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Objective To assess the effects of a comprehensive, integrated community-based lifestyle intervention on diet, physical activity and
smoking in two Iranian communities.
Methods Within the framework of the Isfahan Healthy Heart Program, a community trial was conducted in two intervention counties
(Isfahan and Najaf-Abad) and a control area (Arak). Lifestyle interventions targeted the urban and rural populations in the intervention
counties but were not implemented in Arak. In each community, a random sample of adults was selected yearly by multi-stage cluster
sampling. Food consumption, physical exercise and smoking behaviours were quantified and scored as 1 (low-risk) or 0 (other) at
baseline (year 2000) and annually for 4 years in the intervention areas and for 3 years in the control area. The scores for all behaviours
were then added to derive an overall lifestyle score.
Findings After 4 years, changes from baseline in mean dietary score differed significantly between the intervention and control areas
(+2.1 points versus –1.2 points, respectively; P < 0.01), as did the change in the percentage of individuals following a healthy diet
(+14.9% versus –2.0%, respectively; P < 0.001). Daily smoking had decreased by 0.9% in the intervention areas and by 2.6%
in the control area at the end of the third year, but the difference was not significant. Analysis by gender revealed a significant
decreasing trend in smoking among men (P < 0.05) but not among women. Energy expenditure for total daily physical activities
showed a decreasing trend in all areas, but the mean drop from baseline was significantly smaller in the intervention areas than
in the control area ( – 68 metabolic equivalent task (MET) minutes per week versus –114 MET minutes per week, respectively;
P < 0.05). Leisure time devoted to physical activities showed an increasing trend in all areas. A significantly different change from
baseline was found between the intervention areas and the control area in mean lifestyle score, even after controlling for age, sex
and baseline values.
Conclusion The results suggest that community-based lifestyle intervention programmes can be effective in a developing country
setting.
Une traduction en français de ce résumé figure à la fin de l’article. Al final del artículo se facilita una traducción al español. .الرتجمة العربية لهذه الخالصة يف نهاية النص الكامل لهذه املقالة

Introduction
Non-communicable diseases currently represent 43% of the
global burden of disease and are expected to account for 60%
of the disease burden and 73% of all deaths in the world by
2020.1 Most of this increase will reflect non-communicable
disease epidemics in developing countries resulting from
the epidemiological transition, recent changes in diet and
social environment, and the adoption of lifestyles resembling
those of developed societies.2–4 In developing countries,
lifestyle-related chronic diseases, particularly cardiovascular disease, heavily burden the health-care system.5,6 It has
been estimated that an unhealthy diet and physical inactivity alone accounted for approximately 20% of the deaths
among adults in the United States of America in 2000,7 and
the figures could be even higher in developing countries.4–6
Cross-sectional and prospective studies have shown that

the prevalence and incidence of many chronic conditions,
including obesity, atherosclerosis, coronary heart disease
and certain cancers, are increased by unhealthy lifestyles,8–12
particularly an unhealthy diet, physical inactivity, smoking
and stress. Therefore, lifestyle modification, long considered
the cornerstone of interventions, is extremely important in
reducing the burden of chronic diseases.
Several intervention trials have reported the effects
of lifestyle intervention programmes among high-risk
populations.13–18 Some have recently shown a 58% decrease in
the incidence of diabetes in individuals with impaired glucose
tolerance.19,20 Others have reported the beneficial effects of
lifestyle modification on blood pressure control.21,22 Lifestyle
interventions seem to be at least as effective as drugs.23
Despite the above, recent reviews have cast doubt on
whether lifestyle interventions really help reduce multiple
cardiac risk factors.24 For developing countries the evidence
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Table 1. General characteristics of the study population in a study of the effects of Isfahan Healthy Heart Program interventions on
diet, physical activity and smoking behaviour, the Islamic Republic of Iran
Characteristic

Baseline

Annual evaluation
1st

2nd

3rd

4th

P-value
for trend

n
Intervention areasa
Control area b

6 175
6 339

2 994
2 897

2 400
2 393

3 012
3 070

3 011
NA

Age (years)
Intervention areas
Control area

38.6 ± 14.7
39.1 ± 15.1

40.4 ± 15.4
40.5 ± 15.3

40.7 ± 15.6
40.5 ± 15.9

45.1 ± 17.3
45.0 ± 17.3

45.6 ± 17.3
NA

< 0.01
< 0.01

Females (%)
Intervention areas
Control area

51.3
50.8

50
51

50.3
50.5

50.6
51.1

51.4
NA

> 0.05
> 0.05

Response rate (%)
Intervention areas
Control area

98
100

99
97

100
99

100
100

100
NA

NA
NA

Place of residence (% rural)
Intervention areas
Control area

21.0
33.4

18.5
33.3

18.7
35

20.3
31

11.9
NA

< 0.01
< 0.05

NA, not applicable.
a
Intervention areas: Isfahan and Najaf-Abad.
b
Control area: Arak.

is less clear, and intervention studies
in such countries have been scarce.
Moreover, most intervention studies
in the developing world have targeted
specific population groups, rather than
the whole community. In the Islamic
Republic of Iran the Isfahan Healthy
Heart Program (IHHP), which relies
on comprehensive community-based
lifestyle interventions to improve diet,
physical activity, smoking behaviour
and stress management,25 has provided
an opportunity to assess whether such
interventions really work in developing countries. The specific objective
of this study is to evaluate the effects
of this comprehensive, integrated
community-based lifestyle intervention
on diet, physical activity and smoking
behaviours.

Methods
Population
The study design and rationale of the
intervention methods employed in the
IHHP have been described elsewhere.26
In this study, which was initiated in the
year 2000, two intervention counties
(Isfahan and Najaf-Abad) and a control
area (Arak), all located in central Islamic
Republic of Iran, were studied. According to the 2000 national census, the
population was 1 895 856 in Isfahan
and 275 084 in Najaf-Abad, a neigh40

bouring county. Arak, a county with a
population of 668 531 located 375 km
north-west of Isfahan, was selected as
a control area because it resembled
the intervention areas in its socioeconomic, demographic and health profile
and offered good cooperation.26 The
intervention programme targeted the
general population as well as specific
groups in urban and rural areas within
the intervention communities. Arak
was monitored for evaluation purposes
but did not receive any intervention. In
each community, a random sample of
adults was selected yearly by multi-stage
cluster sampling. To achieve adequate
sample size, those who declined to
participate in the study were replaced
by their neig hbours. Assessments of
dietary intake, physical activity and
smoking behaviour were made at baseline and annually for up to 4 years in
the intervention areas and up to 3 years
in the control area. For each annual
evaluation, an independent random
sample of adult community residents
was randomly selected by a multi-stage
cluster sampling method (Table 1).
Informed written consent was provided
by each participant.

Interventions
The IHHP conducts integrated activities in health promotion, disease pre-

vention, and health-care treatment and
rehabilitation. In all, the programme
comprises 10 distinct projects, each
targeting different groups. The projects’
target populations and main interventions are listed in Table 2. Key strategies linked to intervention activities
include public education through the
mass media, inter-sectoral cooperation
and collaboration, community participation, education and involvement of
health professionals, marketing and
organizational development, legislation
and policy development or enforcement, and research and evaluation. The
IHHP promotes healthy nutrition and
increased physical activity and conducts
tobacco control and stress management
activities. Interventions are targeted
to individuals, populations and the
environment depending on the results
of baseline surveys on diet, physical
activity, smoking and stress management and on an assessment of needs
in these areas and of their coverage by
existing health services. The directors of
different interventions work intensively
and closely with representatives of the
mass media (television, newspapers,
radio, etc.), health professionals (administrators, physicians, nurses, health
workers and volunteers, social workers,
etc.), business and market leaders (from
the food industry, groceries, bakeries, fast food shops, etc.), key staff of
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Table 2. Brief description of the 10 main intervention projects of the Isfahan Healthy Heart Program, the Islamic Republic of Iran
Project name

Main interventions

Healthy Food for Healthy
Community

Educating about healthy cooking methods and making high-fibre, low-salt bread; promoting the production of healthy
food products by food industries; modifying food labels; educating the public on the concept of healthy nutrition;
improving the formulations in confectioneries; introducing healthy brands and half-portions in restaurants and fast
food eateries

Isfahan Exercise and Air
Pollution Control Project

Providing training on exercise and physical activity through local television; distributing educational CDs about exercise
at home and at the worksite; organizing public exercise rallies, automobile-free days and healthy heart exhibitions;
educating about air pollution control methods through local television; advocating the development of bicycle lanes in
the city

Women Healthy Heart
Project

Providing healthy lifestyle training to young women attending pre-marriage classes and their family members, as
well as instructors of the literacy campaign movement and their students, instructors of charities, women in the Basij
Movement (coalitions within mosques), women in different organizations, women attending health centres and health
houses, and female volunteer instructors of the Red Crescent Society; educating the public through television and cook
books; distributing a CD about methods of physical activity requiring no special facilities

Heart Health Promotion
from Childhood

Providing healthy lifestyle training to children, parents, health professionals and school and kindergarten staff about
healthy lifestyles; promoting physical activity in schools and kindergartens; introducing healthy snacks in schools and
kindergartens; establishing healthy buffets in schools; forming role model groups from volunteer students; providing
practical training through television about healthy lifestyles; screening for cardiovascular disease risk factors in
children of patients with premature cardiovascular disease and in children with at least one risk factor, such as obesity

Youth Intervention Project

Providing healthy lifestyle training to volunteers from the Red Crescent Society, garrison instructors, soldiers in their
mandatory military service and university students, as well as kitchen staff of universities and garrisons; conducting an
international anti-smoking Quit & Win campaign

Worksite Intervention
Project

Providing healthy lifestyle training to occupational medicine physicians or health assistants; introducing dietary
modifications into factory restaurants; enforcing no-smoking regulations at worksites; using the existing screening
system to detect high-risk groups; promoting physical activity at worksites; providing health messages about
cardiovascular disease prevention in official newsletters of different organizations

Non-Governmental
Organizations and
Volunteers Project

Training health workers in cities and villages; forming, training and empowering an assembly of health volunteers;
training community members in performing physical activity in the absence of facilities, healthy nutrition and coping
with stress via trained volunteers and health-related nongovernmental organizations

Health Professionals
Education Project

Establishment of educational assemblies; training general practitioners by continual medical education courses;
training physicians through periodical seminars; training nurses by forming educational assemblies; publishing and
distributing books and newsletters among nurses and other health professionals in urban and rural areas; running
information campaigns on various occasions

Health Lifestyle for HighRisk Groups

Providing healthy lifestyle training to health-system personnel, high-risk individuals and retired employees; activating
clinics at hospitals; training the public; distributing educational brochures to people attending pharmacies; printing
health messages on laboratory report sheets

Healthy Lifestyle for
Cardiovascular Patients
Project

Providing healthy lifestyle training to patients and their families at the time of hospital discharge; printing cards
for patients to record all necessary information related to their disease; establishing rehabilitation units at all heart
hospitals; improving nutritional and cooking procedures at hospital restaurants; distributing educational folders
containing educational materials on cardiovascular-disease secondary prevention and rehabilitation

nongovernmental organizations, and
local political decision-makers (county,
municipal and provincial leaders). The
IHHP’s organization and interventions are described in greater detail
elsewhere.27

Behaviour assessments
Assessments of diet, physical activity
and smoking behaviour were performed
at baseline (year 2000) and annually
for 4 years in the intervention areas
and for 3 years in the control area. An
insufficient budget made it impossible
to collect data in the control area during
the fourth year. The usual dietary intake was assessed using a 49-item food
frequency questionnaire (FFQ) listing

foods commonly consumed by Iranians
and administered by trained technicians. For each food item, participants
were asked to report common portion
sizes and consumption frequency during the previous year. The latter was
recorded in terms of daily (e.g. bread),
weekly (e.g. rice, meat) and monthly
(e.g. fish) consumption, and the daily
intake of each food was derived by dividing weekly consumption by 7 and
monthly consumption by 30.
Data on physical activity, expressed as metabolic equivalent task
(MET) minutes per week, were obtained through an oral questionnaire
that included questions on four activity
domains: job-related physical activity;
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transportation-related physical activity;
housework and house maintenance
activities; recreation, sport and leisuretime physical activity. We asked participants to think about all the vigorous and
moderate activities they had performed
in the last 7 days, considering the number of days a week and the time spent on
these activities. Additional information
regarding age, sex, smoking behaviour,
place of residence and educational level
was collected using a questionnaire.
Several questions on smoking behaviours were asked, with the following key
questions used to categorize individuals:
“Are you currently smoking (cigarettes,
pipe, and hookah)?” and “What is the
frequency of smoking in a day, week
41
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Table 3. Characteristics of study participants in terms of diet, smoking habits and physical activity before and after lifestyle
interventions in a study of the effects of the Isfahan Healthy Heart Program, the Islamic Republic of Iran
Study area

Isfahan
n
Dietary score a (mean ± SD)
Healthy diet b (%)
Daily smokers (%)
Total daily physical activity
(MET-m/week)
Leisure time physical activity
(MET-m/week)
Individuals (%) with ³ 30 minutes/
day moderate or vigorous activity
Najaf-Abad
n
Dietary score a (mean ± SD)
Healthy diet (%)
Daily smokers (%)
Total daily physical activity
(MET-m/week)
Leisure time physical activity
(MET-m/week)
Individuals (%) with ³ 30 minutes/
day moderate or vigorous activity
Arak
n
Dietary score a (mean ± SD)
Healthy diet (%)
Daily smokers (%)
Total daily physical activity
(MET-m/week)
Leisure time physical activity
(MET-m/week)
Individuals (%) with ³ 30 minutes/
day moderate or vigorous activity

Baseline

Annual evaluation

P-value
for trend

1st

2nd

3rd

4th

4 187
4.5 ± 1.6
18.3
14.7
856 ± 546

2 098
5.1 ± 1.6
18.9
15.1
763 ± 517

1 680
5.7 ± 1.6
26.4
12.9
756 ± 601

2 004
6.3 ± 1.4
33.6
13.6
617 ± 540

2 003
6.9 ± 1.7
39.8
11.7
682 ± 734

< 0.05
< 0.01
< 0.001
< 0.001

86 ± 93

83 ± 79

104 ± 78

122 ± 275

157 ± 350

< 0.001

50.3

37.1

50.3

28.2

40.7

< 0.001

1 988
4.8 ± 1.3
14.2
15.1
946 ± 657

896
5.9 ± 1.4
15.7
15.0
898 ± 526

720
6.2 ± 1.7
19.6
9.4
923 ± 602

1 008
7.4 ± 1.7
28.4
14.6
881 ± 697

1 008
7.5 ± 1.6
31.3
13.9
852 ± 772

< 0.05
< 0.01
0.21
0.002

81 ± 87

79 ± 69

93 ± 64

178 ± 288

181 ± 382

< 0.001

40.1

28.9

40.0

43.3

40.7

6 339
5.7 ± 1.5
12.8
15.2
898 ± 530

2 897
5.8 ± 1.4
14.4
16.3
810 ± 442

2 393
5.8 ± 1.4
13.9
15.3
777 ± 486

3 070
4.5 ± 1.6
10.8
12.6
641 ± 547

NA
NA
NA
NA
NA

0.41
0.38
0.004
< 0.001

84 ± 90

74 ± 63

91 ± 58

119 ± 198

NA

< 0.001

46.8

24.0

32.0

31.1

NA

< 0.001

0.010

MET-m/week, metabolic equivalent task minutes per week; NA, not available; SD, standard deviation.
a
Dietary score was calculated by summing up the scores given to participants based on quintile cut-points based on consumption of items in 12 food groups.
b
Individuals with a total dietary score of ³ 8 were considered to be on a healthy diet.

or month”? We categorized individuals as current smokers if they smoked
³ 1 times a day. In this study, smoking
included the use of cigarettes, a pipe or
a hookah.

Definition of low-risk groups
We defined low-risk groups in terms
of dietary intake, smoking habits and
physical activity. For dietary intake, the
49 food items on the food frequency
questionnaire were first classified into
12 food groups, as follows: (i) fruits,
(ii) vegetables, (iii) dairy products, (iv)
non-hydrogenated vegetable oils, (v)
legumes, (vi) nuts, (vii) white meat, (viii)
grains, (ix) hydrogenated vegetable oils,
42

(x) red meat, (xi) processed meat, (xii)
sweets and pizza. We then quantified
participants’ intakes of foods from these
groups and divided the participants into
quintiles according to their intakes.
Individuals in the two highest intake
quintiles for fruits, vegetables, dairy
products, non-hydrogenated vegetable
oils, legumes, nuts and white meat were
classified as having a healthy diet and
were given a score of 1 for each food
group, while those in the lowest, second and third intake quintiles of these
food groups were given a score of 0.
For unhealthy food groups like grains,
hydrogenated vegetable oils, red meat
and processed meat, sweets and pizza,

the opposite was done: individuals in
the lowest and second quintiles were
given a score of 1 and those in the three
highest quintiles were given a score of 0.
All grains were classified as unhealthy
because the ones ordinarily consumed
in Iran are refined rather than whole.
Pizza plus sweets were counted as a
single unhealthy food group because
both are commonly consumed in
Iran and contain harmful fats, such as
trans-fats. It was not possible to separate low- and high-fat dairy products
because the distinction was not made
in the consumption questionnaire, so
all dairy products were classified as a
single, healthy food group. The total
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Table 4. Diet, physical activity and smoking in Isfahan and Najaf-Abad (intervention areas) and Arak (control area) before and after
lifestyle interventions in a study of the effects of the Isfahan Healthy Heart Program, the Islamic Republic of Iran
Behaviour

Baseline

Annual evaluation

P-value
for trend

1st

2nd

3rd

6 175
6 339

2 994
2 897

2 400
2 393

3 012
3 070

4.6 ± 1.5
5.7 ± 1.5
< 0.01

5.3 ± 1.5
5.8 ± 1.4
< 0.05

5.9 ± 1.6
5.8 ± 1.4
0.24

6.7 ± 1.5
4.5 ± 1.6
< 0.01

< 0.05
0.41

Healthy diet b (%)
Intervention areas
Control area
P-value

16.9
12.8
< 0.05

17.7
14.4
< 0.05

24.3
13.9
< 0.01

31.8
10.8
< 0.001

< 0.01
0.38

Daily smokers (%)
Intervention areas
Control area
P-value

14.8
15.2
0.63

15.0
16.3
0.24

11.9
15.3
< 0.05

13.9
12.6
0.09

< 0.05
0.004

606 ± 402
620 ± 398
0.04

570 ± 396
629 ± 393
< 0.01

550 ± 381
603 ± 411
< 0.01

538 ± 391
506 ± 361
< 0.01

< 0.01
< 0.01

85 ± 91
84 ± 90
0.70

82 ± 76
74 ± 63
< 0.01

104 ± 74
91 ± 58
< 0.01

120 ± 160
106 ± 147
< 0.01

< 0.01
< 0.01

47.0
46.8
0.93

34.6
24.0
< 0.05

47.2
32.0
< 0.01

33.2
31.1
0.11

< 0.01
< 0.001

n
Intervention areas
Control area
Mean dietary scorea ± SD
Intervention areas
Control area
P-value

Total daily physical activity (MET-m/week ± SD)
Intervention areas
Control area
P-value
Leisure time physical activity (MET-m/week ± SD)
Intervention areas
Control area
P-value
Individuals (%) with ³ 30 minutes/day of
moderate or vigorous activity
Intervention areas
Control area
P-value

MET-m/week, metabolic equivalent task minutes per week; SD, standard deviation.
a
Dietary score was calculated by summing up the scores given to participants based on quintile cut-points based on consumption of items in 12 food groups.
b
Individuals on a healthy diet were considered as those having a total diet score of ³ 8.

dietary score was calculated as the
sum of the scores given for all 12 food
groups. Thus, the total dietary score for
each individual could vary from 0–12.
Individuals whose total dietary score
was ³ 8 were classified as being on a
healthy diet and assigned a risk score
of 1, whereas those with a dietary score
of < 8 were classified as being on a poor
diet and assigned a risk score of 0.
For smoking, the low-risk group
was defined as being composed of
individuals who had stopped smoking or had never smoked. In terms of
physical activity, the low-risk group
was composed of individuals who spent
an average of half an hour per day
doing vigorous or moderate exercise.
Finally, we summed up the scores for
diet (low-risk = 1, others = 0), smoking
(low-risk = 1, others = 0) and physical

activity (low-risk = 1, others = 0) to come
up with a lifestyle score.

Statistical analysis
The Statistical Package for the Social
Sciences version 10.0 (SPSS Inc., Chicago, IL, United States of America) was
used for all statistical analyses. Linear
trend analysis of variance was used to
compare mean diet scores and MET
minutes per week in the three different study sites across different years.
The Mantel-Haenszel extension c²
test was used to assess the overall trend
for categorical variables. To compare
continuous and categorical variables
between intervention and control areas,
Student’s t test, analysis of covariance
(controlling for age, sex and baseline
values) and c² test were used where
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appropriate. The means of lifestyle
score were computed separately by
residence area and linear trend analysis
of variance was used to assess the overall
trend shown by this score across annual
evaluations. Cumulative proportions
of individuals with different lifestyle
scores (0–3) were calculated in different
years separately for intervention and
control areas.

Results
The characteristics of the study participants in terms of diet, smoking habits
and physical activity at baseline and
after the intervention in the different
sites are presented in Table 3. The baseline mean dietary score in Isfahan and
Najaf-Abad (intervention areas) and in
Arak (control area) was 4.5, 4.8 and
43
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Fig. 1. Mean lifestyle score a in Isfahan and Najaf-Abad (intervention areas) and Arak
(control area) before and after lifestyle interventions in a study of the effects of
the Isfahan Healthy Heart Program, the Islamic Republic of Iran
1.8

1.6

Mean lifestyle score

5.7, respectively. Annual evaluations
revealed a significant increasing trend
in mean dietary scores in both intervention areas (P for trend < 0.05), but no
significant change in the control area (P
for trend = 0.41). A similar pattern was
seen in the percentage of individuals
who ate a healthy diet. In the fourth
annual evaluation, almost 40% of all
individuals in Isfahan (as compared to
18% at baseline, P for trend < 0.01)
and 31% in Najaf-Abad (as compared
to 14% at baseline, P for trend < 0.01)
ate healthy diets, while no significant
trend was observed in Arak (almost
11% in the third annual evaluation as
compared to 13% at baseline, P for
trend = 0.38). With regard to smoking, a significant decreasing trend was
seen in Isfahan (P for trend < 0.001)
but not in Najaf-Abad (P for trend =
0.21). Although, a significant decreasing trend (P = 0.004) was also evident
in the control area, the percentage of
daily smokers in the first and second
yearly evaluations was not significantly
different from baseline.
Data on energy expenditure for
total daily physical activity showed a
significant decreasing trend in both
intervention areas (P for trend was
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1.4

1.2

1
Arak
0.8

a

Baseline

1st evaluation

< 0.001 in Isfahan, 0.002 in NajafAbad) and in the control area (P for
trend < 0.001). However, the opposite
trend was noted in energy expenditure
for leisure time physical activity, both
in the intervention areas and in the con-

30

20

Smoking (%)

Men

Control
Intervention

Women
Control
Intervention
10

0
2002

2003

Year
44

3rd evaluation

Najafabad
4th evaluation

The lifestyle score is the mean of the sum of the scores for diet (low-risk = 1, others = 0), smoking (low-risk = 1,
others = 0) and physical activity (low-risk = 1, others = 0). Residents of Isfahan had a slightly healthier lifestyle at
baseline than did residents of Najaf-Abad and Arak.

Fig. 2. Prevalence of daily smoking, by gender, in Isfahan and Najaf-Abad (intervention
areas) and in Arak (control area) before and after lifestyle interventions in a
study of the effects of the Isfahan Healthy Heart Program, the Islamic Republic
of Iran

2001

2nd evaluation

Isfahan

2004

2005

trol area. A decreasing trend was also
found in the percentage of individuals
with ³ 30 minutes of moderate or vigorous physical activity a day in all areas
(P < 0.01 for all areas). The findings
were almost the same when the data
were analysed separately by gender.
A comparison of lifestyle variables
between intervention and control areas showed that at baseline the mean
dietary score was significantly lower
in the intervention areas than in the
control area (4.6 versus 5.7; P < 0.01).
In contrast, the percentage of individuals on a healthy diet was significantly
higher in the intervention areas than
in the control area (16.9 versus 12.8%,
respectively; P < 0.05). Other variables
did not differ significantly between intervention and control areas at baseline
(Table 4), even when the data were
analysed separately by gender.
Mean lifestyle scores at baseline
and at each annual evaluation are
shown in Fig. 1. Residents of Isfahan
had a slightly better mean lifestyle score
at baseline than did residents of NajafAbad and Arak (1.32 versus 1.22 and
1.23, respectively, P < 0.05). Following
lifestyle interventions, the mean lifestyle
score increased progressively in Isfahan
(from baseline to the fourth annual
evaluation: 1.32, 1.44, 1.57, 1.69, 1.72,
respectively; P for trend < 0.05) and
in Najaf-Abad (1.22, 1.31, 1.49, 1.56,
1.69, respectively; P for trend < 0.05),
but not in Arak (from baseline to the
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Fig. 3. Percentage of individuals with different lifestyle scores a in Isfahan and NajafAbad (intervention areas) before and after lifestyle interventions in a study of
the effects of the Isfahan Healthy Heart Program, the Islamic Republic of Iran
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The lifestyle score is the sum of the scores for diet (low-risk = 1, others = 0), smoking (low-risk = 1, others = 0) and
physical activity (low-risk = 1, others = 0).

and upward direction, respectively,
when intervention and control areas
were compared, mean changes from
baseline in total daily physical activities
were significantly lower in the intervention areas than in the control area
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third annual evaluation: 1.23, 1.17,
1.24, 1.25, respectively; P for trend =
0.15). A significantly greater change
from baseline in mean lifestyle score
was noted in the intervention areas
when compared to the control area,
even after controlling for age, sex and
baseline values (data not shown).
After the lifestyle intervention,
changes from baseline in mean dietary
score were significantly different between intervention and control areas
(+2.1 points versus –1.2 points, respectively; P < 0.01). Similarly, the
change from baseline in the percentage
of individuals who ate a healthy diet
differed significantly between the intervention and control areas (+14.9%
versus –2.0%, respectively; P < 0.001).
Covariance analysis after controlling
for sex, age, and baseline values yielded
the same findings.
Daily smoking decreased in both
intervention and control areas after the
lifestyle intervention, but the changes
from baseline were not significantly
different between areas. When genders
were analysed separately, a significant
decreasing trend was found among
men, but not among women (Fig. 2).
Although changes from baseline in
energy expenditure for both total daily
physical activities and leisure time
physical activities were in a downward

3

The lifestyle score is the sum of the scores for diet (low-risk = 1, others = 0), smoking (low-risk = 1, others = 0) and
physical activity (low-risk = 1, others = 0).
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(–68 versus –114 MET minutes per
week; P < 0.05). Such findings were
obtained even after adjusting for age,
sex and baseline values. No significant
difference was seen in the percentage of
individuals with ³ 30 minutes a day of
moderate or vigorous physical activity
between intervention and control areas
after 4 years of the lifestyle intervention. However, in the first and second
annual evaluations, participants in the
intervention areas were more likely to
engage in such activity.
The percentage of individuals with
different lifestyle scores in intervention
and control areas is presented in Fig. 3
and Fig. 4. At baseline, 8.7% of the
individuals in the intervention areas
had a lifestyle score of 0 (unhealthy
lifestyle), whereas only 3.6% had a
score of 3 (healthy lifestyle). In these
areas, the percentage of individuals
with an unhealthy lifestyle was lower
after the lifestyle intervention, while the
percentage of individuals with a healthy
lifestyle was higher. Thus, by the fourth
yearly evaluation almost two-thirds of
the population had at least two (out
of three) healthy lifestyle components.
Such a trend was not so clear in the control area; however, the percentage of individuals with a score of 3 had increased
significantly by the third evaluation as
compared to baseline (P < 0.05).
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Discussion
The findings of the present study,
which was performed in a representative sample of the Iranian population,
suggest that lifestyle habits can be
improved by a community-based lifestyle intervention programme even in
a developing country setting. After the
comprehensive, integrated communitybased lifestyle intervention programme,
beneficial changes were noted in diet
and physical activity but no substantial
changes were seen in the smoking behaviour of the population, particularly
among women. Total lifestyle scores
and the percentage of individuals
with a healthy lifestyle increased significantly in the intervention areas.
The approaches followed in the IHHP
closely resemble those of the North
Karelia project in Finland, since both
projects were controlled comprehensive, community-based interventions
targeting the general population and
the environment. Although Finland is
not a developing country, the North
Karelia project was originally carried
out in fairly low-resource, semi-rural
settings.
Although assessing the effects of
comprehensive lifestyle intervention
programmes on diet, physical activity
and smoking behaviours is not new,
few reports are available from developing countries.28–30 Most integrated
community-based programmes have
been carried out in developed countries;
however, a remarkably rapid increase
in the burden of non-communicable
diseases in developing countries has
made researchers in these places undertake similar activities. Several lifestyle
interventions have been carried out in
these countries.3,28–33 The major limitations of previous reports from developing countries have been the lack of a
control area,28 the lack of annual and
process evaluations, and a focus on
risk factor prevalence rather than on
actual changes in diet, physical activity
and smoking habits.29,30 Therefore, it
is not clear to what extent the changes
documented in this study represent the
effect of the intervention as opposed
to underlying secular trends. Through
comparing changes from baseline in
diet, physical activity and smoking
behaviour in intervention areas and in
a control area, the present study shows
that lifestyle interventions can work in
developing countries.
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Community-based lifestyle interventions have been conducted with
varying results. Some have documented
beneficial changes in respondents’
dietary habits;22,34 others have failed
to document such changes.35 In this
study, the most pronounced change
from baseline after the IHHP lifestyle
intervention programme was noted in
the dietary habits of intervention area
residents. The mean dietary score and
percentage of individuals following a
healthy diet increased significantly in
areas where the lifestyle intervention
programme was in place. Previous
reports from the IHHP have also suggested that the lifestyle interventions
encouraged people to choose healthy
foods and prompted government authorities to make them available. Thus,
policy changes in the framework of the
IHHP intervention programme were
such that between 2000 (baseline) and
2002, the distribution of hydrogenated
and non-hydrogenated vegetable oils
in intervention areas changed from
82% to 68% and from 18% to 32%,
respectively, while in the control area it
changed from 97% to 95% and from
3% to 5%, respectively.25,26 A decline
in salt intake has also been reported in
the intervention areas.25 All these data
suggest that dietary habits have been
affected by the IHHP intervention
programme. However, in this study
the consumption of specific nutrients
or foods was not assessed because it was
felt that the multivariate, whole diet
approach would provide more information and eliminate concerns about
confounding factors and co-linearity
in food and nutrient intakes. Dietary
changes across the population have
been noted for as long as 20 years after
the cessation of lifestyle modification
programmes.36 Although the direct and
independent effects of such beneficial
dietary changes on the risk of noncommunicable diseases in the target
population are relatively unknown,
it has been suggested that a relatively
small shift towards a healthier diet
in the entire population may lead to
a reduction in the incidence of noncommunicable diseases. 37,38 The fact
that in this study the most prominent
changes from baseline were found in
dietary habits is in line with findings
reported from North Karelia,39,40 where
half of the decline in mortality from
coronary disease since 1972 can be

explained by dietary changes across the
population.39
The energy expended for total daily
physical activity declined in both intervention and control areas but was less
pronounced in the former than in the
latter. However, the energy expended
for leisure time physical activity increased in both areas, and much more
so in the intervention areas than in the
control area. Therefore, if the physical
activity levels in the control area are
assumed to be representative of the
secular trend, one can conclude that the
IHHP lifestyle intervention programme
influenced physical activity levels in the
target populations, albeit not substantially. Other community-based programmes have not been accompanied
by substantial changes in physical activity, although the prevalence of physical
inactivity might have decreased. 41,42
However, some intensive programmes
have been accompanied by improved
maximum oxygen uptake,18 increased
time spent on physical activities 20,34 and
reduced physical inactivity.34 Promoting physical activity calls not only for
educating the target population, but
often also for expensive facilities that
can seldom be afforded by a research
programme, particularly in a developing
country,38 because many people mistakenly consider them necessary. Cultural
factors that may hinder physical activity
must also be taken into account.38
Community-based lifestyle intervention programmes have been associated in varying degrees with improvements in smoking behaviour in target
populations.14,43 In the current study,
daily smoking decreased in both the
intervention areas and the control area
after 3 years of lifestyle intervention,
although changes from baseline were
not significantly different between
these two areas. Previous short-term
reports from the IHHP have shown a
significant effect of lifestyle interventions among men but not women,25
which points to the need to modify
interventional activities in this group.
In this study, the percentages of daily
smokers in the control area in the first
and second yearly evaluations were not
significantly different from baseline,
and there was a significant difference
in changes from baseline between the
intervention and control areas after
2 years of the intervention. This is
in line with other studies and highlights the fact that long-term control
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of smoking is very difficult to attain.
While various programmes have been
accompanied by increased attempts at
quitting and have moved participants
towards being ready to quit, very few
programmes have influenced long-term
cessation rates. 43,44 Any change that
affects the prevalence of smoking in a
community is also likely to affect community norms, which will in turn lead
to even greater change in the community. Bringing about a shift of this kind,
however, is not a trivial goal and usually requires more time than research
projects allow.45–47 These results serve
to underscore the addictive properties
of nicotine and suggest that long-term
behavioural interventions and ongoing
counselling may be required to influence cessation. As little evidence exists
to support the effectiveness of any
specific intervention on long-term cessation rates, further studies are needed
to advance this field.
Several points need to be considered when interpreting the findings of
this study. First, the effect of lifestyle

interventions on risk factor prevalence
has not been examined in the current
study; data from the annual evaluations
was used to document changes in the
population’s behaviour. To what extent
the IHHP lifestyle interventions have
affected biochemical measures and biological risk factors will be assessed in the
post-intervention phase of the study.
Second, methodological differences
between community-based intervention
programmes might explain to some extent the observed differences in lifestyle
changes from baseline. Third, although
lifestyle interventions for the primary
prevention of non-communicable diseases are cost-effective according to previous reports,48 this would differ among
countries because of country-specific
intervention costs.49
The high response rates in our
study can be explained by the fact that
the samples for different years were independent and that the authors followed
the whole community, not just the same
individuals who comprised the sample
in the first year of the study. Because

of this, the response rate in this study
is higher than is commonly found in
cohort studies. Another reason is that
free services were provided to study participants. In the invitation letters to residents, it was highlighted that all medical
services would be free for participants,
even if these involved additional medical
consultations and expensive treatments.
This point is important in developing
countries like the Islamic Republic of
Iran, where many are barely able to afford
medical services.
In conclusion, comprehensive
community-based lifestyle interventions, even in developing countries,
can change the environment of the
entire community to support healthier
lifestyles. This would reduce healthrisk behaviours, which would in turn
decrease chronic disease morbidity and
mortality. ■
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Résumé
Les interventions pour modifier le mode de vie fonctionnent-elles dans les pays en développement ? Résultats
du Programme pour la santé cardiaque d’Isfahan en République islamique d’Iran
Objectif Evaluer les effets d’une intervention en communauté
intégrée et complète, visant à modifier le mode de vie, sur
l’alimentation, l’activité physique et le tabagisme dans deux
communautés iraniennes.
Méthodes Dans le cadre du Programme pour la santé cardiaque
d’Isfahan, un essai en communauté a été mené dan deux régions
administratives d’intervention (Isfahan et Najaf-Abad) et dans
une zone témoin (Arak). Les interventions pour modifier le mode
de vie visaient des populations urbaines et rurales des régions
administratives d’intervention et n’ont pas été mises en œuvre
dans la région d’Arak. Dans chaque communauté, on a sélectionné
un échantillon aléatoire d’adultes en procédant chaque année
à un sondage en grappes à plusieurs degrés. La consommation
d’aliments, l’exercice physique et les habitudes tabagiques ont été
quantifiés et affectés d’un score de 1 (risque faible) ou de 0 (autre)
pour l’année de référence (2000) et chaque année pendant les 4
ans suivants dans les zones d’intervention et pendant les 3 ans
suivants dans la zone témoin. On a ensuite ajouté les scores pour
l’ensemble des comportements afin de déterminer un score global
de mode de vie.
Résultats Au bout de 4 ans, les évolutions par rapport au score
de référence moyen différaient significativement entre zones
d’intervention et zone témoin pour le régime alimentaire (+2,1
points contre -1,2 point, respectivement ; p < 0,01), comme
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pour le pourcentage d’individus suivant un régime alimentaire
sain (+14,9 % contre -2,0 %, respectivement ; p < 0,001). A
la fin de la troisième année, le tabagisme quotidien avait baissé
de 0,9 % dans les zones bénéficiant de l’intervention et de
2,6 % dans la zone témoin, mais cet écart n’était pas significatif.
L’analyse selon le sexe a révélé une tendance significative à la
baisse du tabagisme chez les hommes (p < 0,05), mais pas chez
les femmes. La dépense énergétique correspondant à l’ensemble
des activités physiques quotidiennes manifestait une tendance
à la baisse dans toutes les zones, mais la diminution moyenne
par rapport à la référence était significativement plus faible dans
les zones bénéficiant de l’intervention (-68 MET (équivalents
métaboliques)-minutes/semaine contre -114 MET-minutes/
semaine, respectivement ; p < 0,05) que dans la zone témoin. Le
temps de loisir consacré à des activités physiques présentait une
tendance à l’augmentation dans toutes les zones. On a relevé une
variation statistiquement significative du score de mode de vie entre
les zones bénéficiant de l’intervention et la zone témoin, même
après élimination de l’influence de l’âge, du sexe et des valeurs
de référence.
Conclusion Les résultats laissent à penser que les programmes
d’intervention en communauté pour modifier le mode de vie
peuvent être efficaces dans un pays en développement.
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Resumen
¿Son eficaces en los países en desarrollo las intervenciones sobre el modo de vida? Resultados del Healthy
Heart Program de Isfahan en la República Islámica del Irán
Objetivo Evaluar los efectos de una intervención comunitaria
integral e integrada sobre el modo de vida centrada en el régimen
alimentario, la actividad física y el tabaquismo en dos comunidades
iraníes.
Métodos En el marco del Healthy Heart Program (Programa
Corazón Sano) de Isfahan, se llevó a cabo un ensayo comunitario
en dos distritos de intervención (Isfahan y Najaf-Abad) y una zona
de control (Arak). Las intervenciones sobre el modo de vida se
focalizaron en las poblaciones urbanas y rurales en los condados
de intervención pero no se aplicaron en Arak. En cada comunidad,
se procedió a seleccionar cada año una muestra aleatoria de
adultos mediante muestreo multietápico por conglomerados.
Los comportamientos relacionados con la dieta, el ejercicio físico
y el consumo de tabaco se cuantificaron y calificaron como 1
(de bajo riesgo) o bien 0 (otro caso) al inicio del estudio (año
2000), y después de forma anual, durante 4 años en las áreas
de intervención, y durante 3 años en la zona de control. Por
último, se sumaron las puntuaciones correspondientes a cada
comportamiento para obtener una puntuación general del modo
de vida.
Resultados Al cabo de 4 años, la variación de la puntuación
media de la dieta difirió de forma significativa entre las zonas
de intervención y las de control (+2,1 puntos frente a -1,2
puntos, respectivamente; p < 0,01), al igual que la variación del

porcentaje de individuos que seguían una dieta saludable (+14,9%
frente a -2,0%, respectivamente; p < 0,001). La costumbre de
fumar diariamente había disminuido en un 0,9% en las zonas
de intervención, y en un 2,6% en la zona de control al final del
tercer año, pero la diferencia no era significativa. El análisis por
género mostró una tendencia significativa a la disminución del
tabaquismo entre los hombres (p < 0,05), pero no así entre las
mujeres. El gasto energético asociado a la actividad física diaria
total mostró una tendencia a la baja en todas las zonas, pero la
caída media respecto a los valores basales fue significativamente
menor en las zonas de intervención que en la zona de control
(-68 minutos de tarea metabólica equivalente (MET) por semana,
frente a -114 minutos de MET semanales, respectivamente; p <
0,05). El tiempo de ocio dedicado a actividades físicas mostró
una tendencia al aumento en todas las zonas. Se observó una
diferencia significativa en la variación respecto a los valores
iniciales entre las zonas de intervención y la zona de control en lo
relativo a la puntuación media del modo de vida, incluso después
de controlar los datos en función de la edad, el sexo y los valores
basales.
Conclusión Los resultados parecen indicar que los programas
comunitarios de intervenciones sobre el modo de vida pueden ser
eficaces en el entorno de los países en desarrollo.

ملخص

 جمهورية إيران اإلسالمية،هل تنجح التدخالت التي تستهدف أمناط الحياة يف البلدان النامية؟ نتائج برنامج صحة القلب يف إصفهان

 ويف املناطق+14.9% فقد أحرزوا يف املناطق التي نفذت فيها التدخالت
 وقد نقص التدخني اليومي.0.001  وبقيمة احتامل تقل عن-2.0% الشاهدة
 يف املناطق2.6%  يف املناطق التي نفذت فيها التدخالت ومبقدار0.9% مبقدار
ُّ إال أن هذا االختالف ليس له قيمة ُيعتَد،الشاهدة يف نهاية السنة الثالثة
الجنس نْي فقد أظهر نقصاً ُيعتَدُّ به
 أما التحليل للنتائج بحسب.ًبها إحصائيا
َ
،0.05 إحصائياً يف االتجاه إىل التدخني بني الرجال بقيمة احتامل تقل عن
 وقد أظهر بذل الطاقة يف مجمل األنشطة.دون أن ينطبق ذلك عىل النساء
 ولكن متوسط االنخفاض،البدنية اليومية اتجاهاً للنقص يف جميع املناطق
عن خط األساس كان أقل بشكل ُيعتَدُّ به إحصائياً يف املناطق التي ُن ِّفذت
فيها التدخالت أكرث منه يف املنطقة الشاهدة وبلغ النقص يف املهام املكافئة
 دقيقة كل أسبوع مقارنة بالنقص يف املناطق الشاهدة الذي-68 االستقالبية
 كام ظهر اتجاه.0.05  وبقيمة احتامل تقل عن، دقيقة كل أسبوع-114 بلغ
 ووجدت.لزيادة وقت الرتفيه املخصص لألنشطة البدنية يف جميع املناطق
تغريات أخرى ُيع َت َّد بها إحصائياً بني املناطق التي نفذت فيها التدخالت
)واملنطقة الشاهدة عام كانت عليه يف خط األساس يف كل من حرز (درجة
. حتى بعد وضع قيم شاهدة للعمر والجنس والقيم األساسية،منط الحياة
 تشري النتائج أن برامج التدخالت املجتمعية املرتكز التي تستهدف:االستنتاج
.أمناط الحياة قد تكون ف َّعالة يف البلدان النامية
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 تقيـيم تأثريات تدخل شمويل متكامل ألمناط الحياة املجتمعية:الهدف
الخاصة بالنظام الغذايئ والنشاط البدين والتدخني يف اثنني من املجتمعات
.اإليرانية
 أجريت تجربة مجتمعية يف مقاطعت نَْي (محل املداخلة هام إصفهان:الطريقة
ونجف أباد) ومنطقة شاهدة (أراك) ضمن إطار برنامج صحة القلب يف
 وقد ُن ِّف َذت التدخالت عىل أمناط حياة السكان من الريف واملدن،إصفهان
.يف املقاطعت نَْي املذكور َت نْي ومل تستهدف السكان يف املقاطعة الشاهدة أراك
 تم أخذ ع ّينة عشوائية من البالغني،ويف كل واحد من املجتمعات املدروسة
 وأجريت تقديرات كمية.كل عام باتباع االعتيان العنقودي املتعدد املراحل
ً وأعطيت أحرازا. والتدخني، والتمرين البدين،لسلوكيات استهالك الطعام
 وتم ذلك يف خط األساس، لغري ذلك0 لالختطار املنخفض و1 (درجات) هي
 سنوات يف3  سنوات يف مقاطعتي التدخل وكل4  ثم كل عام ملدة،)2000 (عام
 ثم أضيفت األحراز (الدرجات) الخاصة بجميع السلوكيات،املنطقة الشاهدة
.الستنباط حرز إجاميل لنمط الحياة
َّ سنوات ن4  بعد مرور:املوجودات
تبي أن التغيرّ ات يف الحرز الوسطي للن ُُظم
 لدى،ًالغذائية قد تغيرَّ عام كان عليه يف خط األساس تغرياً ُيعتَدُّ به إحصائيا
) نقطة+2.1 مقارنة املناطق التي نفذت فيها التدخالت (والتي أحرزت
 تقل عنP  نقطة) وبقيمة احتامل-1.2 واملناطق الشاهدة (التي أحرزت
،ً كام تغيرَّ ت النسبة املئوية لألفراد الذين اتبعوا نظاماً غذائياً صحيا0.01
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