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The aim was to determine the incidence of perinatal mortality, as well as the 
frequency of premature deliveries. Methods: We analyzed the data of birth 
protocol at the Clinics for Gynecology and Obstetrition at the University 

Clinical Centre in Tuzla in period 1992-2006. Results: Perinatal mortality gradu-
ally declines in the period of 1992-2000. The decline owns mostly to early neonatal 
mortality more than to fetal which also shows the trend of decrease. During the first 
analyzed years (1992 and 1993) the incidence of premature deliveries was below 
10% but that number increased during 1994 and 1995 (15.8%). The most interesting 
finding is that the highest level of incidence of premature deliveries was registered 
in the first postwar year – 1996 (16.4%) when we also noted the largest number of 
deliveries for the analyzed period and most of which were finished between 32 and 
36 weeks. The frequency of delivery of underweight babies (500-2499g) was between 
3.8 to 12.2%. The highest frequency was registered during the 1994 and 1995 when 
it reached 12.2%. The frequency of delivery of extremely underweight babies (500 
– 999g) for the analyzed period was about 0.1% with significant increase during the 
wartime (1995 even 0.6%). Conclusion: We found that during the period of 15 years 
a significant decline of perinatal mortality is registered, due to early neonatal death. 
Limited accessibility and quality of perinatal health care during the war period had 
detrimental effects on the healt and survival of newborns. Key words: perinatal 
mortality, Tuzla Canton.
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1. INTRODUCTION
In a broader sense perinatal mor-

tality represents the estimate of suc-
cessful health care of motherhood as 
prescribed by the World Health Orga-
nization (WHO), implying the follow-
ing categories: stillbirths and newborn 
deaths (perinatal mortality in a nar-
rower sense), incidence of premature 
births and birth of infants with a low 

birth weight, death of mother related 
to pregnancy and delivery (maternal 
mortality), basic parameters of ante-
natal care (number of clinical and ul-
trasound tests in pregnancy) and the 
operative completion of delivery (Cae-
sarian section and vaginal operative 
deliveries) (1). Perinatal mortality en-
compasses late fetal and early neona-
tal mortality. According to WHO re-

port the perinatal mortality in Eu-
rope is in the range of 13‰, in North 
America 9‰, in South America 39‰, 
in Asia 53‰, while in Africa it is about 
75‰. The indicators of perinatal mor-
tality in Bosnia and Herzegovina are 
very scant. Perinatal mortality in Bos-
nia and Herzegovina for 1988 amounted 
to 14,9‰ (late fetal – 5,4‰ and early 
neonatal mortality–9,6‰) (1). Accord-
ing to available data from Gynecology-
Obstetrics Clinic in Sarajevo perinatal 
mortality in 1991 was 15,8‰, while in 
2001 it amounted to 11,1‰ (2). By con-
trast, perinatal mortality at the Gyne-
cology-Obstetrics Clinic in Tuzla for 
1991 was 16,6‰, in 2001 it amounted 
to 13,4‰ while in 2004 it was 12,25‰ 
(3). The perinatal outcome depends on 
a range of social and medical factors. 
The most common factors of perinatal 
mortality are: asfixia (4, 5), functional 
immaturity of lungs (6), bleeding in the 
central nervous system (7), infections 
(6) and congenital malformations (4). 
The cause of death often remains un-
known. Out of 1000 normal, advanced, 
unpertrubed pregnancies 3–4 preg-
nancies will end in a sudden, so-called 
quiet death of the fetus. This death rep-
resents half a rate of perinatal mortality 
in highly developed countries. In hind-
sight, sudden death implies that it oc-
curs without any warning, both on part 
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of a mother or the fetus (8). Accord-
ing to data of the Croatian Institute for 
Public Health the socio-medical factors, 
which significantly affect the perinatal 
mortality rate, are as follows: low edu-
cation status, extramarital pregnancy, 
old and very young pregnant mothers, 
multiparity, inadequate antenatal care, 
but also an insignificant difference be-
tween birth and pathological conditions 
related to pregnancy (4).

The aim of the present study was to 
determine the incidence rate of peri-
natal mortality during fifteen-year pe-
riod in Tuzla Canton, Bosnia and Her-
zegovina.

2. MeTHODS
The present study covers fifteen-

year period (1992–2006) on the basis 
of the existing delivery protocols and 
medical histories of pregnant women 
treated at the Gynecology-Obstetrics 
Clinic in Tuzla the following data were 
collected and analysed:

 • number of births;
 • number of stillbirths after the 

completed 28th week with the 
body weight bigger than 1000 
grams at birth;

 • body weight of newborns at birth;
 • number of stillbirths after the 

completed 28th week with the 
body weight bigger than 1000 
grams;

 • number of newborn deaths in the 
first week after delivery;

According to the 1991 census, Bos-
nia and Her zegovina had a population 
of 4.39 million, 2.78 million of which 
lived on the territory of the present 
Federation of Bosnia and Herzegovina, 
one of the two political entities in Bos-
nia and Herzegovina. Today, approxi-
mately 2.54 million people live in the 
Federation. Tuzla Canton (2909 km2) 
has 13 municipalities and 510 353 in-
habitants (9).

Perinatal criteria
Stillbirth rate was defined as the 

number of still births after 28 weeks of 
gestation per 1000 total births in the 
same time period. Antepartum still-
births were those that occurred before 
the on set of labor, whereas intrapar-
tum stillbirths were those that occurred 
during labor. The fetus was assumed to 
be alive at the start of labor unless there 

was evidence for otherwise. Early neo-
natal mortality was defined as the num-
ber of liveborn babies who died within 
the first 168 hours (7 days) after birth 
per 1000 live births.

Perinatal mortality was defined 
as the num ber of deaths of newborns 
born after ≥28 weeks of gestation or 
with body weight of ≥500 g per 1000 
live births. Since autopsies were not 
per formed, the causes of death were 
based on clini cal diagnoses and cate-
gorized according to Wig glesworth’s 
classification (10).

Intrauterine growth was estimated 
on the basis of birth weight and gesta-
tional age. Body weight, body length, 
and head circumference of newborns 
were measured in the first hour af ter 
birth. Body weight of infants without 
diapers and with the umbilical cord 
shorter than 10 cm was measured us-
ing spring scales to the nearest 100 g. 
Low birth weight was defined as the 
body weight of <2500 g at birth, irre-
spective of ges tational age. High birth 
weight, above the 10th percentile of the 
birth weight distribution in our sample, 
was defined as body weight of > 3500 
g at birth. Body length (cm) was mea-
sured from crown to heal in a newborn 
with completely ex tended legs and feet 
at the angle of 90°. Head cir cumference 
(cm) was measured by a non-stretch-
able measuring tape placed around the 
head over a maximum occipital promi-
nence and on bone above the eyebrows. 
Gestational age in weeks was estimated 
from the number of days between the 
first day of the last menstrual period 
and date of birch and from ultrasound 
examination if performed. If these data 
were not available, gestational age was 
as sessed on the basis of external physi-
cal charac teristics of the newborn (11). 
Preterm birth was defined as a birth be-
fore completed 37 weeks of gestation. 
A post-term birth was defined as birth 
after completed 42 weeks of gestation.

The statistical data analysis was 
done in Data Desk Version 6.0, Wiscon-
sin USA program. In addition to stan-
dard methods of descriptive statistics t-
test and X2- test were also used. A sta-
tistically significant difference was as-
certained at the difference level of 5% 
(p<0.05).

3. ReSULTS
In the analysed period of 15 years 

at the Gynecology-Obstetrics Clinic in 
Tuzla the total number of births was 
71425, and the total number of live 
births was 71372. All newborns with 
the body weight of over 1000 grams 
and gestation age of over 28 gestation 
weeks were analysed. All pregnant wo-
men who delivered babies at the Gyne-
cology-Obstetrics Clinic in the 1992-
2006 period were included in the pre-
sent research.

In the war period (1992–1995) and 
in the first postwar year the highest 
perinatal mortality rate was observed 
(from 20,9 to 26,4‰). In 1994 the rate 
of perinatal mortality was highest and 
it amounted to 26,4‰, mostly gener-
ated by a high early neonatal mortality 
which reached the staggering 19,3‰. In 
the first postwar years a slight decrease 
of perinatal mortality from 26,3‰ to 
19,4‰ was recorded, and then again 
in 2000 it slightly increased reaching 
21,9‰. The ratio between fetal and early 
neonatal mortality was equalized and 
it showed a tendency of equal, gradual 
decline. When real peace was restored 
in the country the perinatal mortality 
dropped to 15‰; at this, it is interest-
ing to note a significant decrease of fe-
tal mortality which amounted to 7‰, 
reaching the lowest rate of 6,1‰ for the 
year 2005. The early neonatal mortal-
ity also recorded a significant decrease 
reaching 7,3‰, but with a tendency of 
slight increase to 9.2‰ in 2005 (Ta-
ble 1.).

By analysing perinatal mortality 

Year 92 93 94 95 96 97 98 99 00 01 02 03 04 05 06

Fetal 
mortality(‰)

7.0 12.8 7.1 16.9 13.2 12.1 8.9 9.2 11.6 7.8 6.4 7.1 6.5 6.1 6.2

early neonatal 
mortality (‰)

16.9 11.8 19.3 4.0 13.1 11.3 11.8 10.2 10.3 7.3 9.9 7.9 8.9 9.2 9.0

perinatal 
mortality(‰)

23.9 24.6 26.4 20.9 26.3 23.4 20.7 19.4 21.9 15.1 16.3 15.0 15.4 15.3 15.2

Table 1. Fetal, early neonatal and perinatal mortality at the Clinic for Gynecology and Obstetrics Tuzla 

during 1992 – 2006.
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according to the weight of newborns at 
birth for all weight groups the highest 
value were recorded for 1996 amoun-
ting to 26,4‰. For newborns with a si-
gnificantly low birth weight (500–999 
grams) a more pronounced decrease 
was observed for the years l995 and l998 
amounting to 0,9‰, while the highest 
mortality was recorded for 1993 amo-
unting to 3,6‰; in the past three years 
(2003–2005) it has been on the constant 
increase ranging from 2,0 to 3,4 ‰. 
When we analysed the newborns with 
a low birth weight (1500–2499 grams) 
we noted a steady decrease of perinatal 
mortality since 1998 when it reached 
8,0‰, while for 2004 it was 3,4‰. The 
highest mortality rate in this speci-
fic group of newborns was recorded in 

1994 when it amounted to 13,5‰, while 
the lowest rate was recorded for 2004 
amounting to 3,4‰ (Table 2.).

In the group of newborns with a very 
low birth weight (1000–1499 grams) 
the lowest values of neonatal morta-
lity were recorded in 1988 (0,8‰) and 
1995 (0,9‰) respectively. By contrast, 
the highest value was recorded for 1996 
when it amounted to 4,3‰.

 Increase of neonatal mortality was 
recorded in 1992 when it reached 9,2‰, 
followed by a steady decline until 1998 
and a stagnation in the period 2000-
2004 while in the last observed year we 
could again observe a slight increase of 
neonatal mortality (Table 3.).

4. DISCUSSION
Perinatal mortality is an indicator 

of a state of health care in society, so-
cio-economic situation and the level of 
general and health-related education, 
but also the overall living conditions. 
It also reflects the professional medi-
cal standards in the area of perinatal 
care, particularly the units of intensive 
neonatal care, but it is often directly 
determined by a special situation such 
as war circumstances or natural cata-
strophes (3). According to WHO data 
perinatal mortality varies in different 
geographical regions, but generally it 
amounts to 53‰, while 98% of perina-
tal deaths is being recorded in develo-
ping countries and our country belongs 
to this group (10,11).

The highest perinatal mortality rate 
at the Clinic for Gynecolgy-Obstetrics 
in Tuzla was recorded in the war pe-
riod and it was in the range of 23,9‰ 
to 26,4‰, the latter being recorded for 
1994, and almost the same rate was ob-
served in the first postwar year, i.e. in 
1996. According to some autors (11) 
perinatal mortality for newborns with 
a birth weight of over 1000 grams at 
the Clinic for Gynecolgy-Obstetrics in 
Tuzla for 1985 amounted to 9,6‰. In 
that period newborns with a low birth 
weight from high-risk pregnancies were 
sent to bigger centers. Another aut-
hors (12) report that perinatal morta-
lity in neighbouring Croatia in 1999 
was 8,5‰, while in 2002 it was 6,93‰, 
which, in turn, is considerably lower 
in comparison with the data obtained 
in our research. The data obtained for 
perinatal mortality in Serbia for 2000 
show the rate amounting to 11‰ for 
newborns with a birth weight of over 
1000 grams, and it is almost doubly 
lower than the values obtained at our 
Clinic for the same year (13).

The improved antenatal care has 
enabled prevention and treatment of 
conditions and diseases which can 
cause intrauterus death (such as hyper-
tension during pregnancy, diabetes, in-
fections etc.) Sophisticated ultrasound 
monitoring of the fetus has enabled 
detection of anomalies in the early ge-
station period and interruption of pre-
gnancy whose completion will to a 
great extent result in increased peri-
natal mortality. Thanks to a better an-

 perinatal mortality (‰)

Year Newborns 
500-
999 gr 

1000-
1499 gr

1500-
2499 gr

≥ 2500 
gr

≥ 1000 gr >500 gr

1992  4089  3.3  6.3  8.7  5.6  20.6  23.9
1993  3360  3.6  7.1  7.0  6.9  21.0  24.6
1994  3863  2.2  6.3  13.5  4.4  24.2  26.4
1995  6235  0.9  5.6  5.8  8.6  20.0  20.9
1996  6946  2.9  3.3  9.7 10.4  23.4  26.3
1997  5711  3.2  5.1  6.7  8.4  20.2  23.4
1998  5499  0.9  5.4  8.0  6.4  19.8  20.7
1999  5028  2.8  3.3  6.1  7.2  16.6  19.4
2000  4767  2.0  4.1  7.0  8.8  19.9  21.9
2001  4519  2.3  4.2  6.4  2.2  12.8  15.1
2002  4656  4.1  3.0  4.9  4.3  12.2  16.3
2003  4389  2.0  4.3  4.1  4.6  13.0  15.0
2004  4162  2.6  4.8  3.4  4.6  12.8  15.4
2005  4132  3.4  4.4  4.6  2.9  11.9  15.3
2006  4069  3.1  4.1  4.6  2.7  11.7  15.2

Table 2. Perinatal mortality incidence in respect of the newborn’s weight at birth in the 1992–2006 

period at The Clinic for Gynecology and Obstetrics Tuzla.

early neonatal mortality (‰)

Year Newborns
500-999
gr 

1000-1499
gr

1500-
2499
gr

≥ 2500
gr

≥ 1000
gr

 >500
gr

1992  4809 2.3 3.7 9.3 1.7 15.9 16.9
1993  3360 2.1 3.3 5.0 1.5  9.8 11.8
1994  3863 2.1 5.9 8.3 2.9 17.2 19.3
1995  6235 0.3 0.9 1.9 0.8  3.7  4.0
1996  6946 2.7 4.3 3.7 2.4 10.4 13.1
1997  5711 2.4 3.1 2.8 3.0  8.9 11.3
1998  5499 1.7 2.1 4.7 3.3  10.1 11.8
1999  5028 0.7 1.4 4.1 4.0  9.5 10.2
2000  4767 2.2 2.2 2.2 3.8  8.2 10.3
2001  4519 1.5 1.9 1.6 2.2  5.8  7.3
2002  4656 3.4 1.9 1.6 2.6  6.0  9.9
2003  4389 1.6 3.4 1.6 1.4  6.4  7.9
2004  4162 2.2 2.2 1.5 3.1  6.7  8.9
2005  4132 2.9 1.7 2.2 2.4  6..3  9.2
2006  4069 2.8 2.1 2.0 2.6  6.6  9.0

Table 3. Early neonatal mortality at the Clinic for Gynecology and Obstetrics in Tuzla based upon the 

birth weight of newborns in the 1992 –2006 period
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500-999
gr 

1000-1499
gr

1500-
2499
gr

≥ 2500
gr

≥ 1000
gr

 >500
gr

1992  4809 2.3 3.7 9.3 1.7 15.9 16.9
1993  3360 2.1 3.3 5.0 1.5  9.8 11.8
1994  3863 2.1 5.9 8.3 2.9 17.2 19.3
1995  6235 0.3 0.9 1.9 0.8  3.7  4.0
1996  6946 2.7 4.3 3.7 2.4 10.4 13.1
1997  5711 2.4 3.1 2.8 3.0  8.9 11.3
1998  5499 1.7 2.1 4.7 3.3  10.1 11.8
1999  5028 0.7 1.4 4.1 4.0  9.5 10.2
2000  4767 2.2 2.2 2.2 3.8  8.2 10.3
2001  4519 1.5 1.9 1.6 2.2  5.8  7.3
2002  4656 3.4 1.9 1.6 2.6  6.0  9.9
2003  4389 1.6 3.4 1.6 1.4  6.4  7.9
2004  4162 2.2 2.2 1.5 3.1  6.7  8.9
2005  4132 2.9 1.7 2.2 2.4  6..3  9.2
2006  4069 2.8 2.1 2.0 2.6  6.6  9.0

Table 3. Early neonatal mortality at the Clinic for Gynecology and Obstetrics in Tuzla based upon the 

birth weight of newborns in the 1992 –2006 period
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tenatal care and improved monitoring 
of a pregnant woman during delivery, 
as well as the development of intensive 
neonatal care facilities early neonatal 
mortality has also showed a significant 
decline in the postwar period. Preven-
tion of preterm births, especially be-
low the 32 nd gestation week has signi-
ficantly impacted a decrease of neona-
tal mortality (14).

The number of newborns with ano-
malies has almost been the same in the 
last five years examined in our study, 
but the same is true for the war pe-
riod. The most common cause of de-
ath of examined newborns is respira-
tory distress syndrome (the disease of 
hial membranes). Some authors (4) re-
ports that in around 15% the known 
causes of perinatal death are related to 
the lungs pathology, most commonly a 
result of premature birth. In the pre-
sent study a second cause of mortality 
of newborns is asfixia which does not 
correspond to the findings of the study 
conducted by another one (4, 15, 16). 
He reports asfixia to be a leading cause 
of newborn mortality in Croatia amo-
unting to 26,69% out of all perinatally 
dead newborns. The authors (12) re-
ports the incidence of malformations of 
newborns in perinatal mortality in Cro-
atia to be around 15%, which, in turn, 
is less in comparison with the findings 
of our study with regard to the prewar 
and early postwar periods. In the past 
five years analysed in our study a sud-

den decrease of perinatal mortality due 
to anomalies was observed, and this 
can be accounted for by a better ante-
natal care, i.e. by an early detection of 
the malformed fetus and interruption 
of pregnancy in the first 16–20 weeks 
of pregnancy. The findings in the pre-
sent study show that intracranial blee-
ding, as a cause of mortality, appears to 
be the rarest known cause.

In conclusion, we found that during 
the period of 15 years at the Clinics for 
Gynecology and Obstetrition in Tuzla a 
significant decline of perinatal mortal-
ity is registered, due to early neonatal 
death. Limited accessibility and quality 
of perinatal health care during the war 
had detrimental effects on the health 
and survival of newborns.
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