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ABSTRACT To estimate the direct cost of coronary heart disease (CHD) to the Iranian oil industry, we
calculated the cost of essential services for 1253 CHD patients admitted to the National Iranian Oil Corpora-
tion (NIOC) Central Hospital. The direct cost of CHD at the Hospital was 10 940 million rials (US$ 1 = 8000
rials), or 8.7 million rials per patient. The direct cost of CHD to the Iranian oil industry was estimated at 22 770
million rials. Working days lost to workers hospitalized for CHD amounted to 62 832. The heavy burden of
CHD on the Iranian oil industry necessitates the introduction of an industry-wide prevention programme.

Charge imposée par les coronaropathies sur l’industrie pétrolière iranienne (1999-2000)
RESUME Afin d’estimer le coût direct des coronaropathies pour l’industrie pétrolière iranienne, nous avons
calculé le coût des services essentiels pour 1253 patients souffrant de coronaropathie admis à l’hôpital
central de la National Iranian Oil Corporation. Le coût direct des coronaropathies dans cet hôpital central
s’élevait à 10 940 millions de rials (USD 1 = 8000 rials), soit 8,7 millions de rials par patient. On estime que le
coût direct des coronaropathies pour l’industrie pétrolière iranienne s’élevait à 22 770 millions de rials. Il y a
eu 62 832 journées de travail de perdues pour les ouvriers hospitalisés pour coronaropathie. La lourde
charge imposée par les coronaropathies sur l’industrie pétrolière iranienne rend nécessaire l’introduction
d’un programme sectoriel de prévention des coronaropathies.
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Introduction
The restructuring of communities across
Asia has been accompanied by an alarming
increase in the incidence of coronary heart
disease (CHD) [1]. Modern technology, in-
creasing urbanization, rapid economic
growth and lifestyle changes have made a
significant contribution to the rising inci-
dence of CHD in these communities. Mor-
tality figures for Asian countries show a
rising tide of CHD similar to that experi-
enced by the industrialized West in the
1950s and 1960s [2].

The results of the World Health Organi-
zation Multinational Monitoring of Trends
and Determinants in Cardiovascular Dis-
ease (MONICA) Project have shown that
cardiovascular disease causes between
25%–45% of all deaths worldwide and is
the leading cause of death in a majority of
countries [3,4]. More than half of these
deaths occur in developing countries [5].

Although not traditionally considered
prevalent, CHD and cerebrovascular acci-
dents, or strokes, have now become the
leading causes of death in China [6,7]. In
Southeast Asia too, the prevalence of CHD
is on a steep upward curve. Cardiovascular
disorders, primarily CHD, have also be-
come a leading cause of death in India
[8,9]. It has been estimated that the number
of deaths due to CHD will have doubled
there between 1985 and 2015, at which
time CHD will displace infectious diseases
as the leading cause of death [10].

The heavy economic burden of cardio-
vascular disease strains the imagination. In
the United States of America, the cost of
CHD in the year 2000 has been estimated at
more than US$ 118 000 million [11]. In
1996–1997, the cost of patients with myo-
cardial infarctions in the Islamic Republic
of Iran was estimated at 170 000 million
rials (US$ 1 = 8000 Iranian rials) [12].

To estimate the economic cost of coro-
nary artery disease to the Iranian oil indus-
try in 1999, the Research and Education
Unit of the Healthcare Organization of the
National Iranian Oil Corporation (NIOC)
calculated total hospitalization costs of
CHD patients admitted to the NIOC Central
Hospital in Tehran in that year and then es-
timated the total burden imposed by CHD
on the Iranian oil industry.

Methods
For this cross-sectional study, we obtained
a list from the records office of the NIOC
Central Hospital, Tehran, of all patients ad-
mitted between 21 March 1999 and 20
March 2000 because of coronary artery
disease (International Classification of Dis-
eases, 9th revision, codes 410–414). We
estimated the overall cost using a pricelist
of essential goods and services based on
the tariffs set by the Healthcare Department
of the NIOC Healthcare Organization. The
final cost of hospitalized patients was cal-
culated according to the following linear
equation [13]:

Total cost = Σ (Unit price of each service ×
Number of units of service  delivered)

At the same time NIOC-dependent
healthcare centres throughout the country
were requested to provide the study team
with a statement of the cost of CHD pa-
tients in their care during the study interval.

Direct costs were defined as costs di-
rectly attributable to the production or de-
livery of a service, e.g. coronary
angioplasty. Indirect costs were the social
costs attributable to such items as loss of
productivity, absenteeism and loss of man-
ufacturing manpower.
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We only assessed the cost of patients
hospitalized with coronary events, i.e. angi-
na pectoris, myocardial infraction and sud-
den cardiac death. We excluded the cost of
outpatient services delivered during the
study interval. Likewise, indirect costs due
to structural wear and tear, use of diagnos-
tic equipment and water and electric utili-
ties that were not attributable to any
specific function or action were not calcu-
lated as part of this study.

Results
Total inpatient admissions for cardiovascu-
lar disease were 1670 individuals, of whom
1253 (75%) were CHD patients. Of the pa-
tients with CHD, 877 (70%) were men and
376 (30%) women. Average patient age
was 50.4 ± 8.3 years. Of all patients,
64.8% (812) were aged 40–55 years (Fig-
ure 1).

Of the 1253 patients, 89 (7.1%) died in
hospital as a result of their disease. Of the
13 297 admissions overall to the NIOC

Central Hospital, 201 (1.5%) died as a re-
sult of their disease. Therefore, 44.3% of
all deaths and 9.4% of all admissions to the
NIOC Central Hospital were due to CHD.

Figure 2 shows the overall cost of vari-
ous services received by cardiovascular
patients hospitalized in 1999–2000 at the
NIOC Central Hospital. ‘Bed–day’ is the
cost of having someone occupy a hospital
bed for 1 day. ‘Visit’ is the average cost per
patient per visit. The overall direct cost of
patients hospitalized there was 10 940 mil-
lion rials, equal to an expenditure of 8.70
million rials per patient. The overall number
of patients hospitalized for CHD in 1999–
2000 by NIOC healthcare centres was
2618. By taking the product of the latter
figure and the per capita cost of hospital-
ization given above, the estimated direct
cost of CHD patients to the oil industry
during the study period was 22 800 million
rials.

Cost of absenteeism
Patients spent 10 400 days in the hospital—
including in the coronary care unit (CCU),
cardiac intensive care unit (ICU) and cardi-
ac surgery wards—during the study peri-
od. The average length of hospital stay for
CHD was therefore 8.3 days. Of the 1253
patients, 660 were NIOC operational staff
who were hospitalized for coronary artery
by-pass grafting (CABG) because of an
acute coronary event. Each of these pa-
tients was given at least 30 consecutive
days sick leave after discharge from hospi-
tal. In contrast, patients admitted for CHD
but not undergoing CABG were given an
average of 14 consecutive days sick leave
after discharge. Thus, a total of 38 502
days’ absence from work  [10 400 +
(660 × 30) + (593 × 14)]  were registered
by CHD patients during the study period;
that is, on average, 30.7 days off work per
hospitalized CHD patient in 1999–2000.

Figure 1 Age distribution of coronary heart
disease patients admitted to the National
Iranian Oil Company Central Hospital in
1999–2000
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Given that 2618 people within the oil indus-
try were hospitalized for CHD during the
study interval, the total number of days ab-
sent from work because of CHD can be es-
timated at 80 373, i.e. nearly 220
person–years including holidays, compen-
sated leave and weekend days. The majori-
ty of these patients were blue-collar
workers in the oil industry who are paid per
hour according to the service they provide.
Only a minority of the patients, however,
are administrative employees who receive
these types of benefits. The average daily
wage of an oil industry worker is 60 000
rials. Therefore, the cumulative financial
loss caused by absenteeism due to CHD in
the oil industry adds up to more than 4800
million rials.

This figure does not include indirect
costs incurred by loss of productivity due
to premature death. The overall total cost
was calculated at 27.57 billion rials, which
is approximately 12% of the running bud-

get of the NIOC Healthcare Organization
for the year 1999–2000.

Discussion
In the Iranian oil industry, the economic
burden of CHD is significant, since both
the direct cost of diagnostic and therapeu-
tic interventions and indirect costs due to
loss of productivity, permanent disability or
premature death are staggering. The oil in-
dustry situation may be representative of
the situation in the country as a whole [14].
According to figures released by the Irani-
an Ministry of Health and Medical Educa-
tion, CHD is the leading cause of death in
the country [15].

In the USA, in spite of extensive popula-
tion-scale prevention programmes during
the past 30 years, CHD is still the leading
cause of death [11]. Likewise, the leading

Figure 2 Comparison of costs of medical services to coronary heart disease patients admitted
to the National Iranian Oil Company Central Hospital in 1999–2000 (US$ 1 = 8000 Iranian rials)
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cause of early and permanent disability in
the USA is CHD [11].

A recent study estimated direct and indi-
rect costs of CHD in Germany to be DM
39 000 million and DM 73 000 million re-
spectively, or a total burden of DM 112 bil-
lion [16]. In 1993 the direct cost of CHD in
New Zealand was estimated at NZ$ 200
million [17]. In Switzerland during the
same year, US$ 21 million was spent on
every 100 000 patients with heart disease
[18]. The financial burden imposed by the
loss of productivity due to CHD death in
the state of California in 1991 was estimat-
ed at US$ 5300 million [19]; the 5–10 year
cumulative direct costs in 1995 dollars for
all patients with CHD were estimated to be
US$ 71.5 billion and US$ 126.6 billion re-
spectively [20]. In the USA as a whole, the
calculated overall cost of cardiovascular
disease in the year 2000 was US$ 326.6 bil-
lion (US$ 185.8 billion direct and US$
140.8 billion indirect) [11].

The economic cost of coronary heart
disease is so heavy that even a small reduc-
tion in incidence of CHD will produce re-
markable savings. In Finland over the past
20 years widespread preventive measures
have reduced cardiovascular mortality by
50%, accompanied by a 40% reduction in
per capita cost of treating CHD in the 35–
64 year-old age group [21]. This emphasiz-
es the large-scale cost-effectiveness of
preventive measures and policies and risk
factor modifications [22].

In the wake of studies instituted by the
USA National Institutes of Health, preven-
tive programmes have become a fixture of
health policy planning over the last 30
years. The USA government will provide
the Centers for Disease Control and Pre-
vention with US$ 25 million to further
strengthen its cardiovascular prevention
programmes in 18 states where CHD prev-
alence is highest.

The oil industry is the Islamic Republic
of Iran’s main source of income. Preven-
tion of economic damage from CHD is of
paramount importance in order to preserve
a productive workforce. Tragically, 65%
of those with acute CHD admitted to the
NIOC Central Hospital in 1999–2000 were
aged between 40 and 55 years, which are
usually the most fruitful years of a person’s
life and career.

The diagnostic and therapeutic costs of
CHD patients in our study were estimated
with the heavily subsidized care and equip-
ment offered by the NIOC Central Hospital,
e.g. angioplasty balloons, stents and cathe-
ters. If we were to include in our calcula-
tions the costs of subsidies, outpatient
services and indirect costs from structural
and instrumental wear and tear and loss of
manufacturing output and productivity due
to premature coronary death and disability,
we would have a figure far higher than
26 770 million rials for 1999–2000.

There is little choice for the oil industry
but to institute a CHD prevention plan in
order to preserve a healthy workforce and
to maintain output and productivity. This is
a tall order, which requires collaboration
between senior management within the in-
dustry and healthcare medical and para-
medical staff.
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WHO CVD-risk management package for low- and medium-
resource settings

The WHO CVD-Risk Management package contains a variety of com-
ponents to guide healthcare providers and health systems, even
those with very minimal resources, to more effective CVD risk man-
agement through easy-to-follow risk-assessment and risk-manage-
ment algorithms; lifestyle counselling protocols; drug treatment
protocols; referral pathways; and follow-up schedules. The package
has been designed primarily for the management of cardiovascular
risk in individuals detected to have hypertension through opportun-
istic screening. However, it could be adapted for use with diabetes
or smoking as entry points. The package is meant to be imple-
mented in a range of health-care facilities in low- and medium-
resource settings, in both industrialized and developing countries.
The document can be obtained from Marketing and Dissemination,
World Health Organization,20 Avenue Appia, 1211 Geneva 27, Swit-
zerland (tel: +41 22 791 2476; fax: +41 22 791 4857; email:
bookorders@who.int). It is also available free on line at: http://
whqlibdoc.who.int/publications/2002/9241545852.pdf
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