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Introduction: The aim of this study was to determine incidence of cardiovascular disease
(CVD) risk factors [hypertension (HTN), obesity, D yslipidemia (DLP), diabetes mellitus
(DM) and smoking] in Oskoo. Methods: This study was planned according to WHO pro-
tocol s WHO CVD-risk management package for low and medium-resource settings_and
named . East Azerbaijan healthy heart program. The pilot study of this program was done
in Oskoo in 2007-2009. In this study, demographic data and CVD risk factors of 37,329
adults aged>30 years old living in Oskoo were collected. In addition, blood samples of
17,388 adults>40 years old were taken (free of charge) for assessment of's erum glucose
and lipid profile. Results: The study covered 93.52% of Oskoo town population aged>30
years old. We studied 18637 male (M) (91.50% coverage) and 18692 female (F) (95.52%
coverage) participants. Theincidence of HTN [SBP>140 & DBP>90 mmHg] was 16.25%
(M:15.08%, F:17.29%), pre-hypertension [SBP=120-139 & DBP=80-89 mmHg] =37.78%
(M:41.38%, F:34.18%), DM [fast blood glucose (FBS)>126mg/dl] was 7.45% (M:6.35%,
F:8.54%), smoking was 9.40% (M:17.00%, F:1.57%), hypercholesterolemia (>200mg/dl)
was 47. 64% (M :42.46%, F :52.81%) a nd o besity [bo dy mass i ndex (B MI) >27] w as
50.47% (M :38.79%, F :62.09%). Conclusion: Considering high incidence o f C VD ri sk
factors (except smoking) in Oskoo adults >30 years, it is recommended that this pilot study
expanded to all of East Azerbaijan. Free of charge taking blood samples from people > 40
years to evaluate lipid profile and glucose levels is worthy to early detecting the prevalent
DM or DLP in this target population.

Introduction

obvious decline in the de veloped c ountries and rise in

In S eptember 2011 , new W orld H ealth O rganization
(WHO) r eport: 5 Global atlas o n ¢ ardiovascular dis-
case(CVD) prevention and control _states that CVDs are
the leading causes of death and disability in the world.'
Although a 1arge pr oportion o f CV Ds i s pr eventable,
they c ontinue t o rise mainly because p reventive meas-
ures are inadequate. In this report an estimated 17.3 mil-
lion p eople died from.' about ni nety p ercent o f't he
worlds to tal d isease b urden risesin middle-income
countries, w hile only te n p ercent o f g lobal h ealth e x-
penditure is assigned in these countries.”

There has been change over the last two decades in the
geographical d istribution o fth ¢ C VD incidence w ith

the d eveloping c ountries i ncluding the M iddle E ast re-
gion. The Islamic Republic of Iran, as Middle East coun-
try was adopting the western lifestyle such as nutrition
habits, smoking and physical inactivity that led to higher
incidence of CVD risk factors in the related p opulation.
Such changes coupled with improvement in health ser-
vices have resulted in improving the life expectancy and
the em ergence o fn on-communicable d iseases ( NCDs)
including CVDs. The CVDs are considered as the lead-
ing cause of death in Iran in the past 10 years.’ There are
two protocols to decrease the burden of CVDs. The pop-
ulation s trategy th at includes c ommunity-based st rate-
gies, health promoting strategies and that minimal mod-
ification in CVD risk in community can remarkable re-
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duce the incidence of CVD. The alternative is to screen-
ing the risk factors in "high risk" adults undergo prophy-
lactic therapies.* As we implemented in our study, these
alternative s trategies, " population” (recruitment o fall
adults) and "high risk" (adults >30 years old), can of
course b e considered as complementary to a chieve t he
best results.

Most of community-based programs on CVD risk factors
in Iran, including "Healthy Heart Programs", *>® were
undertaken on limited samples o fthe target population
and then tried to integrate the results to entire population.
On the other hand, frequently, the focus was on single or
limited number o frisk factors, rather than on c ompre-
hensive c ardiovascular risk. F or C VD p revention a nd
control activities to achieve the greatest impact, a para-
digm shift is required from the . treatment of risk factors
in isolation tos comprehensive cardiovascular risk man-
agement., To facilitate this shift, WHO developed the
CVD-Risk m anagement p ackage t hrough an iterative
process with collaborating experts that is named ;W HO
CVD-risk m anagement pa ckage for | ow a nd m edium-
resource settings__.,7

According t o a bove-mentioned pa ckage, a po pulation-
based s urvey of CV D isk f actors w as ¢ onducted i n
Oskoo town near to T abriz (northwest I ran) on entire
population aged >30. The study was implemented under
the supervision of C ardiovascular Research Center, Ta-
briz University of Medical Sciences from March 2007 to
March 2009 . Two novel aspects o f this study were se-
lecting adults aged >30 years old rather than 15-64 years
old tohave be tter cover the at-risk population; and in-
cluding all rural and urban population (health CV D-risk
census) o f O skoo t own ra ther than s.ampling a s mall
number of general populations.

Materials and methods

After approval of t he s tudy p roposal in Cardiovascular
Research C enter ( TabrizU niversityo fM edical
Sciences), this p opulation-based survey was carried out
in East Azarbaijan province and named E ast Azerbaijan
province healthy heart program.. The pilot study of this
community-based program was done in Oskoo town near
Tabriz (northwest Iran) in 2007-2009. The study popula-
tion comprised people aged >30 years old living in rural
and ur ban areas of O skoo. Oskooisat10km south of
Tabriz with a population of 88,433 according to the na-
tional census in 2006. A ccording to the census results,
the number of Oskoo people aged >30 years old was
37,329 consisting of 18,637 male and 18,692 female.

We pl anned t he s tudy a ccordingt o W HO pr otocol
+WHO CVD-risk management package for low and me-
dium-resource settings;_.,7 The package is aimed to carry
out in a range of healthcare facilities in low- and middle-
resource departments, in developing countries, therefore,
it has been planned for three situations that mirror usual-
ly encountered resource a ccessibility strata in such s et-

tings. The minimum criteria that describe the three sce-
narios, in accordance with the skill-level o fthe health
staff an d t he d iagnostic and t herapeutic f acilities and
health services available, are shown in Appendix 1. Full
text of this package was translated to Persian, copied and
distributed in all rural and urban "Health and Treatment
Centers". The three main scenarios of this package were
explained in detail at several meetings in Oskoo tothe
health managers, practitioners, and staff.

In addition, the WHO steps of risk factors for NCDs was
explained to health practitioners and staff. This protocol
utilizes stratified levels of risk factor appraisal including
gathering information a pplying que stionnaires (step 1),
physical assessments (step 2), and taking blood samples
for biomedical check-up (step 3).*

We also co ordinated t he O skoo t hree m ain biomedical
laboratories to refer to target rural and urban "health and
treatment ce nters" to i n-site ta king blood s amples f or
biomedical assessment o f fasting blood glucose (FBS),
cholesterol (Chol), triglyceride (TG), high density lipo-
protein (HDL) and low de nsity | ipoprotein (LDL) i n
17,388 adults>40 years old. These biochemical assess-
ments were free of charge and majority of the study cost
was spent to 17,388 laboratory assessments of FBS and
full lipid profile.

Through t wo years (M arch 200 7 t o M arch 200 9) t he
questionnaires of 37,329 participants were completed by
health practitioners and staff and transmitted to C ardi-
ovascular Research Center in Tabriz to entering the data
in SPSS statistical package data-sheet (SPSS Inc, Chica-
go, IL, USA; v. 16.0). Moreover, the results of 17,388
biochemical t ests w ere c ollected a nd e ntered t o S PSS
data-sheet. T he d escriptive d ata o f p articipants such as
demographic characteristics a nd frequencies o f various
CVD risk factors consisting: hypertension (HTN), obesi-
ty [ body m ass i ndex(BMI) >27], dyslipidemia (DLP),
diabetes mellitus (DM) [FBS >126mg/dl] and smoking
and s ome pr e-risk f actors i ncluding: p re-hypertension
(Pr-HTN) [SBP=120-139 & DBP=80-89 mmHg] in both
genders and different age groups were determined. The
definitions of all CVD risk factors and biochemical mea-
surements w ere m adea ccordingt o WH O p rotocol
+WHO CVD-risk management package for low and me-
dium-resource s ettingsg;,.7 The reader isr eferred to full
text package for detail study of CV D-risk management
in three consecutive scenarios.’

Results

The s tudy c overed 93. 52% of O skoo t own po pulation
aged >30 years. We studied 18,637 male (M ; 91.50%
coverage) and 18,692 female (F; 95.52% coverage) par-
ticipants. Figurel shows the age pyramid of the adults >
30 years in both men and women. The summary of risk
factors incidences are presented in Table 1. Th ese risk
factors incidences include: hypertension [SBP>140 and
DBP>90 mmHg] =16.25%, pre-hypertension [SBP=120-
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139 and DBP=80-89 mmHg] =37.78%, diabetes mellitus
[fast blood glucose (FBS) >126mg/dl] =7.45%, smok-
ing=9.40%, hypercholesterolemia (>200mg/dl) =47.64%
and obesity [body mass index (BMI) >27] = 50.47%.
The pr evalence of m orbid ob esity ( BMI>30)i nt he
present study in men was 18.2% and women was 37.2%
(in total=27.6%).
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Fig. 1. Age pyramid of Oskoo population=30 years old in men
and women (each bar is 5-year interval).

Table 1. Incidence of cardiovascular risk factors in Oskoo
adults=30 years old

Men Women Total
n=18637 n=18692 n=37329
Hypertension 15.35% 17.29% 16.25%
(SBP>140 or DBP2>90)
Diabetes Mellitus 06.35% 08.54% 07.45%
(FBS2126mg/dI)°
Cigarette smoking 17.00% 01.57% 09.40%

Hypercholesrolemia 42.46% 52.81% 47.64%
(>200mg/dlI)°
Obesity (BMI227) 38.79% 62.09% 50.47%

2° Fast blood glucose (FBS) and cholesterol measurements
were done in adults=40 years old-

Table 2. Incidence of pre-hypertension, hypertension stage 1
and 2* in Oskoo adults=30 years old.

Table 3 .Incidence of diabetes mellitus*, smoking and obesity in
Oskoo adults=30 years old

Diabetes mellitus Smoking Obesity

(FBS2126 mg/dl) (BMI227)
Age Men Women Men Women Men Women
groups
30- 1.8 1.6 13.75 1.06 26.5 58.3
35- 24 33 15.80 1.13 334 68.9
40- 4.0 4.6 20.61 1.08 44.2 67.5
45- 49 7.4 21.03 1.94 50.1 68.6
50- 5.9 10.0 19.64 1.66 49.5 66.6
55- 9.1 10.6 19.30 2.39 43.9 58.7
60- 9.6 135 1331 2.20 45.8 49.4
65- 7.3 9.8 14.36 2.22 38.0 46.9
70- 9.0 14.8 15.19 2.09 31.6 40.3
75- 5.6 9.0 10.60 1.95 28.0 394
80+ 5.7 5.2 11.25 2.05 30.6 253

Men Women Total

Systolic Pre- 41.38% 34.18% 37.78%
blood hypertension
pressure

Stage 1 8.23% 9.14% 8.69%

Stage 2 4.29% 5.05% 4.68%
Diastolic Pre- 28.31% 27.20% 27.75%
blood hypertension
pressure

Stage 1 7.75% 8.87% 8.31%

Stage 2 3.84% 4.43% 4.14%

* Definitions presented in Appendix 3.

Fast blood sugar (FBS) was measured in adults=40 years old.

Blood pressure (BP) of all population aged > 30 years
were m easured by s tandard pr otocol and recorded. The
classification of stages of systolic and diastolic BP was
done according to Chobanian et al. ° definition (A ppen-
dix 2). One of the most important finding of this study is
detecting the very high incidence of systolic and diastol-
ic pre-hypertension in both men (41.38% and 28.31%,
respectively) and women (34. 18% and 27.20%, respec-
tively; Table 2).

Table 3 demonstrates the incidence of diabetes mellitus,
smoking and obesity in different age groups (in 5 years
intervals) in both genders. The i ncidences o fD M a nd
obesity gradually increased by advancing age from 30 to
75 years an d then decreased in b oth g ender. Wo men
have hi gher incidencesof DM and obesityin all age
groups than men. The incidences of cigarette smoking in
men were significantly higher among women in all age
groups. Highest frequency of s moking in men were in
age between 40-60 years old (about 20%) and in women
in ages higher than 55 years old (about 2%; Table 3).
The unique aspect of this survey was measuring of lipid
profile in 17,388 adults a ged more than 40 y ears t hat
spent most of the study cost including total cholesterol,
triglyceride, lo w d ensity lip oprotein ( LDL), and hi gh
density lipoprotein (HDL). Table 4 shows detail of inci-
dences of d yslipidemia in d ifferent a ge gr oups in b oth
genders. The incidences of dyslipidemia were distributed
homogenouslyin all ag e g roups. We f aced h igh inci-
dence o f'h ypercholesterolemia, v ery h igh frequency of
hypertriglyceridemia, relatively low incidence of "High
LDL" and vey high frequency of " Low HDL" on both
sex in all age groups. Women have higher incidences of
hypercholesterolemia, h ypertriglyceridemia an d "High
LDL" than men; however, men showed lower levels of
HDL (a nd higher incidence of " Low H DL"). I n this
study, we considered cut-off point of 160 mg/dl for de-
fining of "High LDL" and if regarding the cut-off p oint
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of 130 m g/dl in adults with more than t wo CV D risk
factors and cut-off point of 100 mg/dl in diabetics, it is

possible to obtain the higher incidence of "High LDL" in
target population.

Table 4. Incidence of dyslipidemia in Oskoo adults 240 years old.

Hypercholestrolemia

Hypertriglyceridemia

High LDL

(>200 mg/dl) (>150 mg/dl) (>160 mg/dl) Low HDL

Age Men Women
groups Men Women Men Women Men Women (<40mg/dl) (<50mg/dl)
30- 38.2 40.5 54.6 59.0 13.0 11.9 53.8 32.8
35- 40.3 48.2 52.9 48.7 15.1 19.0 64.3 37.6
40- 38.1 45.5 51.8 53.4 11.5 16.5 61.9 435
45- 435 48.6 57.5 53.5 15.3 17.3 63.1 46.0
50- 47.5 55.8 51.6 60.8 17.0 254 65.2 47.9
55- 44.8 62.9 50.7 64.5 17.8 31.2 66.1 50.6
60- 44.2 58.4 47.3 65.6 15.8 25.2 65.4 44.4
65- 45.1 58.9 46.9 58.0 18.2 23.0 65.8 47.2
70- 42.2 55.5 43.9 55.2 14.3 24.4 70.9 46.3
75- 41.59 47.4 43.2 59.8 11.9 27.3 66.4 52.7
80+ 329 50.8 42.4 57.8 13.7 18.9 63.7 38.1

Discussion

This study h as examined the C VD risk factor status of
urban and rural people aged 30 yearsold andoverin
Oskoo town in northwest Iran. In general, there was a
high prevalence of C VD risk factors in particular, such
as Obesity, high cholesterol, low-HDL cholesterol, and
hypertension, especially in women.

About ninety percent of the worlds disease burden in-
cluding CVD occurs in developing countries, while only
ten percent of global h ealth e xpenditure is assigned in
these countries. * About 78% of all NCD deaths occur in
low and mid dle-income co untries.. CVD a ccounts f or
48% ofall NCD deaths and among the six WHO r e-
gions, the Eastern M editerranean region has the highest
CVD age-standardized mortalityrate. %'® The CVD has
become a 1 eading c ause of de ath in u nder-developed
states and rates are.expected to increase further over the
nexty ears. In addition, it has been estimated that high
blood pressure a ccounts for as much as five percent of
the total death rate in developing countries, smoking for
4.0%, 4hypercholestrolemia for 2. 1% and ob esity f or
2.7%.

Hypertension

The pr evalence of h ypertension among O skoo a dults
aged 30 and o ver was 16. 25%, and higher i n w omen
(17.29%) than in men (15.35%). Our overall prevalence
rates for hypertension were similar to Seyffarshad et al."'
study of CVD risk factors in East Azarbaijan province in
2007 t hat r eported t he i ncidence of 22. 35% for HTN
(Men=19.4% and women=21.9%). Sadeghi-Bazargani et
al. ® also reported the similar prevalence rate of HTN
(18.0%) from Ardabil in 201 1. Our results were s ome-
what lower than that reported in other literature : Rodri-

guez-Ojea et al.'* in 2011 showed the prevalence of self

ereported HTN in 23.5% of adults aged 45-60 years old
and Bovet et al.* reported the rate of 31.6% in Republic
of Seychelles in east of Kenya. McDonald and Pickart '
reported rate of 23% for HTN in Eastern Mediterranean
adults with age 30 years old and over in low and middle-
income population group in 2004. In a analysis Perdigao
et al. " revealed that in Portugal, women reported high
BP more often than men with prevalence 0of23.2% and
16.1% in women and men, respectively.

Diabetes mellitus

In the present study the prevalence of DM was 7.45%
(men=6.35 a nd w omen=8.54%). Seyffarshad et al.'
reported t he p revalence rate o f5.52 for E ast Azerbai-
jans men and 4.64% in this provinces women. Bovet et
al.* showed the prevalence of 9.3% (men 9.6%; women
9.0%) in east A frican region. In our study women have
higher rate of D M but these t wo s urveys d emonstrated
the vice versa. The prevalence rates o f diabetes in the
Perdigaos study " in different regions of Portugal were
4.6% to 8.9%. Comparing the prevalence rates of DM in
East Azarbaijan province (Seyffarshad study '') in popu-
lation 1 5-64 yearsold and our study of Oskoo a dults
aged > 40 years, it is revealed that higher prevalence of
DMinour study somewhat could be r elated to higher
age of participants in Oskoo study.

In a report from all WHO regions ( Africa, The A meri-
cas, E astern M editerranean, E urope, S outh-East Asi a,
and Wes tern P acific), in E astern M editerranean region,
population with age 30 years old andoverinlowand
middle-income g roups i n 2 004, the p revalenceofDM
was highest (17%) among the regions; in other regions
the prevalence o f DM ranged between 4 to 9%. Africa
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showed the lowest prevalence (4%) b ut has the highest
mortality rate for diabetes. '’

Obesity

In the present study if the definition of the obesity was
considered as BMI>27, then the rates were 38.79% in
men and 62.09% in women (50.47% in total). However,
in some s tudies the d efinition of obesity was B MI>30
and considering this cut-off point the prevalence rates of
obesity in our study were 18.20% in men and 37.20% in
women aged 30 years and over.

The overall prevalence r ates o f o besity and o verweight
population were similar to Hajian et al.'* study that re-
ported the rates of 18.8% and 34.8% in men and women,
respectively in urban population aged 20-70 years, in the
north ofIran in 2007. In these t wo s tudies, the rateof
obesity in women was higher in men. Also in these two
surveys, in both genders, particularly in females, the rate
of obe sity was r aised by i ncreasing a ge."* Sadeghi-
Bazargani et al. reported t he p revalencer ate o f over-
weight and obesity of 58.9% in Ardabil (northwest Iran)
in 2011. ° Seyffarshad et al. reported the rate of obesity
(BMI>30) 17.29 in women and 8.79 in men aged 15-64
years old in East A zarbaijan province in 2007. "' These
rates lower than our study results even considering high-
er age o four study participants (30 years old). Rodri-
guez-Ojea et al. also reported the prevalence of obesity
23% in males and 45% females in an urban Cuban popu-
lation aged 45-60 years, regarding the age group of par-
ticipants; the results are similar to our findings. '*

Smoking

The o verall p revalence o fc urrent s mokers was 9 .4%
(17.0% in men; 1.6% in women), and was lower than
studies ¢ onducted w ith a similar methodology i n Ea st
Azarbaijan (14.9% [20.3% inmen; 1:1% in women]"
and alsoin neighboring p rovinces (15. 7% [ 29.0% in
men; 2.6% in women] in Ardabil)’ , as well as the coun-
try as a whole (19% [31% in men; 6% in women]). "
Farzadfar et al. ina national a nd s ub-national s urvey
reported the prevalence o f smoking in different regions
inl rana sf ollows: In s outheast region w as 25%
(men=35%, women=14%); n orth a nd n ortheast 20%
(men=32%, women=7%); west 21% (m en=33%, w om-
en=6%) and central region 17% (men=31%, wom-
en=3%)."> This s tudy was donein2011a ccordingto
registered data of 2005 and as presented above, all pre-
valence rates were higher than our study results in both
genders.

Dyslipidemia

Comparison of hypercholesterolemia prevalence rates is
complicated for r easons related to th e criteria u sed to
define it, the demographic structure of the studied popu-
lation, and the methods used for diagnosis. For example,

we d efined h ypercholesterolemia as le vels>200mg/dl
while in other studies levels such as>190 mg/dl'® to I e-
vels >232mg/dl ' or >240mg/dl ' were c onsidered a's
cut-off values. In addition, some researchers report the
prevalence r ates from t arget population b ased on s elf-
reporting of this variable, but the others, collect the data
from blood samples of the participants.

In the present study in Oskoo population aged 40 years
and over, the overall prevalence of hypercholesterolemia
(>200 mg/dl) was 47.46%. Women had higher frequency
of h ypercholesterolemia (5 2.81%) than m en (42 .46%).
In a 2003 systematic review of previous studies '°, the
proportion of individuals with total cholesterol >190
mg/dl was 64%, and in the study in the Central region of
Portugal '/, individuals with a mean age of 47+12 years,
46.7% ha d h ypercholesterolemia that is s imilar to our
findings.

Limitations

The present study h ad some li mitations. It was a pilot
study in a small city near Tabriz in northwest Iran. How-
ever this study covered nearly all population>30 years
old and provided a complete database of the target popu-
lation. It was alsonot a representative sample of East
Azarbaijan pr ovince p opulationbu ts erveda s api lot
study of the application of epidemiological research me-
thods and the determination of novel cardiovascular risk
factor status in this province. For that reason, the conclu-
sions are only valid for the population studied (i.e. adults
aged >30 years old). This study was a cross-sectional
study in nature, and therefore, no causal re lationships
can be directly assessed.

Conclusion

Considering high incidence of CV D risk factors (except
smoking) in O skoo rural and urban population aged 30
years and over, it is recommended that this pilot study
should be expanded to all of East Azerbaijan province or
could be conducted in other states with low-middle in-
come. [t is emphasized that free of charge taking blood
samples from all people > 40 years old to evaluate lipid
profile and glucose levels is worthy to early detecting the
undiagnosed a nd prevalent DM or D LP in this t arget
population.
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Cardiovascular risk factors in adults>30 years old

RESOURCE
AVAILABILITY

Human
resources

SCENARIO
ONE
Mon physician health

worker

SCENARIO
TWO

Medical doctor or
specially trained
nurse

SCENARIO
THREE

Medical doctor with
access to full
specialist care

P Stethoscope Stethoscope
Blood pressure Blood pressure Blood pressure
ement devi ement i m ement d

Measuring tape or
weighing scale

Optional: test tubes,
holder, burner,
solution or test strips
for checking urine
glucose

drugs

Other
facilities

diuretics
Optional: metformin
(for refill)

Referral facilities

Maintenance and
calibration of blood
pressure measure-
maent devices

Measuring tape or
weighing scale

Test tubes, holder,
burner, Tuti or

Measuring tape or

weighing scale
Electrocardiograph
Onhthal

test strips for
checking urine
glucose and albumin

Thiazide diuretics

Beta blockers

Anglotensin converting
enzyme inhibitors

Calcium channel
blockers (sustained

Urine analysis

Blood analysis: fasting
blood
sugar, electrolytes,
creatinine,
cholesterol and
lipoproteins

Thiazide diuretics
Beta blockers
Anglotensin converting
enzyme inhibitors
Calcium channel
blockers (sustained

[ for )

(Reserpine and
methyldopa if the
above antihyperten-
sives are unavalilable)

Aspirin

Metformin (for refill)

Referral facilities
Maintenance and
calibration of

equipment

r form )
(Reserpine and
methyldopa if the
above antihyperten-
sives are unavailable)
Aspirin
Insulin
Metformin
Glibenclamide.
Statins (if affordable)
Angiotensin receptor
blocker
(if affordable)

A to full speciali
care

Maintenance and
calibration of
aquipment

Appendix 1. Characteristics of the three scenarios in the WHO CVD-Risk Management Package

Appendix 2. Classification of Systemic Blood Pressure for Adults

Category Systolic Blood Pressure (mm Hg) Diastolic Blood Pressure (mm Hg)
Normal <120 <80
Pre-hypertension 120-139 80-89
Stage 1 hypertension 140-159 90-99
Stage 2 hypertension 2160 >100

Reprinted with permission from Chobanian AV, et al: Seventh Report of the Joint National Committee on Prevention, Detection, Evaluation
and Treatment of High Blood Pressure. Hypertension 2003;42:1206—-1252
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