and RA in our study can be considered as one of
our limitations; however it is not easy for large community
based trials to match most of the studied characteristics
between IA and RA.

The magnitude of the risk reduction observed in this
demonstration community trial is likely to have considerable
public health implications when assessed in terms of overall
impact, not only efficacy. Having reference area, various
levels of evaluation considered in this program,®*' and high-
quality results of external evaluation of the interventions
and outcomes by international external evaluators!'?
support the strength of the program. Its favorable impact
not only on lifestyle behaviors, but also on most NCD risk
factors in both genders living in urban and rural areas is
promising to be replicable in other countries with similar
sociodemographic situation.
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