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Diabetes mortality and causes of death in Benghazi: a
5-year retrospective analysis of death certificates
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ABSTRACT A retrospective study of death certificates from 2000 to 2004 was made to estimate the contribution
of diabetes to total mortality in Benghazi, Libyan Arab Jamahiriya, and to study the causes of death among
diabetics (coded using the International Classification of Diseases). Of 12 237 death certificates, 1482 (12.1%)
mentioned diabetes. Ofthese, diabetes was recorded as the underlying cause in 5.1% of deaths and a contributory
cause in 94.9%. The most frequent single causes of death for diabetics were: coronary artery disease (32.7%),
cerebrovascular accident (20.1%), infections (14.0%), malignancies (7.7%), acute complications of diabetes (7.3%)
and chronic renal failure (6.6%). Among multiple causes of death, circulatory diseases were mentioned on 46.2%
of death certificates.

Mortalité due au diabete et causes des déces a Benghazi : une analyse rétrospective des certificats de déces
sur cinqg ans

RESUME Une étude rétrospective des certificats de déces délivrés entre 2000 et 2004 a été réalisée afin
d’estimer la part du diabete dans la mortalité totale a Benghazi (Jamahiriya arabe libyenne) et d’examiner
les causes de déces chez les sujets diabétiques (sur la base des codes de la Classification internationale des
maladies). Sur 12 237 certificats de déces, 1482 (12,1 %) mentionnaient le diabete. Parmi ceux-ci, le diabete
figurait comme cause initiale dans 5,1 % des déces et comme cause ayant contribué au déces dans 94,9 % d’entre
eux. Les causes de déces uniques les plus fréquentes chez les diabétiques étaient : les coronaropathies (32,7 %),
les accidents vasculaires cérébraux (20,1 %), les infections (14,0 %), les cancers (7,7 %), les complications aigués
du diabete (7,3 %) et I'insuffisance rénale chronique (6,6 %). Parmi les causes de déces multiples, les maladies
circulatoires figuraient sur 46,2 % des certificats de déces.
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Introduction

Despite improvements in the prognosis
of individuals with diabetes, mortality
is still 2 to 4 times higher for this group
compared with the general population,
with life expectancy reduced by up to
one-third [1]. They have a significantly
higher mortality than controls both
from all causes and from circulatory
diseases [2]. The excess global mortal-
ity attributable to diabetes in the year
2000 was estimated to be 2.9 million,
equivalent to 5.2% of all deaths [3].
Yet mortality attributable to diabetes is
underestimated due to under-reporting
of diabetes on death certificates [4].
Although figures obtained from death
certificates have limited use in research
or health planning [5], they do provide
comprehensive data, making them use-
ful for studying long-term trends [6].

Benghazi is the second largest city
in the Libyan Arab Jamahiriya, situ-
ated along the Mediterranean seaboard,
with a population that increased from
575900 in 1991 to 803 300 in 2000
[National Census and Statistics Depart-
ment, personal communication]. The
prevalence of diabetes in a community
study in Benghazi in 2001 was found to
be 14.1% [7]. A S-year study of diabetes
mortality was carried out in Benghazi in
198690 8], but since then no further
studies have been undertaken. The aim
of this study was to update the data on
diabetes mortality and causes of death
in Benghazi.

Benghazi municipality covers all 51

districts (communes) of the city. All
home deaths and all deaths in Benghazi
hospitals are registered in the Benghazi
central ofhce for deaths. Non-Libyans
have a separate register.

All death certificates of Libyan citi-
zens registered during the 5-year period
1 January 2000 to 31 December 2004

were examined and data on age, sex
and cause(s) of death were collected
from certificates that mentioned dia-
betes. For analysis, the causes of death
recorded on the death certificate were
coded to the nearest code of the Inter-
national Classification of Diseases, 10th
revision (ICD-10) [9]. Diabetes as an
underlying cause of death was defined if
death was due to diabetic ketoacidosis,
hypoglycaemia, or hyperosmolar non-
ketotic hyperglycaemia. Total mortality
during the study period was obtained
from the register of deaths.

During the study period there were
12237 deaths recorded in Benghazi:
7071 males and 5166 females. A total
of 1482 (12.1%) death certificates men-
tioned diabetes: 758 (51.1%) females
and 724 (48.9%) males. The mean age
at death of this group was 63.8 years

(65.4 years for males and 62.3 years for
females), and 82 (5.5%) were < 4S years
old at death.

Of all death certificates mention-
ing diabetes, 1038 (70.0%) recorded
a single cause of death, 153 (10.3%)
2 causes and 291 (19.7%) 3 or more
causes. Diabetes (ICD-10: E10-E14)
as the underlying cause of death was
recorded in 76 certificates (5.1%) and
as a contributory cause of death in 1406
(94.9%).

Coronary artery disease was record-
ed on 32.7% of 1038 death certificates
with a single cause of death (Table 1):
25.1% due to acute myocardial infarc-
tion and 7.5% due to ischaemic heart
disease. Cerebrovascular diseases were
the next most common cause of death
(20.1%). Therefore circulatory diseases
(ICD-10: 100-199) were the most fre-
quently reported single cause of death
in people with diabetes (52.8%).

Infections (excluding tuberculosis)
(14.0%) were the next most common
single cause of death (Table 1). Acute
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metabolic complications of diabetes
(diabetic ketoacidosis, hypoglycaemia
and hyperosmolar nonketotic hyperg-
lycaemia) accounted for 7.3% of total
deaths due to a single cause. Chronic
renal failure was mentioned on 6.6% of
death certificates with a single cause of
death, malignancies on 7.7% and tuber-
culosis on 0.5%.

Circulatory diseases were also in-
cluded as the cause of death on 136
death certificates for the 444 cases with
2 ormore causes. Aggregating the multi-
ple causes of death, circulatory diseases
were mentioned on 684/1482 (46.2%)
of death certificates.

Among the 82 diabetics aged < 45
years at death, acute diabetic complica-
tions accounted for 35.1% of deaths,
chronic renal failure for 18.9%, coronary
artery disease for 8.1% and infections for
13.5%.

Discussion

Diabetes accounted for 12.1% of total
deaths in Benghazi from 2000 to 20004,
which is almost double the figure of

6.4% recorded in the previous study in
Benghazi 14 years earlier (1986-90)
[8]. This increase might be explained
by the high prevalence of diabetes in
the Libyan Arab Jamahiriya (14.1%)
[7] or because certifying physicians
have become more aware of the im-
portance of reporting diabetes on death
certificates. However, in view of the fact
that diabetes is known to be under-
reported on death certificates [10,11],
the magnitude of the problem might
be even greater than this. Certainly, our
figure is considerably lower than that
of 38% reported from France [12] and
24% from Western Australia [13]. It is
comparable to 9.3% from Singapore
[10] but higher than figures from other
developing countries: 2.7% from north
India [14],2.8% from Kashmir [15] and
6.5% from Jamaica [16].
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Table 1 Single causes of death recorded on death certificates of 1038 Libyan diabetics, coded by /nternational Classification of

Diseases, 10th revision (/CD-10)

Cause of death (/CD-70 code)

Females

Coronary artery disease 175 1 339 32.7
Acute myocardial infarction (121) 137 124 261 -
Ischaemic heart disease (125) 38 40 78 -
Cerebrovascular diseases (160-169) 106 103 209 20.1

Infection 70 75 145 14.0
Septicaemia (A02.1) 34 42 76 =
Pneumonia (J15) 30 26 56 -
Meningitis (GOO) 8 5 13 -

Malignancy 46 34 80 77
Lung (C34) 23 0 23 -
Gastrointestinal tract (C16, C18) 10 18 28 -
Prostate (C61) 5 0 5 =
Other 8 16 24 =

Diabetes mellitus 46 30 76 73
Diabetic ketoacidosis (E10) 25 14 39 -
Hypoglycaemia (E16.0) 20 13 33 -
Hyperosmolar nonketotic hyperglycaemia (E11) 1 3 4 -

Chronic renalfailure (N18) 38 31 69 6.6

Chronic obstructive pulmonary disease (J40-J46) 25 15 40 3.9

Liver cirrhosis (K72.1) 18 20 38 3.7

Acute renalfailure (N17) 5 9 15 14

Gastrointestinal haemorrhage (K92) 6 1 1.1

Other endocrine disease (E03.5, EO5.5, E23, E27.2) 2 1 1.1

Tuberculosis (A15) 5 0.5

Total 540 497 1038 100.0

The mean age at death of people
with diabetes (63.8 years) was lower
than in New Zealand (78 years) [17].
In our study, a single cause of death was
mentioned on 70.0% of death certifi-
cates, 2 causes on 10.3%, and 3 or more
causes on 19.3%, compared with 60.2%,
26.4% and 6.0% respectively from Kash-
mir [15].

Considering the cases of multiple
causes of death, circulatory diseases were
recorded in 46.2% of death certificates
of diabetics, which is comparable to
50% reported from the 198690 Beng-
hazi study [8], 48.0% from north India
[14],50% from Otago [17],35.0% from
Japan [18], 49.1% and 46% from the
United Kingdom (UK) [ 19,20]. Higher

rates have been reported in Western
Australia (63%) [13] and in another
UK study (719%) [21], while lower rates
were found in Kashmir (30.1%) [15]
and among Oklahoma Indians (38%)
[22]. Libyans now have a more seden-
tary lifestyle, with consumption of high
fat, high carbohydrate foods and lack
of exercise, mimicking the lifestyles of
more developed countries.

Among the 1038 death certificates
with a single cause of death, coronary
artery disease was the most frequently
mentioned cause of death in diabet-
ics (32.7%), compared with 34% in a
hospital-based study in Benghazi [23]
and 36% in the United States of Amer-
ica (USA) [24], but higher than the

13.8% for aboriginal Australians [25],
17.4% from north India [14], 16.4%
from Kashmir [15] and 20.5% from
Japan [18]. Among those with vascular
diseases, 261 (38.2%) deaths were due
to myocardial infarction compared with
28% from Benghazi in the 1986-90
study of death certificates [8], and 19%
from a I-year hospital study in Beng-
hazi in 2002 [23]. Diabetes is known to
accelerate the onset of cardiovascular
disease. Changes in diet and physical
activity in the Libyan Arab Jamahiriya
(the traditional Libyan nomadic life
no longer exists) may contribute to an
increased incidence of cardiovascular
disease. Increased life expectancies and

improved health care facilities for acute
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diabetic complications may add to in-
creasing life expectancy among diabet-
ics and hence a greater risk of dying

from cardiovascular disease.

Acute cerebrovascular accident was
the second leading single cause of death
in 20.1% of cases, compared with 22%
from the hospital study in Benghazi [ 23]
and 38.6% from the 1986-90 record
study from Benghazi [8]. This is higher
than the14.5% from Japan [18], 13.8%
from Kashmir [ 15] and 6% in Mexican,
Puerto Rican and Cuban Americans
[26], 10.5% from Taiwan [27] and 6%
in the USA [24], but lower than 30.6%
from north India [ 14].

We found that infections, excluding
tuberculosis, are still an important cause
of death among diabetics (14.0%), a fig-
ure that is comparable to earlier reports
from Benghazi of 12.0% and 11% [ 8,23].
However,muchhigherfigureshavebeen
reported among aboriginal Australians
(208%) [25], in Kashmir (33.8%) [15]
andin north India (46.5%) [ 14]. Tuber-
culosis was reported on 0.5% of death
certificates compared with 1.7% [8],
and 1% [23] from Benghazi.

Malignancies were recorded on 80
(7.7%) death certificates with a single
cause of death, similar to 8.4% from
the Benghazi 1986-90 study [8], and
8% among Mexican, Puerto Rican and
Cuban Americans [24], but lower than
18.5% from Taiwan [27], 12.0% among
Oklahoma Indians [22], and 21% in
the TRIAD study [24]. This is prob-
ably related to a lack of proper diagostic
facilities for malignancies so many cases

might have been missed.
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Chronic renal failure was reported
on 6.6% death certificates of diabetics
with a single cause of death, a decline
from the figure of 14.5% in 1986-90 in
Benghazi [8]. Thisis probably due to the
recently developed nephrology centres
in Benghazi. Studies in other countries
show 9.7% from north India [ 14],22.3%
among aboriginal Australians [25] and
30.9% from Kashmir [9].

Diabetes was recorded as the cause
of death for 5.1% of deaths. This is com-
parable to the rate from death certifi-
cates in Benghazi 14 years earlier (6.4%)
(8], but lower than the hospital-based
study in Benghazi (9%) [23]. Other in-
ternational figures are: 6.2% from north
India [14], 10% from USA [16], 16.7%
from Kashmir [15], 24% from Western
Australia [ 10],28.8% from Taiwan [25],
and 44% in Cuban Americans [26].
Low diabetes-related mortality agrees
with our previous report and may be
related to earlier diagnosis and the avail-
ability of treatment facilities

Among those diabetics aged < 45
years at death, acute diabetic complica-
tions accounted for 35.1% of deaths,
compared with 32% from Sweden
(28], 32% from Norway [29], 9% from
Ukraine [30] and 2% from France [4].
Mortality due to chronic renal failure
in this age group was 18.9% compared
with 69% from Ukraine [30]. Infec-
tions were the cause of death in 13.5%.
Coronary artery disease was the cause
of death in 8.1% compared to 9% from
Ukraine [30]. The high mortalityamong
those aged < 45 years due to metabolic
complications of diabetes and chronic
renal failure reflects poor control. This
is not due to lack of treatment, which is

La Revue de Santé de la Médiderranée orientale

free of charge in our country, but prob-
ably due to lack of health education and
of certain specific diagnostic tools that
help in detecting those who are at risk
and educating them properly. These
facilities are now becoming available.
The study had some limitations. No
distinction between type 1 and type 2
diabetes was recorded; however, since
3.7% of diabetics in Benghazi were as-
sessed ashaving type 1 diabetes[31], we
can assume that the majority of deaths
in this study occurred in type 2 diabet-
ics. Since underreporting of diabetes on
death certificates is well known, ranging
from 35% to $5% [10,11], we can as-
sume that many cases were not report-
ed. Finally many undiagnosed diabetics

might have been missed.

| Conclusions S

Diabetes is a major health problem in
Benghazi and an important cause of mor-
tality. The mortality from diabetes appears
to have nearly doubled over almost 15
years. Deaths from chronic renal failure
have declined in this period. Circulatory
diseases were still the main causes of death
in diabetics, with acute myocardial infarc-
tion at the top of the list.
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