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Life expectancy and cause of death in
the Kuwaiti population 1987-2000
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ABSTRACT Census and health data were analysed to determine changes in life expectancy at birth during
19872000 in the Kuwaili population and to correlate these with cause-specific annual mortality rates. Life
expectancy at birth rose from 73.3 to 75.5 years with a gap between females and males, which increased
from 2.2 1o 4.5 years. For all causes of death except hypertension and ill-defined conditiong, males hag
higher mortality than lemales. The lvading Gauses of dueathin miabkes were ischaemic hearl disedses, traffic
accidents and cancer, while in females they were cancer, ischaemic heart diseases and hypertension. The
problems of an agsing population will need to be considered in planning the health policies of Kuwait.

Espérance de vie et causes de décés dans la population koweitienne, 1987-2000

RESUME On a analysé les données de recensement et données sanitaires pour déterminer les change-
ments survenus dans 'espérance de vie 4 la naissance entre 1987 at 2000 dans la population koweitienne
et les corréler avec las taux annuels spécifiques de mortalité par cause. Lespérance de vie a la naissance
eat passde de 71,0 4 75,5 ans, I'écart entre les femmes et Iés homnmes etant passé de 2,2 44,5 ars. La
monrtalité était plus élevée chez les hommes que chez les fermes pour toutes les causes de déces sauf
pour I'hyperiension. Les cardicpathies ischémiques, les accidents de la circulation et le cancer &taient les
principales causes de décés chez les hommes, tandis que chez les femmes, ¢'étaient le cancer, les cardio-
paihies ischémiques et 'hypertension. Les problémes d'une population vigillissante devront &tre pris en
compte dans la planification des politiques de santé au Koweit,
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Introduction

The cpidemiological transition i the most
important historical change aftecting the
level and pattern of human mortality. The
transition refers to the decline of acute in-
fectious discasc and the rise of chronic de-
generative disease over time [/]. Conse-
quently, life expectancy has been increas-
ing around the world. It is one of the key
indicators of population health and eco-
nomic development. Farly and rapid gains
in life expectancy in the early 20th century
were due 10 improvement in living stan-
darids and organized efforts to controt the
spread of infectious disease [2]. The rise of
life expectancy during the second half of
the 20th century was slower because it de-
pended on the reduction of death rates at
older ages [3]. The most significant com-
ponent of the mortality decline at older ages
is the reduction of the rates of death from
cardiovascular discases, including heart
discasc and stroke, and from cancer |4].

The causes of change in life expectancy
are many and varied. Epidemiological and
public health factors such as lifestyles and
behaviours, along with the pattern of dis-
cases, play major roles. The historical sta-
bility of biological and other factors
affccting mortality decline suggests that the
most reliable mcthod of predicting the fu-
turc is merely to extrapolale past trends.
Such methods suggest that life expectancy
at birth in industrialized countries will be
about ¥5-¥7 ycars at the muddle of the Z1st
century [5,6].

In the Eastern Mediterrancan Region,
published studies aboul trends of life ex-
pectancy at birth are scarce [7-12]. In &
study carried in North Africa, it was found
that life expectancy at birth was 50-52
years in 1970 and rose to 64-70 years in
1993, a change that was atributed 10 1he
decrease of infant and female mortality [7].
In the Arabian peninsula, due to the in-

creased socioeconomic levels and gradual
improvement 1n health status, life expectan-
¢y at birth has increased markedly [0, /1].
The health of Kuwaitis has improved con-
siderably in the past 20 years, owing to
economic and social trans(ormations that
have ameliorated the problems of feeding,
sanitation, hygicne, housing and social con-
ditions in general, as well as health services
[12]. It was postulated, in a study in 1984,
that the potential gain in life expeclancy of
the Kuwaiti population was due to elimina-
tton of infectious discascs, Since this date,
no study to determine trends in lifc expect-
ancy has been conducted.

In this study, we aimed to define trends
in life expeclancy at birth in the Kuwaitt
population during 1987 2000 and correlate
the trends with changing patterns of causes
of death during the same period.

Methods

Study design

This study was conducted in the Depart-
ment of Health and Vital Statistics. Ministry
of Heatth, Kuwail. Data un all deatlis in Ku-
wait between 1987 and 2000 inclusively
were collected retrospectively from copies

of original Kuwaiti death notification forms
and the computicr databasc in the depart-
ment. Data were analysed by sex and cause
of death to examine trends in life expectan-
cy at birth and cause-specific patterns of
mortality among the Kuwaiti population
over this period.

Data coding

Dieath notification forms in Kuwait are sent
by health care facilities to 4 registration of-
fices distnibuted regionally to cover all gov-
ernorates in the country, Copies of the
original death notification forms are then
sent to the Department of Health and Vital
Statistics for processing. First, the forms
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are revised and corrected through feedback
channels with the registration offices and
health care facilitics, then the cause of
death is coded, followed by data entry, tab-
ulation and repotting. Up 1o 1994, causcs
of death were coded according to the fnier-
national classification of diseases, 9th re-
vision (ICD-9) [13], after which the coding
changed to /CD-10) {14]. For the purpose
of this study, to avoid incompatibility of the
data, we recoded the underlying causes of
death from 1995 to 2000 according to
JCD-9. There were no valid dala for the
vear 1990 because it was the year of the
fraqi invasion of Kuwait.

Causcs of death were aggregated into 10
broad classes: ischaemic hean diseases; hy-
pertension; diseascs of the pulmonary cir-
culation and other forms of heart discases;
lower respiratory discases; cancer; conge-
nital anomalies; perinatal conditions; endo-
crine and metabolic diseases; traffic
accidents; and ill-defined conditions (symp-
toms, signs and abnormal clinical and labo-
ratory findings not elsewhcre classified).

Statistical analysis

Mortality rates were computed for all caus-
cs of death combined and for the (0 leading
cause groups, ranked according to the
mean number ot dcaths during the stdy
period. For the sclected causes of death,
we calculated the mortality rates over the
13 years, for each sex and [or both sexcs
combined, per 100 000 Kuwaiti population.
Mid-year population estimates were ob-
taincd from the Ministry of Planning, Cen-
tral Statistical Office.

Life tables wuic used 1o determine the
lifc expectancy at birth, i.c. how long the
people live on average in a population [{3].
It was calculated for cach year using stan-
dard lifc tablc techniques. Annual abridged
life tables are constructed using age-
specific death rates derived from vital reg-
istration and census population data. Popu-

lation data were aggregated imo 5-year age
intervals except for the first and last inter-
vals. The first interval contained infants
less than 1 year and the last those aged 85
years and over. As a result, the life table
closed with the catcgory 85 years and over.
Calcutation of the abridged life table was
derived from the probability of death (q,),
which depends on the number of deaths
(D) and the mid-year population (P) for
each age interval (x) observed during the
calendar year of interest | /6].

The number of deaths in cach age cate-
gory was adjusted proportionally to ac-
count for those whose age was not stated.
An assumption was made that deaths with
unreported age were distributed among the
various age groups in the same proportions
as those for which age was reported.

The numbers of deaths in this study
represent complete counts of this event. As
such, they were not subject to sampling ¢r-
ror, although they were subject 10 non-
sampling crror in the registration process.
However, in the comparison of rates over
time and among diffcrent groups, the re-
sults were subject 10 random variation aud
were compared according to certain statis-
tical assumptions. The difference between
2 rates was rcgarded as statistically signifi-
cant at the 5% level il il caceeded

2A(R? AN+ {RY /N

where R is the ratc corresponding to N
number of events. Detailed information on
random variation may be found in the tcch-
nical appendix of Vital statistics on the
Uhnited Stutes [17]

Correlation cocfficients between lifc ex-
pectancy at birth and cause specific mor-
tality rates during the study period were
determined using Pearson’s correlation co-
efficient (#). Manipulation and analysis of
data were performed using Excel and
SPSS. version 9 compater packages.
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Results

During the period 1987-2000, lie Lutal
number of deaths per year in the Kuwaiti
population rose from 1050 to-1448 among
males and from 725 to 972 among femalcs.
However, life expectancy at birth in¢reased
from 73.34 years to 75.49 years for the to-
tal Kuwaiti population (Table 1). The in-
crease in life expectancy was higher among
Kuwaiti females (3.33 years) than males
(1.05 years). The difference in tife expect-
ancy between males and females during
cach year was in lavour of femaies and
from 1987 to 200D the difference in life ex-
pectancy between females and males in-
creased from 2.19 years to 4.47 years
{Table 1).

During the study period, lite expectancy
in both sexes rcached its lowest value in
1992, After 1992, however, a steady up-

Table 1 Lile expectancy at birth among males
and females in the Kuwaili population 1987-
2000

Year Life expectancy at birth (years)
Male Female Female-male Overail
difference
1887 7222 7444 2.19 73.34
1988 7214 7380 1.66 73.00
1988 7232 73.10 078 73.27
1991 71.38 7514 3.76 7310
1902 70.47 7247 2.00 71.68
1993 7394 7525 1.31 74.67
1984 7410 759 1.81 74599
1995 7269 7742 473 74.91
1996 7370 7775 405 75563
1997 7325 7714 3.89 75.21
1988 7251 77.05 458 74.79
1999 73.32 7779 4.47 7540
2000 7327 7774 447 75.49

SNo data available for the year 1990

ward trend in life cxpectancy at birth was
recorded which was more marked in fe-
males (Figure 1), Life expectancy for
males was 72.22 in 1987, decreased to
70.47 ycars in 1992 then increased to reach
73.27 in 2000. The corresponding figures
in females were 74.41, 72.47 and 77.74
years (Table 1).

Table 2 shows the mean annnal rate of

‘ mortality for the study period, ranked by

the cause of death in the 10 groups of con-
ditions. The mean annua! mortality rates
varied considerably for maies and females.
For all causes of death, males showed
tugher mortality rates than females except
for hypertension and ill-defined conditions.
The excess in mortality rates among males
over females was statistically significant
for ischacmic heart discases (58.17 per
100 000 males versus 31.20 per 100 000
females; P < 0.05). traffic accidents (39.01
per 100 000 males versus 8.18 per 100 000
females; £ < 0.05), pulmonary circulation
and other heart diseases (22.60 per
100 000 males versus 15.89 per 100 000
females; P < 0.05). Although females
stiowed a higher mortality rate from hyper-
tension and ill-defined conditions than
males, these differences were not statisti-
cally significant,

During thic study period, the leading
causes of mortality among males were is-
chacmic heart diseases (58.17 per 100 000
males), traffic accidents (39.01 per
100 000 males) and cancer (37.75 per
100 000 males). Meanwhile, the leading
causes of mortality among females were
cancer (31.23 per 100 000 femalcs), is-
chaemic heart diseases (31,20 per 100 000
females) and hypertension (30.52 per
100 000 females).

Table 3 shows the corrclations between
hfe expectancy at birth and cause specific
mortality rates from the leading causes of
death. Ovcrall, there were significant nega-
tive correlations between life expectancy at
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Figure 1 Trends of life expectancy at birth among males and females in the Kuwaiti population

1987-2000

birth and the mortality rates from ischaem-
ic heart discascs, lower respiratory discas-
es and ill-defined conditions. Among males,
only traffic accidents and lower respiratory
diseases were negatively correlated with
life expectancy. On the other hand, life ex-
pectancy among females was indirectly
correlated with mortality ratcs from lower
respiratory discases, perinatal conditions
and ill-defined conditions. However, mor-
tality from pulmonary circulation and other
heart diseases, which was ranked as the
7th leading cause of death in females, was
positively correlated with female life ex-
pectancy. Figures 2 and 3 show the trends
of these leading causes of death from 1987
to 2000,

Mortality from these causes changed
during the study years. In males, the mor-
tality rate from traffic accidents was 40.93/
100 000 in 1987 and 41.13/100 000 in
2000, while the mortality rate from lower
respiratory diseases decreased from 29.84/
100 000 in 1987 to 16.55/100 000 in 2000.
In females, the mortality rate from pulmeo-
nary circulation and other heart diseases
was 9.01/100 000 in 1987, increasing to
22.57/100 000 in 2000. Mortality irom
lower respiratory diseases and from perina-
tal conditions during the study years fell
from 20.76/100 000 and 29.77/100 000 to
14.50/100 000 and 2.2/ 100U UUU respec-
tively (Tabic 4).
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Table 2 Mean annual rates of mortality ranked by cause of death
among males and females in the Kuwaiti population 1987-2000
Cause of death Mean annual mortality rate {per 100 000)

Overall WMale Female Female—male

difference

Ischaemic heart diseases 4470 58.17 31.20 -26.97"

Cancer 3449 3775 3123 —£.52

Hypertension 29.08 27.66 30.52 2.86

Traffic ancidents 2381 20.01 818 -30.82%

Pulmonary circulation and

other heart diseases 19.24 22.60 15.89 572"

Lower respiratory diseases  18.88 20.87 16.88 -3.99

congenital anomalies 18.55 2044 16.66 -3.78

Perinatal conditions 18.87 21.11 16.63 -4.48

Endocrine diseases 168.27 17.28 15.28 -1.99

ll-defined conditions® 16.3% 16.27 16.54 0.27

Other causes 7241 89.14 5563 -33.82"

All causes 31250 37030 25464  -115.66"

sncludes symploms, signs and abnormal clinical and laboratory findings not

aisgwhere classiied.

P < G085

Discussion gressive amelioration of heaith problems

One aim of this study was to examine the
changes in life expectancy over time for
both sexes of the Kuwaiti population. Our
results indicate that bife expectancy at hirth
has increased from 73.34 years in 1987 to
75.49 years in 2000. This gain of life ex-
pectancy (2.14 years) was mainly duc to a

decrease in crude death rates over the vears
of the study from 3.44/1000 to 2.91/1000
[18].

In spite of the 36.3% increase in the
actual number of deaths from 1775 in the
1987 to 2420 in 2000, there was a progres-
sive decrease in mortality ratgs per 100 000
Kuwaitis of both sexes during this period.
This decrease can be mainly attributed to
the considerable improvement of health
status in the past 20 years, Economic and
social transformations have led to the pro-

and improvements in health services. The
reduction in rates of transmitted diseases
and in infant, perinatal and maternal mortal-

ity rates have also contributed [/2, 78]

According 1o the World Health Organi-
zation report of life expectancy for 191
countries in 20040, Japan had the highest life
expectancy for both males (77.5 years) and
females (84.7 years), Sicrra Leone had the
lowest male life expectancy (37.0 years)
while Malawi had the lowest female life ex-
pectancy (37.8 yecars) [/¥]. Kuwait was
ranked as the 19th for male and 45th for
female hife expectancy. Differences in life
expectancy between countries can be at-
tributed to many epidemiological and public
health factors [20,27], including the rela-
tionship between low life ¢xpectancy and
poor income [22,23].
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Figure 2 Trends of cause-speclific mortality rates among males in tha Kuwaiti population 1987--

2000

Regarding sex diffcrencces, our results
revealed that changes in life cxpectancy at
birth were in favour of females. While the
improvement of life expectancy was 3.33
years in females, it was only 1.05 years in
males during the study years. The differ-
ence in life expectancy between males and
females has doubled over the 13-year peri-
od {from 2.19 to 4.47 years). This gender
gap in life expectancy can be attributed to
inereasing male mortality from ischaemic
heart disease and lung cancer, presumably
due the early and widespread adoption of
cigarette smoking by men [24]. It has also
been postulated that although women live
longer than men in all areas the difference
1s most marked in poorer arcas [25].

An additional goal of the study was to
study the relattonship between patterns of
cause of death and life expectancy in Ku-

wait. Causc-specific annual mortality var-
ied from males to females. Our study re-
vealed that for all causes except
hypertension and ill-defined conditions,
males had higher mortality than females,
The leading causes of death in males were
ischaemic heart diseases, traffic accidents
and cancer. Meanwhile cancer, ischaemic
heart diseases and hypertension were more
common in females. This pattern of mor-
tality mirrors the reported process of health
transition in the developing world. The age-
ing of the population, reductions in fertility,
improved preventive and therapeutic con-
trol of infectious diseases, and more afflu-
ent lifestyle may all contribute to a decrease
in communicable diceases and to an in-
crease tn degenerative and ‘man-made’ dis-
eases and njuries [1,26,27].
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Table 3 Correlations between life expectancy at birth and cause-spacific
mortality rates due to leading causes of death, among males and females in the

Kuwalll papulation 1987-2000

Cause of death Overall Male Femate
r  Pvalue r Fvalue r  Pvalue
Ischaamic heart diseases 061 0.03 047 0.1 050 008
Cancer 040 0.18 027 0.38 030 032
Hypertension 027 037 008 0.80 001 098
Traffic accidents 049 0.08 082  0.02 013 0.68
Pulmaonary circutation and
other hear diseases 0.57 0.04 019 053 073 0.005
Lower respiratory diseases  -089 < 0.001 =075 0003 -072 0.005
Congenital anomalies 017 014 0.65 014 0.65
Perintal conditions -0.52 025 041 064 0.02
Endocrine diseases 027 0.38 006 0.84 029 034
lil-defined conditions® 078 0002 051 0.08 -0.71 0.006
Other causes 084 0.02 048 009 -0.84 <0.001
All causes 077  0.002 =077 0002 077 Q002

r = Pearson’s corrslation coefficient.

*fnciudes symploms, signs and abnormal clinical and laboratory findings not elsewhere

classified.

Our data showed that male life expect-
ancy was negatively correlated with death
rates due to traffic accidents and lower res-
piratory diseases. The increase in life ex-
pectancy in males during the study years
was associated with a decrease in mortality
due to lower respiralory disease from
29.84/100 000 in 1987 to 16.55/100 000 in
2000. However, the mortality rate from
traffic accidents did not change during the
study years. This means that by lowering
the death rate from accidents, life expect-
ancy for men could be improved.

Female life expectancy was negatively
correlated with mortality rates for perinatal
conditions, lower respiratory diseases and
itl-defined conditions and positively corre-
lated with the death rate from pulmonary
circulation and other heart diseases. All

these causes of death showed decreased
rates in females over the study period, ex-
cept mortality from pulmonary circulation
and other heart diseases, which showed an
upward trend over time. Increasing death
rate from pulmonary circulation and other
heart diseases was compensated by falling
death rates from lower respiratory diseases
and perinatal conditions.

Overall, for both sexes combhined, death
rates due to ischaemic heart diseases and
lower respiratory diseases were negatively
correlated with life expectancy. The decline
in mortality from these 2 causes was sig-
nificantly associated with increasing life
expectancy. This fits with the fact that
73% of the decline in total death rates over
this fime period was due to a reduction in
cardiovascular discasc mortality. The causc
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of decline in cardiovascular discase mortal-
ity is likely to be due to a combination of
factors, including improvements in medical
carc in the form of better diagnosis and
treatment of heart disease and stroke, de-
velopment of effective medications for
treatment of hypertension and hypercho-
lesterolaemia and an incrcasc in coronary
care units and in emergency medical ser-
vices for heart disease and stroke [4].
Increased life cxpectancies at birth lead
to population growth and an increase in the
propuriion of the population who are elder-
ly. When there are more old people, per
capita medical costs for a country will tend
to be higher [2]. This raises the importance
of defining health polivies and programmes
that will reduce the burden of ageing popu-
lations on society and its economy. The de-

vclopment of more long-term and geriatric
care facilities should also be considered
[28].

Conclusion

Life expectancy at birth has increased in
the total Kuwaiti population, more among
females than males. Falling death rates
from ischaemic heart discascs and lower
respiratory discases were correlated with
rising life expectancy. With this continuing
increasc in life expectancy, survival to ad-
vanced ages is much more likely, leading to
problems of an ageing population that must
be taken into consideration in planning the
health services in Kuwait.
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Table 4 Mean annual rates of mortality from the leading causes of death
among males and temales in the Kuwaiti population 1987-2000

Year* Mean annual mortallty rate (per 100 000)
Males __ Females R
Traffic Lower Pulmonary tower Perinatal
arcidants raspiratory circulatian  respiratery conditions
diseases and other diseases
heart diseases
1987 40.93 29.84 901 2076 2977
1988 37.48 27.19 15.42 16.17 26.96
1989 3429 18.74 10.85 17.72 19.53
1991 51.45 27.53 18.10 2145 11.40
1992 43.91 26.22 12.28 2455 16.47
1993 36.27 17.68 13.09 18.08 18.70
1994 32.14 1917 14.75 13.24 18.66
1995 39.47 18.28 13.711 17.43 1.7
1996 3277 1513 18.43 12.38 14.85
1997 42,80 18.6% 16.67 16.93 15.35
1958 35.30 20.66 20.56 12.94 11.42
1999 39.11 15.64 21.10 13.25 10.08
2000 413 16.55 2257 14.50 9.27
*MNa data avaidable for the year 1990,
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