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Age-standardized mortality rates by cause in Basra,
Iraq: 1978 and 2007
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ABSTRACT Mortality data are essential to identify the public health importance of different diseases and
allocate resources appropriately. This descriptive study was carried out to assess the pattern of mortality in Basra
governorate in southern Iraq using the death records from the civil registry system for 2 years (1978 and 2007).
The overall age-standardized mortality rate was lower in 2007 than 1978 (7.95 versus 8.70 per 1000), so too
were the age-specific mortality rates, with the exception of that for young adults, which was 22% higher. The
leading cause of death in both years was cardiovascular diseases, while cancer was the third leading cause in
1978 and the second in 2007. Mortality rates were 45.5% lower for infectious diseases in 2007 compared with
1978, 39.5% lower for respiratory diseases, 50.0% lower for digestive system diseases, 66.7% higher for congenital
malformations and 4-fold higher for endocrine and nutritional diseases.

Taux de mortalité par cause normalisé selon I'age a Bassora (Iraq) : 1978 et 2007

RESUME Les données sur la mortalité sont essentielles pour identifier I'importance des différentes maladies en
santé publique et allouer des ressources de maniere appropriée. La présente étude descriptive a été menée
pour étudier les caractéristiques de la mortalité dans le gouvernorat de Bassora (sud de I'lrag), en utilisant les
actes de déces des registres d'état civil sur deux années (1978 et 2007). Le taux de mortalité global normalisé
selon I'age était inférieur en 2007 a celui de 1978 (7,95 par rapport a 8,70 pour 1000). Il en est de méme pour
les taux de mortalité spécifiques normalisés selon I'age, a I'exception du taux pour les jeunes adultes, qui avait
augmenté de 22 %. Les maladies cardio-vasculaires étaient la principale cause de déces pour les deux années et
le cancer, la troisieme principale cause en 1978, était devenu la deuxieme cause en 2007. Par rapport a 1978, Les
taux de mortalité en 2007 étaient inférieurs de 45,5 % pour les maladies infectieuses, de 39,5 % pour les maladies
respiratoires, de 50,0 % pour les maladies du systeme digestif, mais supérieurs de 66,7 % pour les malformations
congénitales et quatre fois plus élevés pour les maladies endocriniennes et nutritionnelles.
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Introduction

Mortality data are essential for health
planners to identify the public health
importance of different diseases, al-
locate resources for their control and
evaluate the impact of ongoing health
interventions [ 1]. No single set of meas-
ures can completely characterize the
health of alarge and diverse population.
However, it has been suggested that
mortality data along with life expec-
tancy are the best indicators of overall
population health because they rep-
resent the cumulative effects of social
and physical environmental factors,
behavioural and genetic risk factors,
and the level and quality of health care
[2]. Furthermore it is well known that
infant mortality is the most useful meas-
ure of health status because it indicates
both the current health status of the
population and predicts the health of
the next generation [2]. It reflects the
overall status of maternal health as well
as the quality and accessibility of pri-
mary health care available to pregnant
women and infants [2].

The present study was carried out to
compare the rates and major causes of
mortality in Basra governorate, Iraq, for
both sexes and for different age groups,
in 1978 and 2007.

This study was an observational, de-

scriptive study carried out in Basra
governorate, Iraq. All deaths registered
in Basra governorate during the years
1978 and 2007 were included.

Source of data

The source of data was the records
of deaths in the 15 registry offices of
Basra governorate. The offices were
visited and used for data collection over
a period of 7 months from 6 May to
14 December 2008. For each death in
the years 1978 and 2007, the following
variables were extracted: age at time of

death, sex and cause of death. Causes
of death were classified according to
the International statistical classification of
diseases and related health problems, 10th
revision (ICD-10) [3]. Codes were
added to the underlying cause of death
for both years by the researchers. The
underlying cause of death was defined as
“the disease or injury which initiated the
train of morbid events leading directly
to death, or the circumstances of the
accident or violence which produced
the fatal injury” in accordance with the
ICD-10 guidelines [4].

Coding

Causes of deaths were classified into
the main categories of the ICD-10:
infectious diseases (codes AO0-B99),
neoplasms (codes C00-D438), diseases
of the blood (codes D5S0-D89), endo-
crine and nutritional diseases (codes
E00-E90), mental and behavioural
disorders (codes F00-F99), diseases of
the nervous system (codes G00-G99),
diseases of the eye (codes HO0-HS9),
diseases of the ear (codes H60-H95),
diseases ofthe circulatory system (codes
100-199), diseases of the respiratory
system (codes J00-J99), diseases of the
digestive system (codes K00-K93),
diseases of the skin (codes L00-L99),
diseases of the musculoskeletal system
and connective tissue (codes M00-
M99), diseases of the genitourinary
system (codes NOO-N99), maternal
conditions (codes O00—099), certain
conditions originating in the perinatal
period (codes PO0O-P96), congenital
malformations (codes Q00-Q99),
symptoms and signs not elsewhere clas-
sified (codes ROO—R99) and external
causes of mortality (codes S00-S99)
[3]. The main categories, not the de-
tailed codes for the specific diseases,
were chosen because the use of too
much detail hinders obtaining a pano-
ramic view of the health situation and
the most relevant problems [5]. Causes
of death were assigned by medically
qualified staff in both years to assure the
quality of diagnosis of cause of death.
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The percentage of ill-defined causes
(symptoms and signs not elsewhere
classified) was between 10% to 20%
for different districts, for both years. Ac-
cording to World Health Organization
(WHO) criteria, the level of data quality

was medium [4].

Analysis

Data were input to the computer
and analysed using SPSS, version 11.
Calculation of different mortality rates
(age-specific and cause-specific rates)
for the years 1978 and 2007 were based
on number of deaths in each category
in specific year/midyear population
related to that category in that year x
1000 [6]. Proportionate mortality was
based on the number of deaths from
a specific cause in a specific year/total
deaths in that year x100 [6]. While
the age-standardized mortality rate is
a weighted average of the age-specific
mortality rates per 100 000 persons, the
weights are the proportions of persons
in the corresponding age groups of the
WHO standard population [7]. This
rate was used to eliminate the effect of
changes in the age structure of Basra
population in the 2 studied years and
to allow comparison with neighbouring
populations [6]. Information related to
the population of Basra was based on
estimates for the years 1978 and 2007,
mainly derived from the Iragi Ministry
of Health and the Statistical Ofhice in
Basra. However, the age structure for
each sex separately was not available for
the year 1978, so we could not calculate
the age-standardized rates for each sex
for 1978.

The age-standardized mortality rates
for the 2 studied years (1978 and
2007) are shown in Table 1. In 2007
the overall mortality rate in Basra
was 8.6% lower than in 1978. In both
years, the age-specific mortality rates

rose with age, with the highest rates
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Table 1 Total number of deaths and age-standardized mortality rate (ASMR) in Basra, 1978 and 2007

Population ASMR per1000°
No.
1978 1040 902 6192 8.70
2007 2426 607 10 524 795

“Direct method of standardization using World Health Organization population as the standard [7].

among the elderly (65 years or older).
Death rates in 2007 in every age group
were lower than the corresponding
rates in 1978, with the exception of
the rate for young adults (15-44
years) which was about 22% higher
in 1978 (167/100000) than in 2007
(203/100000) (Table 2),

According to the proportionate
mortality, causes of death for the years
1978 and 2007 were similar, with high
rates of death due to circulatory sys-
tem diseases, external causes, perinatal
conditions, infectious diseases and neo-
plasms. The most important differences
between the 2 study years, however,
were the contributions of neoplasms
and infectious diseases to the total

deaths (Figure 1).

According to the age-adjusted mor-
tality rates of 9 major causes of death
for the years 1978 and 2007 the leading
cause of death among the Basra popu-
lation in both years was cardiovascu-
lar diseases. The age-adjusted death
rate for these diseases in 2007 was 6%
higher than the rate in 1978 (Table
3). In 1978, cardiovascular diseases
were the leading cause of death for
people aged 45-64 years, as they were
for the older age group (> 65 years)

and they were the second leading cause
in young adults (1544 years). In 2007
the circulatory system diseases death
rate for the elderly population (3834
per 100 000 population) was 25.5%
higher than the death rate for those in
the same age group in 1978 (Figures
2,3and 4).

External causes were the second
leading cause of death in 1978 and the
third cause of death in 2007. The death
rate in 2007 for this cause was nearly 5%
lower than the rate in 1978. However,
external causes of death accounted for
11.5% of the total deaths in 2007 com-
pared with 10% in 1978 (Figure 1). Fur-
thermore, the death rate due to external
causes was the leading cause of death for
young adults aged 15-44 years in both
years and the rate was 13.4% higher in
2007 than 1978 (Figure 2).

Cancer was the third leading cause
of death in 1978 and the second in
2007. The age-adjusted death rate for
cancer was 20.3% higher in 2007 than
in 1978 (Table 3).In 2007, cancer was
the second leading cause of death in all
age groups over 1S years ofage (Figures
2, 3 and 4). Other striking differences
were a 45.5% lower rate of deaths due
to infectious diseases in 2007 versus

1978, 39.5% lower for respiratory dis-
eases, 50% lower for digestive system
diseases, 66.7% higher for congenital
malformations and nearly 4-fold higher
for endocrine and nutritional diseases

(Table 3).

Discussion

Mortality data are required to study

trends in causes of mortality and the so-
cioeconomic, demographic and lifestyle
risk factors associated with them [1].
Mortality data can be obtained either
from civil registration records or from
surveys, but according to WHO the
civil registration systems are the most
reliable source of statistics on births,

deaths and causes of death [8].

Unfortunately, practical errors in
death certification are common, even
in countries with a high level of data
quality, and range from incomplete
certificates to inaccurate causes and
manners of death [9]. Globally, two-
thirds of annual deaths are not reg-
istered, and every year, almost 40%
of global births go unregistered [8].
However, Iraq has the necessary law
(since 1971) and infrastructure (in

Table 2 Age-specific mortality rates, Basra, 1978 and 2007

Lo 1 32 denall Aol

1978

Population Deaths Mortality rate Population Mortality rate

No. No. per100 000 No. per100 000
1-5 161340 365 226 315 459 379 120
6-14 291453 233 80 679 450 354 52
15-44 393 461 658 167 1035 231 2101 203
45-54 67 659 422 624 146 538 742 506
55-64 46 840 724 1546 86170 1088 1263
65+ 38513 2315 6 011 66 695 3904 5854
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Figure 1 Proporionate causes of death in Basra, 1978 and 2007 (CVD = circulatory diseases, S/S = symptoms and signs not
elsewhere classified, ID = infectious diseases, CA = neoplasms, EC= external causes, PN = perinatal conditions, RS = respiratory

diseases, GUS = genitourinary diseases)

Basra 1S registry offices distributed
throughout the province) to make it
obligatory to register births and deaths.
Therefore, the health authorities in Iraq
have a strict control system for death
registrations so that every single veri-
fied death certificate can be followed.
Theoretically then the completeness
and coverage of death registrations in
Basra are approximately 100%. While
some deaths, especially of neonates,
may go unregistered, this is likely to be
very marginal.

Age, sex and place of death are
mostly accurate, if present, but the
main problem of death certificate

information is the cause of death. Ac-
curacy in diagnosing causes of death
still varies from one country to an-
other [10]. In a study carried out in
an academic institution in the United
States in 2002—03, 34% of the death
certificates had the wrong diagnosis for
cause of death [9]. Furthermore, the
selection of a single underlying cause of
death is frequently problematic, espe-
cially in elderly people, who often have
had several chronic diseases that con-
currently lead to death. Studies have
shown that even in countries where
causes are assigned by medically quali-
fied staff, there is often substantial use

Table 3 Age-standardized mortality rate (ASMR) for the 9 major causes of death in

Basra, 1978 and 2007

Cause of death

External causes

Infectious diseases

Respiratory system diseases
Digestive system diseases
Circulatory system diseases
Neoplasms

Genitourinary system diseases
Endocrine & nutritional diseases

Congenital malformations

ASMR per100 000
1978 2007
64 61
44 24
38 23
24 12

369 391
59 71

34 37
34
3 5

of ill-defined codes for cause of death
[10]. However, despite all the prob-
lems with the civil registration systems,
they are still the most reliable source
of statistics on deaths and causes of
death [8].

In Basra the overall mortality rate
and the age-specific mortality rates
were lower in 2007 compared with
1978, with the exception of that for
young adults, which was 22% higher.
This higher rate of young adult deaths
may be mainly attributed to the cur-
rent violent events taking place in
Iraq since 2003, in which the victims
were mainly young adults, particularly
males.

In 2007 cardiovascular disease
was the leading cause of death among
the Basra population. It was the lead-
ing cause of death among persons 45
years of age and older and the third
leading cause among young adults
(15-44 years of age), after external
causes and cancer. Furthermore, mor-
tality rates due to cancer were also
higher both in relative and absolute
terms. In 2007, cancer was the second
leading cause of death for persons 15
years of age and over. In contrast, mor-
tality due infectious diseases was lower
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Figure 2 Death rates for selected causes of death among people aged 15-44 years in Basra, 1978 and 2007 (EC= external
causes, CVD = circulatory diseases, CA = neoplasms)

overallin 2007. Economic development
is commonly associated with a transi-
tion from infectious to noncommunica-
ble diseases. The present study showed
some evidence of a health transition
with high chronic diseases and low in-
fectious diseases mortality rates in 2007

than 1978. This was more evident when

500+

Deaths/100 000

493

the rates are age-standardized, showing
that the first 2 leading causes of death
were cardiovascular diseases and cancer.
The results of the study also indicate
both relative and absolute higher rates of
deaths due to endocrine and nutritional
diseases and congenital malformations
in 2007 versus 1978. The higher rate of

1978

Year

congenital malformation deaths could
reflect a real increase in both incidence
and death due to these conditions and/
or better diagnosis and registration.
Comparison of the results of the
present study with those for the neigh-
bouring countries (especially Kuwait
and Syrian Arab Republic), suggests

Causes

Figure 3 Death rates for selected causes of death among people aged 45-64 years in Basra, 1978 and 2007 (CVD = circulatory
diseases, CA = neoplasms, EC = external causes, GUS = genitourinary diseases, E&N = endocrine and nutritional diseases)
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Figure 4 Death rates for selected causes of death among people aged > 65 years in Basra, 1978 and 2007 (CVD = circulatory
diseases, CA = neoplasms, GUS = genitourinary diseases)

that these countries have the same pat-
tern of deaths, particularly the age-spe-
cific deaths in which the concentration
of deaths is in old and middle-aged
people [11]. The major causes of death
in Basra for both the general popula-
tion and for different age groups were
also similar in surrounding countries
[12]. In addition, a study had drawn

attention to the significant contribution
of congenital malformations to perina-
tal deaths in the Eastern Mediterranean
Region [13]. On the other hand, the
pattern of mortality in Basra is similar
to that for the developed countries with
respect to the major causes of death
being circulatory system diseases and
neoplasms [11].

In conclusion, chronic diseases
(cardiovascular diseases and cancer)
were the leading causes of death in
Basra in 2007. These diseases may
require a different approach to pre-
vention, detection, and treatment
compared with the infectious and
acute illnesses more common in the
past.
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