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Abstract:

Chronic non-communicable diseases cause substantial morbidity and mortality in both developed and developing coun-
tries. Current studies indicate an increasing burden of chronic diseases in the near future, especially in developing coun-
tries. Chronic diseases have received much less attention than infectious diseases in Iran’s health care system, which is a
major cause for concern. Data on the dimensions of the epidemic and its health impact and financial burden in Iran are not
adequate. A comprehensive action plan should start with a comprehensive research plan and should end in a multi-faceted
intervention plan, involving the entire health network in Iran. Studies in some developed countries have demonstrated that
a comprehensive intervention will lead to a reduction in the burden of chronic diseases in a relatively short time. The effect
of such interventions and the methods to implement them should be tested in Iran’s health system too.
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Introduction

Chronic non-communicable diseases, such as
heart disease, stroke, cancer, diabetes, chronic respi-
ratory diseases, chronic liver disease, and chronic
renal disease cause substantial mortality world-
wide. According to a WHO report, chronic diseases
were responsible for 35 of the 58 million (60%) of
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all global mortality in 2005' double the number of
deaths from all infectious diseases (including HIV/
AIDS, tuberculosis and malaria), maternal and peri-
natal conditions, and nutritional deficiencies com-
bined. Up to 45% of chronic disease deaths and 86%
of the burden of chronic diseases occur in people
under 70 years of age.?

The aforementioned chronic diseases and several
other chronic conditions such as visual impairment
and blindness, hearing impairment and deafness,
oral diseases, and genetic disorders also cause sig-
nificant morbidity and reduce quality of life.

Chronic non-communicable diseases started to re-
place infectious diseases as the main causes of death
mainly in the 20" century, a phenomenon that has
been dubbed “epidemiologic transition”. Improved
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Figure 1. Causes of chronic diseases

hygiene, disinfection, availability of vaccines, and
antibiotics were among many factors that contribut-
ed to the substantial reduction of infectious diseases
and increased life, which in turn led to increased
rates of chronic diseases. Epidemiologic transition
first happened in Western countries. Indeed, by
the middle of the 20" century chronic disease were
clearly the most important causes of the death in
the United States and much of the developed world,
while infectious diseases were still rampant in the
low-income countries. Since then, however, devel-
oping countries have also experienced substantial
reduction in the rates of infectious diseases, in-
creased survival, and increased mortality and mor-
bidity due to chronic diseases. For example, in Iran
life expectancy increased from 54 years in 1970 to
71 years in 2008.> With few exceptions, which are
due to AIDS or long-term wars, similar trends are
seen in most other developing countries.

Because of the significant increase burden of
chronic diseases, intervention to reduce the bur-
den of these diseases has become a priority for the
World Health Organization (WHO). In 2005 WHO
set a global goal to decrease mortality secondary to
chronic diseases by 2% annually during the coming
10 years. The achievement of this goal means that
36 million deaths due to chronic diseases will be
prevented by 2015. These averted deaths would also
be associated with significant gains in countries’
economic growth. It is estimated that achievement
of this global goal would result in an accumulated
economic growth of $36 billion in China, $15 bil-
lion in India and $20 billion in the Russian Federa-
tion over the coming 10 years.? This goal is ambi-
tious but achievable. A small number of exposures,
namely tobacco smoking, overweight and obesity,

high blood pressure, high cholesterol, excessive al-
cohol consumption, lack of exercise, and unhealthy
diet contribute to a major fraction of all chronic
diseases (Figure 1 and Table 1).2 These major risk
factors together account for approximately 80% of
deaths from heart disease and stroke. Indeed, there is
evidence that integrated and comprehensive preven-
tive interventions have hindered and even reversed
the rising trend of chronic diseases in a number of
high income countries including Australia, Canada,
United Kingdom and United States and even in the
middle income country of Poland.> However, with-
out appropriate interventions, one could anticipate
that the rates of morbidity and mortality from many
chronic diseases would increase, especially in devel-
oping countries. If current trends continue, average
levels of body mass index are projected to increase
in almost all countries. By 2015, it is estimated that
over 1.5 billion people will be overweight.?

Iran has a strong primary health-care system that
has been very effective in reducing the burden of
infectious diseases, infant and under 5 mortality,
maternal mortality, and increasing the well-being of
mother and child. For example, under 5 mortality
rate decreased from 190/1000 in 1970 to 32/1000
in 2008.3 However, this system is not designed or
well-prepared to manage and reduce the burden of
chronic diseases.

In this paper, we review some of the major studies
of the prevalence of the main risk factors of chronic
diseases in Iran, report the prevalence of these expo-
sures and incidence and mortality from chronic dis-
ease, and provide some suggestions on how to man-
age the increasing trend of chronic diseases in Iran.
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Table 1. Deaths attributable to major risk factors
in the global scale

Risk factors ZRlg e
year
High blood pressure 7.1
Tobacco use 49
Raised total cholesterol level 4.4
Low fruit and vegetable consumption 2.7
Overweight or Obesity 2.6
Physical inactivity 1.9

Chronic diseases in Iran

Iran has one of the largest populations in the Mid-
dle East: 69.5 million in 2005. The causes of death
cannot be reliably determined for a large proportion
of the deceased in Iran, so presenting exact figures
on causes of mortality is not possible. However,
there is little doubt that like many other countries,
ischemic heart disease, cancer, and stroke are major
causes of death. For example, in a large cohort of
40 — 75-year-old individuals in Golestan Province
of Iran, approximately 52% of all deaths were due
to ischemic heart disease or stroke and 22% were
due to cancers.* The only major cause of death other
than chronic diseases is road traffic accidents, which
is mainly in younger individuals. The distribution
of causes of death, based on a 2002 WHO report, is
shown in table 2.° Below, we provide some informa-
tion about ischemic heart disease and cancer in Iran.

Iranian Health Care System, Requiring A Plan for Action

Heart disease

The aged-adjusted prevalence of coronary heart
disease has been estimated to be 21.8% in Tehran
(22.3% in women and 18.8% in men).® In a study
by Esteghamati et al., patients with myocardial in-
farction (MI) were compared with those who suf-
fered from unstable angina. Five out of 9 patients
with fatal MI were diabetics. Hypertension and cur-
rent smoking was significantly higher in patients
with MI compared to patients with unstable angina.
Ninety-seven percent of all patients had at least one
of the cardiovascular risk factors including hyper-
tension, smoking, diabetes, high cholesterol, and
low HDL-cholesterol levels. Authors concluded that
in this study, 19 out of 20 patients with acute coro-
nary event had at least one of conventional cardiac
risk factors.’

Cancer

Based on National Cancer Registry reports from
2003 to 2006, population-based cancer registry reports
from 5 provinces in 2006 and National Death Regis-
try reports from 1999 to 2004, the age-standardized
incidence rate of cancers was 110 and 98 per 100,000
among males and females, respectively. The male to
female standard ratio was 1.12. The most common
cancers among men and women were stomach can-
cer and breast cancer, respectively. The estimated total
mortality rate for cancer was 65 and 41 per 100,000 for
males and females, respectively, in 2004. 8

Table 2. Contribution of major diseases to overall mortality based on the Mortality Country Fact Sheet in 2002

Cause of death eitis Years oof lost life
nx1000 % %)
All causes 384 100 100
Ischemic Heart Disease 81 21 12
Road traffic accidents 40 11 16
Cerebrovascular disease 31 8 4
Perinatal conditions 18 5 10
Hypertensive heart disease 11 3 1
Stomach cancer 9 3 2
Chronic obstructive pulmonary disease 8 2 1
Diarrheal diseases 8 2 5
Inflammatory heart diseases 7 2 1
Lower respiratory infections 6 2 2
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Table 3. Prevalence of certain chronic diseases and their risk factors in Iran (%)
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Studies suggest that cancer can be traced back to a
number of risk factors and thus it may be possible to
prevent a large number of cancers through control of
those risk factors. These risk factors include socio-
economic status, diet, tobacco smoking, and other
environmental factors.”!3

Risk factors of major chronic diseases in Iran

In order to determine the magnitude of the problem
associated with chronic diseases in the population of
Iran, the national surveys of chronic diseases risk fac-
tors have been conducted annually since 2005 in col-
laboration with and using recommendations from the
World Health Organization (WHO).!* The first, the
second, and the third surveys were performed in 2005,
2006 and 2007, respectively.’** Other population-
based studies and reviews have also been performed in
recent years to estimate the burden of chronic diseases
and their risk factors in Iran.*’2°3° A summary of these
studies is presented as follows in Table 3.

Here, we briefly discuss some of these risk factors.

Diabetes
As demonstrated in Table 3, the prevalence of

diabetes has been estimated in several studies.
Esteghamati et al. have demonstrated that MI is
significantly higher in diabetic patients, and dia-
betic patients are more hypertensive compared to
non diabetic patients.” Diabetes is more frequent
among women than men.”?° Almost half of diabetic
patients are not diagnosed and an additional 16.8%
or 4.4 millions of Iranian adults have impaired
fasting glucose.'® The high prevalence of diabetes
in working-age adults is an ominous sign for our
developing nation. As the relatively young Irani-
an population ages and urbanization accelerates,
the prevalence of diabetes will likely increase.'®
Haghdoost et al. have concluded that the rate of
type 2 diabetes has increased during recent years in
Iran and there is a strong association between age
and diabetes.?

In the cohort study by Harati et al., after a median
follow-up of 6 years, the age and sex standardized
cumulative incidence of 6.4% (95%CI: 5.6 — 7.2)
and incidence rate of 10.6 (9.2 — 12.1) per 1000
person years were documented. Besides classical
diabetes risk factors, female sex, and low educa-
tion level significantly increase risk of diabetes in
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age adjusted models. In full model, the independent
predictors have been age, family history of diabetes,
body mass index, abdominal obesity, high triglyc-
eride, isolated impaired fasting glucose (IFG), and
isolated impaired glucose tolerance (IGT).*

Based on Tehran Lipid and Glucose Study, the
prevalence of diagnosed and undiagnosed diabe-
tes, isolated IFG, isolated IGT, and combined IFG/
IGT are 8.1%, 5.1%, 8.7%, 5.4%, and 4.0% in men
and 10%, 4.7%, 6.3%, 7.6%, and 4.5% in women,
respectively. Participants with undiagnosed dia-
betes have higher age, body mass index (BMI),
waist circumference, systolic and diastolic blood
pressures, triglycerides and lower HDL-choles-
terol compared to normoglycemic subjects. Un-
diagnosed diabetes is associated with family his-
tory of diabetes, increased BMI, abdominal obe-
sity, hypertriglyceridemia, hypertension, and low
HDL-cholesterol levels. In conclusion, screening
individuals with high BMI, hypertension, abdomi-
nal obesity, and family history of diabetes may be
quite efficient.”

The age-standardized death rate attributable to
heart disease and diabetes is estimated to be higher
than 400 per 100,000. The gross domestic product
(GDP) lost in Iran due to heart disease and diabe-
tes in 2015 will be 167% of that in 2006.%" All the
evidence states the necessity of the comprehensive
preventive program to combat the epidemic of dia-
betes in Iran.

Hypertension

The prevalence of hypertension has been estimated
in several studies and demonstrated in Table 3. The
2005 survey of non-communicable diseases showed
a prevalence of 25% among the 25 — 64-year-old
Iranians. Among hypertensive patients, 34% were
aware of their elevated blood pressure and 25% took
antihypertensive medications; of these treated sub-
jects, only 24% had blood pressure values <140/90
mmHg. Hypertension and prehypertension were as-
sociated with age, male gender, obesity, central obe-
sity, hypercholesterolemia, and diabetes."> A sharp
increase in the prevalence of hypertension by age,
and also greater risk in females has been reported by
Haghdoost et al.”!

Overweight and obesity
The prevalence of overweight and obesity in Iran

Reducing the Burden of Chronic Diseases: A Neglected Agenda in
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is close to those seen in the United States*?; nearly
half of the over 20-year-old population is either
overweight or obese. Overweight as well as gen-
eralized and abdominal obesity are more prevalent
in the 45 — 64-year age group.”” Age, low physi-
cal activity, low educational attainment, marriage,
and residence in urban areas are strongly associ-
ated with obesity.”*?* Abdominal obesity is more
common among women than men and greater with
older age.”> Excess body weight appears to be com-
mon in Iran.*

The overall prevalence of obesity has increased
from 13.6% in 1999 to 19.6% in 2005 and 22.3%
in 2007. For overweight subjects, the rates were
32.2%, 35.8%, and 36.3%, respectively. Dur-
ing this time period, the mean body mass index
(BMI) increased from 25.03 in 1999, to 26.14 in
2005, and 26.47 in 2007. The increase in preva-
lence of obesity was observed in both genders and
in both urban and rural residents.!” The increased
consumption of calorie-dense food along with
sedentary lifestyle contributes to the epidemic of
obesity. The per capita consumption of carbon-
ated beverages in Iran is 42 liters per year. Forty
percent of Iranians consume more food than they
need and the average Iranian consumes 40% more
carbohydrate and 30% more fat than what he or
she actually need.”

Recent estimates show that the prevalence of obe-
sity is seemingly increasing at alarming rates.?’-30-33
In both sexes the fastest increasing trends in obesity
and central fat accumulation are seen in the 30- to
40- and 20- to 30-year-old age groups.*

The rapid growth of obesity during recent years in
Iran indicates the necessity of primary prevention
programs to counteract this undesired condition and
its subsequent complications such as diabetes, coro-
nary artery disease, hypertension, and osteoarthri-
tis'17,22

Facts to remember

There are several facts that help us in delineat-
ing strategies to combat chronic diseases (Table 4).
Some of these facts have been misunderstood by
people and policy makers concerning chronic dis-
eases in middle and low income countries.

The costs of chronic diseases
Chronic diseases adversely affect national econo-
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Table 4. Some facts about chronic diseases

Fact

Description

Chronic diseases are not concentrated in high income countries.

In reality 80% of deaths due to chronic diseases occur in low and middle
income countries.*%

Chronic diseases should be at least as seriously as infectious diseases.

Chronic diseases were responsible for nearly half of the burden of
diseases in 2005, both worldwide and in low and middle income
countries !

Chronic diseases are not confined to rich people.

Chronic diseases impose significant financial burden on poor patients
and can aggravate their poverty

Chronic diseases are not confined to old people.

Chronic diseases mainly affect the economically productive victims
between 45 and 64 years of age in middle and low income countries

Chronic diseases mostly affect men.

Chronic diseases, including heart disease, are the most common cause
of death in women too?

The health system is responsible for preventing chronic diseases.

Governments have a pivotal responsibility for improving the health
and well-being of populations, and for providing special protection for
vulnerable groups: children and poor people

Chronic diseases are preventable.

Common, modifiable risk factors underlie the major chronic diseases:
unhealthy diet, physical inactivity, and tobacco use.

Chronic disease interventions are cost effective.

Interventions for eliminating risk factors are quite inexpensive to
implement.

The major burden of most chronic diseases can be traced back to a
limited number of common risk factors.

Absence of chronic disease in the presence of risk factors and the
presence of disease in the absence of risk factors happens, but it’s rare

Chronic diseases result in lower quality of life in addition to sudden
death.

Preventive interventions are associated with longer and healthier lives
for vulnerable groups of societies.

mies. Medical expenses deplete savings and invest-
ments and reduce the quantity and productivity of
labor. All these effects reduce the productivity of
individuals and households, and worsen the national
economy. Chronic diseases adversely affect earn-
ings at the household level, and national income or
gross domestic product at the national level.

The direct costs of chronic diseases are enormous
and its estimates vary in different regions or years,
which may reflect differences in the level of health-
care access and delivery, the financing systems of
the countries, and methodological variations.*

In the United States, the estimated total health-care
costs resulting from heart disease increased from
US$ 298.2 billion in 2000, to US$ 329.2 billion
in 2001 and US$ 351.8 billion in 2002.3¢ The esti-
mated 2 million stroke cases in the United States in
1996 cost the health-care system US$ 8.3 billion,
and caused 5.2 million work days to be lost. In the
United Kingdom, heart disease cost the health-care
system £1.7 billion (approximately US$ 3 billion) in

1999, £2.4 billion (approximately US$ 4.3 billion)
in informal care and £2.9 billion (approximately
USS$ 5.2 billion) in loss of productivity.*' Stroke cost
the National Health Service £15,303 (approximate-
ly US$ 27,306) over five years for every person who
experienced a stroke, rising to £29, 405 (approxi-
mately US$ 52,470) if informal care was included.
In Australia, stroke is estimated to be responsible
for about 2% of the national total attributable direct
health-care costs.**

In Iran, 5.9% and 6.4% of the gross domestic
product was spent on health in 2000 and 2007, re-
spectively.* To the best of our knowledge, only
one study by Esteghamati et al. has addressed the
issue of cost of one of the major chronic diseases
in Iran, namely the diabetes. According to this
population-based study, total annual direct costs of
diabetic and control participants are US$152.3£14.5
and US$52.0+5.8, respectively, which is indica-
tive of 2.92 times higher costs in diabetic patients.
The most expensive components of direct costs
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are medications and devices, and hospitalization
in diabetic patients (28.7% and 28.6%, respec-
tively). Total indirect costs are US$39.6+2.4 and
US$16.7+1.1 in diabetic and non-diabetic individu-
als. The aggregate annual direct costs of diabetes
are estimated to be US$112.424+10.732 million and
US$590.676+65.985 million in Tehran and Iran, re-
spectively. Diabetes complications account for 53%
of the aggregate excess direct costs of diabetes. Au-
thors have concluded that diabetes is an expensive
medical problem in Iran and planning of national
programs for its control and prevention is neces-
sary.*

Action

The first step to combat the chronic diseases epi-
demic should encompass an extensive and com-
prehensive research process on the dimensions and
actual burden of this group of diseases and their
risk factors in Iran. In the first part of the current
paper, we have mentioned the major studies on the
prevalence and burden of chronic diseases in Iran.
A continued effort to build on the currently avail-
able information is mandatory. Acquiring the proper
insight and distributing the correct knowledge on
the importance of chronic diseases and their risk
factors among people and policy makers is thus the
first step to attract attentions toward this neglected
agenda in Iran.

The next step is to estimate the existing infrastruc-
ture that can handle interventions on the prevention
of chronic diseases nation-wide. The truth is that the
health system in Iran, from health houses in remote
villages, to specialized hospitals in central cities of
Iran, comprises a vast network that can easily and
potentially handle and implement appropriately de-
signed interventions for the prevention of chronic
diseases in Iran. Currently this extensive network
has been mostly focused on the longevity of chil-
dren under 5 years of age and their mothers and sim-
ply neglects the destiny of those children who reach
15 years and above. There is no plan implemented
for the prevention of increasingly prevailing risk
factors for chronic diseases among the adolescent
and adults and the mortality and morbidity of this
group of diseases is simply neglected in the health
system of Islamic Republic of Iran. In view of the
fast speed of the epidemic of chronic diseases in
Iran, the health system in completely unarmed. The

Iranian Health Care System, Requiring A Plan for Action

fact is that health assistants in villages (known as
Behvarz) and family physicians in urban and sub-
urban areas, along with their roles in monitoring
the vaccination and growth of children, should be
able to take on the responsibility of controlling risk
factors among adolescents and adults. Risk factors
such as obesity, unhealthy diet, inactivity, undiag-
nosed prehypertension, hypertension, and diabe-
tes can be readily monitored and easily prevented
through relatively simple and feasible population-
based interventions that address the causes rather
than the consequences of chronic diseases and can
be central to attempts to prevent the emergence of
future epidemics. Small reductions in the exposure
of the population to risk factors such as tobacco use,
unhealthy diet and physical inactivity will lead to
population-level reductions in cholesterol, blood
pressure, blood glucose, and body weight. More
fundamentally, population-based interventions can
also be effective in addressing the underlying deter-
minants of chronic diseases.

The health system in Iran has the potential to launch
specific interventions for individuals as well. These
interventions focus on people who are at high risk
and those with established chronic disease. These
interventions reduce the risk of developing chronic
disease, reduce complications, and improve quality
of life. Population-wide and individual approaches
are complementary. Comprehensive approaches
should also be integrated.

It is not necessary to wait decades to realize the
benefits of prevention and control activities. Risk
factor reduction can lead to surprisingly rapid health
gains, at both population and individual levels. This
can be observed through national trends, sub-na-
tional epidemiological data, and clinical trials. Ben-
efits can be realized quickly after two years, and full
benefits will occur after five years.*’

The nation-wide population-based intervention can
start from small community-based interventions as a
starting point for national improvement. Successful
community-based interventions require partnerships
between community organizations, policy-makers,
businesses, health providers, and community resi-
dents. Finland is a good example of how communi-
ty-based programs, once shown to be successful can
be lead to nation-wide improvements.*

Initial reductions will occur partly as a result of
the diffusion of health-related information among
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the general population. Later, integrated and com-
prehensive approaches can be successfully imple-
mented. Interventions may include school-based
interventions,*” workplace interventions,’**! screen-
ing,>>* clinical prevention, interventions for high-
risk individuals, interventions to reduce the risks in
established disease,* disease management, design-
ing multidisciplinary health care teams, preparing
evidence-based treatment guidelines,>® providing
support for patient self-management,” rehabilita-
tion,%%* and palliative care.®*” These approaches
have been used to reduce chronic disease death rates
in many countries, demonstrating the feasibility of
achieving more widespread success. Many inter-
ventions are not only effective but are also suitable
for resource-constrained settings. Historically, laws
have played a crucial role in some of the greatest
achievements in public health such as environmen-
tal control laws, seat-belt laws, warnings on ciga-
rette packs and other tobacco control measures, and
water fluoridation to reduce dental caries. Current
laws relating to chronic disease have proved to be
an effective and central component of comprehen-
sive prevention and control strategies. Advertising
bans for tobacco products and the reduction of salt
in food (whether through voluntary agreement with
industry or enforced) are both very cost-effective in
all regions, as assessed by the WHO-CHOICE proj-
ect.

Potential of fixed dose combination therapy: polypill

One strategy that has been proposed to reduce the
burden of chronic disease is a fixed dose combina-
tion pill (now commonly known as a polypill).55¢
Because each component apparently works in addi-
tion to the others, net benefits are anticipated to be
substantial. Fixed dose combinations are now a core
component of care for people with HIV/AIDS, tu-
berculosis, and malaria. As well as improving clini-
cal outcomes, they simplify distribution of multiple
medications, which can be an important advantage
in a resource-limited health-care setting.

Application of polypills requires further research
on its effectiveness. Most recently polypills have
been proposed to reduce the burden of cardiovascu-
lar diseases in primary or secondary prevention set-
tings. Scant studies have been conducted on polyp-
ill in Iran,%*® the most recent of which, done by
Malekzadeh et al., demonstrated the effectiveness
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of polypill in reducing blood pressure and LDL-
cholesterol.”

The major challenge remains one of implementa-
tion. Ideally, these strategies should integrate with
systems for other long-term medication delivery.
The components of a polypill are no longer covered
by patent restrictions and could be produced at a
cost of little more than US$ 1 per patient per month.
For people with cardiovascular disease in low and
middle income countries, access to preventive care
is usually dependent upon their ability to pay, and
hence it is this large, underserved group that gains
most from a polypill.”*7

Conclusion

Chronic diseases are already the major cause
of death in almost all countries, and the threat to
people’s lives, their health and the economic devel-
opment of their countries is growing fast. Yet, the
knowledge exists to deal with this threat and to save
millions of lives. Effective and cost-effective inter-
ventions, and the knowledge to implement them,
have been shown to be effective in many countries.
If existing interventions are used together as part of a
comprehensive, integrated approach, the global goal
for preventing chronic diseases can be achieved.
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