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Summary

The Wigglesworth pathophysiological classification was used to analyse perinatal
deaths occurring in 5 health centres in Bangladesh. The aims were to assess the
feasibility of this classification, to determine the causes of perinatal deaths and
thereby to identify the areas in need of intervention. A total of 8058 births were
recorded at 5 centres during the period of 11months from mid-January to mid-

December 2001. There were 1069dea~hs in the perinatal period. Stillbirths were
slightly more frequent (53.5%) than early neonatal deaths (46.5%). Among the
stillbirths, fresh stillbirths predominated over normally fQrmed macerated ones
at all centers except BIRDEM, where the majority (52.5%) was macerated. The
majority (71.6%) of perinatal deaths were in the groups comprising asphyxial
conditions (46.8%), conditions associated with immaturity (13.3%), and normally
formed macerated stillbirths (NFMSB, 11.5%). In the group, 'other specific
conditions' which was responsible for 9.3% of perinatal deaths, all but one case
was attributed to sepsis. When the cases were subdivided by birth groups,
asphyxia predominated in all but the <1000g group, in whom immaturity was
responsible. Conditions associated with immaturity were second highest in
number. The majority of the perinatal deaths (83.4%) was in babies less than
2500g. The study has shown that the Wigglesworth classification can be used in
different types of health facilities in Bangladesh by doctors, nurses and midwives.
The areas which need intervention are antepartum care, obstetric and newborn
care practices, and environmental factors responsible for the high prevalence of
prematurity and low birth weight.

Introduction factors'-3.These include genetic, social and
environmental factors which may determine
adequacy of fetal growth and nutrition, risk
of malformation, infection and preterm birth
and quality or level of utilization of obstetric

The perinatal mortality rate (PMR) is a
reflection of a country's obstetric and
neonatal services and is determined by many
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and neonatal care services. It is generally
accepted that perinatal deaths in infants
weighing more than 2500 gm are influenced
by obstetric management and that neonatal
mortality in low birth weight (LBW) infants
in modified by the quality of neonatal carel.
It is, however,being increasingly recognised
that many factors determine perinatal
outcome.This has made analysis of perinatal
data difficult and limited the evaluation of

any intervention4. In addition, the overall
reliability of perinatal mortality data may be
low as there is widespread under-reporting
of stillbirths and early neonatal deaths. The
purpose of any classification should be to
derive strategies for the prevention of
perinatal mortalityS-8.

Several classification systems for the cause
of death exist with their own advantages and
limitations9-15. For example, obstetric
classifications concentrate on maternal
factors and take little account of the fetal!

neonatalclinicopathologicalprocess. On the
other hand pathological classifications are
dependent on the availability of necropsies.

Wigglesworth in 198016devised a simple,
reproducible method of classifying peinatal
deaths. Although he admitted that necropsy
would permit the most accurate
categorisation,his classificationwas devised
such that the need for necropsy was
obviated. This classification has been

selected for the purpose of this study on
account of its simplicity, reproducibility and
because there is no need for necropsy.
Necropsies are extremely difficult and even
impossible to obtain in Bangladesh because
of religious and cultural beliefs. The
Wigglesworth classification can be taught
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to heath workers and can be used at

community leveP.

A one year prospective study was carried out

to a) assess the feasibility of the
Wigglesworth classification, b) determine

the causes of perinatal deaths using this
classification and c) to determine the areas
most in need of intervention.

Materials and methods

A prospective study was carried out over a
1year period from January to December
2001. Five centres were selected; they were.
3 tertiary hospitals viz. Dhaka Medical
College Hospital (DMCH), Bangabandhu
Sheikh Mujib Medical University
(BSMMU), BIRDEM Hospital and 2
secondary referral centres, 200 Bedded

Hospital (Specialised), Narayanganj and
Bhaluka Thana Health Complex,
Mymensingh. These centres were selected
for feasibility of data collection, availability
of manpower and funds.

The study used the definition of perinatal

deaths as stillbirths with a gestation period
of 28 weeks or more and live births who

survive for less than 7 days (less than 168
hours). Although this definition is different
from that suggested by the World Health

Organisation, in using 28 weeks and not 22
weeks as the cut-off gestational age for
stillbirths, we agreed that this would be the
more appropriate definition for the current
situation in Bangladesh.

Wigglesworth classification recognizes five
broad groups, which are easy to recognise
and are relevant for planning. (Table-I)

39



Vol. 29, No.2 Wigglesworth Classification to Assess Perinatal Mortality K Azad et al.

Table-I: Wigglesworth s classification of perinatal deaths and the clinical implications

Wigglesworth's classification Major determinants/clinical implications

1. Congenital malformations

2. Normally formed macerated stillbirth

3. Intrapartum asphyxia (includes birth
trauma, fresh stillbirths and neonatal deaths

4. Conditions associated with immaturity

5. Specific conditions other than above

Influenced by genetic and environmental
factors, early screening and intervention

Influenced by events before labour; environmental
factors and antenatal care

Influenced by intrapartum care

Influenced by environmental factors and antenatal
and neonatal care

Since the influence of birth-weight (and
gestational age) on mortality is particularly
marked in very I ow birth weight babies,
data was collected as far as possible such
that birth-weight grouping could be
expressed also by intervals of 500gm
«IOOlg 1001-1500, 1501-2000g, 2001-
2500g and more than 2500g). Weight was
recorded using baby weighing scale. For ~he
purpose of this study, modification to
Wigglesworthtable with an added 'unknown
weight categories' was made as some babies
were not weighed.

An enquiry system-was adopted to identify
perinatal deaths. Births occurring at the five
centres as well as neonatal admissions at

DMCH, BSMMU, BIRDEM and
Narayanganj hospital were recorded on
questionnaires developed for the purpose. A
simplified version of the questionnaire was
developed for use by nurses/ midwives. All
doctors, nurses, health care workers were
trained in the use of the flow chart for

classifying deaths according to
Wigglesworth classification, which was

provided to them to aid in recording (Figure-
1). All questionnaires and recording forms
were reviewed at regular meetings of the
investigators. During review, the,
classification into which the perinatal deaths
had been categorized by the health workers
was cross-checked by the investigators.

If discharged before 7 days, mothers and
caregivers were asked to bring their babies
back to the centre or to report the outcome.
If there was no response, contact was made
by telephone where possible. It was not
possible to make home visits because of
distance and fund constraints. The results

were compiled and presented as frequency
distribution tables wherever appropriate.

Results
The total number of births recorded at the 5

centers during the period of II months from
January to November 2001 was 10,885.
After excluding the dropouts and unrecorded
births, 8058 birthswere included in the study.
The total number and place of births, and
number of drop outs/unrecorded births at
different centres are shown in Table-II.
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FIG-1. FLOW CHART TO CLASSIFY PERINATAL DEATHS

Perinatal death

LCM
present

. LCM=L.ethalcorgenitcl rralbrmatim. MSB=Macerated stllbith

The number of stillbirths (SB) is shown in

Table-III. At all centres except BIRDEM,
fresh stillbirths (FSB) predominated i.e.
76.5% at Narayanganj, 65% at BSMMU,
63.2% at Bhaluka and 43.9% at DMCH. At

BIRDEM, FSB and macerated SB (MSB)

were almost equal in number. The type could
not be recorded in 38.5% cases at DMCH

due to. non-availability of records. Two
babies at BIRDEM were detected to have

lethal congenital malformation (LCM) i.e.

anencepha]y.

The causes of neonatal deaths are shown in

Tab]e-IV. At DMCH, perinatal asphyxia
caused most of the deaths, followed by
prematurity and then sepsis. Asphyxia was
also the commonest cause of death at

Narayanganj and Bhaluka, followed by

sepsis. At BSMMU, asphyxia and
prematurity contributed equally, and at

LCM
present

BIRDEM, prematurity was the most

common cause followed by sepsis and
asphyxia.

Table- V shows the perinatal deaths grouped
according to the pathophysiological

classification and birthweight. according to
Wigglesworth classification. The total
number of deaths was 1069. The majority
(71.6%) of deaths were in the groups
'asphyxial conditions' (46.8%), 'conditions
associated with immaturity' (13.3%), and
'normally formed macerated stillbirths'
(NFMSB, 11.5%). 183 (]7.29'0) stillbirths

and ]5 (1.5%) neonatal deaths (i.e.18.5%)

could not be classified using the
Wigglesworth system.

Stillbirths and neonatal deaths were also

classified into birth-weight specific groups.
In the < IOOOg,conditions associated with
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immaturity predominated(45.4%),followed
by NFMSB (29.4%) and asphyxial
conditions (24.2%). In all other birth weight
groups, asphyxial conditions predominated,
ranging between 60-70%, being highest in
the babies weighing >2500g (70.6%) and in
the group weighing l50l-2000g.

Lethal congenital malformations were
detected in only 5. Two, which were fresh

Table-II. Number and place of births of study subjects

stillbirths, had anencephaly; the remaining

three were thought to have complex
congenital heart disease.

.
It was possible to classify 99 perinatal deaths

under 'specific conditions'. All, but one, was

attributed to septicaemia. One had

epidermolysis bullosa. The cause cQuld not
be determined in 15 cases.

* NVD =normal vagina delivery, CIS = caesarean section, LCM =lethal congenital malformation
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Centre Total number Total number (%) of Drop out/Not Recorded
of births recorded births

DMCH 5029 3951 (78.6) 28 drop out, 1048 not recorded

BSMMU 1565 1536 (98.1) 29 drop out

BIRDEM 1352 1235 (91.3) 113drop out, 6 not recorded

N. Ganj 2618 1036 (39.6) 1582 not recorded

Bhaluka 321 300 (93.5) 21 not recorded

Total 10885 8058 170 drop out, 2657 not recorded

Table-III. Number and types of still births

Centre Total No.of Mode of delivery Sex Types of still births No. (%)
still births

I
NVD CIS M F Macerated Fresh Notknown.

DMCH 476 131 345 251 225 84(17.6) 209 (43.9) 183(38.5)

BSMMU 20 16 04 13 07 07 (35.0) 13 (65.0)

BIRDEM 40 14 26 21 19 21 (52.5) 19(47.5)LCM 1

N. Ganj 17 15 02 11 06 04 (23.5) 13 (76.5)

Bhaluka 19 19 0 15 04 07 (36.8) 12 (63.2)

Total 572 195 377 311 261 123 (21.5) 266 (46.5) 183(32.0)
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Table-IV: Causes of neonatal deaths

August 2003

Causes of death DMCH
(n=345)

168
99
63
00
15 cause
not known

Asphyxia
Pretenn / LBW

Sepsis
Congenital anomaly
Others

N.Ganj
(n=43)

31
08
04
00
00

BSMMU
(n=49)

20
16
13
00
00

BIRDEM
(n=39)

05
19
09
05
01EB

Bhaluka
(n=21)

12
00
09
00
00

Total
(n=497)

236
142
98
05
01 EB, 15

cause not known

*EB =Epidermolysis bullosa

Discussion

This study demonstrates that the
Wigglesworth classification can be used

successfully to assess perinatal mortality. Its
simplicity has allowed it to be adopted for

use in different types of health facilities in
Bangladesh by doctors, nurses and
midwives. Of the total perinatal deaths

recorded in this study, stillbirths were slightly
more frequent (53.5%) than early neonatal

deaths (46.5%). In a community study done
at Matlab17, PMR was quoted as 75/1000

total births, with stillbirths and early neonatal

deaths contributing equally at 37 and 38 per
1000 births. On the other hand, some
hospital studies2.'8-2ohave showed that
stillbirths comprised two-thirds of perinatal

deaths and neonatal deaths o~ly one-third.
Stillbirths were slightly more common than
first-week deaths in studies from India (50-
60%)6, Nepal(57%)21 and Ghana7. None
except the present study used the
Wigglesworth classification.

Among the stillbirths, fresh stillbirths
predominated over normally formed
macerated ones at all centers except
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Table-V: Wigglesworthclassification of perinatal deaths in relation to birth weight category

Birthweight(g) Normally Lethal Conditions Asphyxial Other Unknown Total(%)
formed congenitalassociated conditions specific
macerated malforma-with condition
stillbirths tions immaturity

< 1000 57 00 88 47 02 00 194 (18.1)
1001- 1500 25 00 40 140 25 00 230 (21.5)
1501- 2000 20 01 09 117 21 00 168 (15.7)
2001 - 2500 12 04 00 86 26 *ND 05 133 (12.5)
>2500 07 02 05 101 19 ND 10 144 (13.5)
Unknown*

02 00 00 09 06 *SB 183 200 (18.7)

Total (%) 123(11.5) 07(0.6) 142(13.3) 500(46.8) 99(9.3) 198( 18.5) 1069 (100)

* Wigglesworth table modified with added 'unknown weight' and 'unknown cause' of still birth /
neonatal death

* ND=Neonatal death; * SB=Still birth
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BIRDEM, where the majority (61%) was
macerated. The former are caused almost

exclusively due to problems during labour,
and the latter are most commonly due to
maternal infections, such as syphilis, and
congenital anomalies. BIRDEM mainly
caters for high-risk pregnancies, with
priority service for diabetic pregnancies.
The patients are mainly from upper middle
class strata as the service is on payment,
except for diabetiowomen who are provided
service free of cost, if poor. The result also
reflects the antenatal care provided at this
center; as the majority of patients who
deliver at this center attend regularly and
delivers there.

By far the majority (71.6%) of perinatal
deaths were in the groups comprising
asphyxial conditions (46.8%), conditions
associated with immaturity (13.3%) and
normally formed macerated stillbirths
(11.5%). 'other specific conditions' was
responsible for 9.3% of deaths and was
almost exclusively due to sepsis; only one
death was due to epidermolysis bullosa. One
hundred and eighty three stillbirths (17.1%)
and 15 neonatal (1.4%) deaths Le. 18.5%
could n.ot be classified using the
Wigglesworth system.

In the Matlab study17,the most common of
the identified causes of deaths was

complications associated with a very small
size at birth (prematurityand small-for-date),
which were responsible for 25% of stillbirths
and 54% of early neonatal deaths. The next
most important cause was complication of
prolongedor obstructedlabour (birthtrauma)
accounting for 31% of stillbirths and 26%
of early neonatal deaths. Other significant

causes of early neonatal deaths included
neonatal tetanus, acute respiratory infection,
other neonatal disorders and malformation!

accident. These data were derived by
combining informationprovidedon birth and
death forms and home-interviews of mothers
and birth attendants and therefore relies to

some extent on inferencedrawn by untrained
observers.

Our findings are in conformity with that of
others in the country2.J8.22.Asphyxial
conditions were responsible for the majority
of perinatal deaths except in the <1OOOg
group. This confirms that intrapartum care
and newborn resuscitation need to be

improved. Asphyxia predominates in all but
the <lOOOggroup, in whom 'immaturity' is
responsible. It is disturbingly high in the
>2500g at 70%. Conditions associated with
immaturity were second highest in number.
Even after excluding the cases in which the
birth weights were not known (200 Le.
18.7%), the majority (83.6%) were less than
2500g and only 16.4% were 2500g and
above. Environmental factors and in

particular, maternal malnutrition, early and
frequent pregnancies, hard labour and other
contributing factors need to be abolished;
newborn care practices , and antenatal care
ensured. The quality and adequacy of
antenatal care are also questioned by the
relatively high number of NFMSB found in
this study.

One of the advantages of the Wigglesworth
method was the ability to classify perinatal
deaths without necropsies, which are almost
impossible to obtain in Bangladesh. The
method is superior to the verbal autopsy
which is quite inadequate23.
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Two s.tillbirthshad anencephaly; the mothers
had gestational diabetes (GDM). Diabetes in
pregnancy is associated with a higher risk of
congenital malformations than in the general
population. Three live-births were
determined to have died of congenital heart
disease. The presence of lethal congenital
malformations may have been
underestimated in this study as only post-
mortem examination is confirmatory.

The Wigglesworth classification has been
used very successfully in several districts in
Malaysia8.24.Malaysia has similar cultural
and religious beliefs as Bangladesh. A total
of 26,198 births and 482 perinatal deaths
were reported. The outcomes of about 95%
of these pregnancies were known. The
overall perinatal mortality rate was 18.4 per
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1000 births. The overall stillbirth rate was

quite high at 11.37per 1000births. The ratio
of stillbirths to early neonatal deaths was
1.6:1.Using the Wigglesworthclassification,
81.3% of the deaths were in the groups
consisting of NFMSB (34.4%), asphyxial
conditions (26.8%), and conditions
associated with immaturity (20.1%). Nurses
were trained successfuily to use the
Wigglesworth classification. Table-VI
compares 6 studies using we8 and the
findings of our study have been added. The
gross national product of Bangladesh ranks
among the lowest in the world25.As has been
mentioned, the socio-economic condition

mirrors the pattern of perinatal mortality to
a large extent. In our study, asphyxia and
prematurity are responsible for the bulk of
deaths.

Table-VI. Comparison of perinatal mortality data in countries using wigglesworth pathophysiological
classifications

Country' Date Sampleorigin I Wigglesworthpathophysiologicalgroup
ofstudy

Normally Lethal Conditions Asphyxial Other Total
formed congenital assoc.with condition specific
maceratedmalforma- immaturity condition
stillbirths tions.

Australia 1982-87 Communitybased 10{15.1) 15(22.7) 19{28.8) 5 (7.6) 17(25.8) 66
(Victoria) (Greekwomenonly)

England 1978-79 Hospitalbased 18(24.3) 10(13.5) 31(41.9) 12(16.2) 3 (4.1) 74

UK + Multicentrestudy 53(22.7) 51(21.9) 70(30.1) 30(12.9) 29(12.4) 233

Greece 1983 Communitybased 28(12.0) 48(20.6) 52(22.3) 93(39.9) 12(5.2) 233

Malaysia 1990-91 Communitybased 166(34.4) 66(13.7) 97(20.1) 129(26.8) 24{5.0) 482

India 1988-89 Hospitalbased 95(48.5) 8 (4.1) 39(19.9) 47(24.0) 7 (3.5) 196
Bangladesh2001 Hospitalbased 123(11.5) 7 (0.6) 142(13.3) 500(46.8) 99(9.3) 1069
(Presentstudy) **198{18.5)

. ArrangedaccordingtotheGrossNationalProductofeachcountryfor1991
+ Notavailableinthereference

** In198(18.5%)cases,causecouldnotbedetermined
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It is clear from the comparison of the 6
studies thatas the country in question is more
economically developed, the percentage of
normally formed macerated stillbirths
decreases and that of lethal congenital
malformations and conditions associated

with immaturity rises. The data on asphyxial
conditions show a similar trend, decreasing
in relative importance with increasing
economic development, with the exception
of data from Greece26.These findings agree
with previous opinions and studies that point
to a strong correlation between perinatal
deaths and socio-economic factors.

The aim of determining the causes of deaths
in the perinatal period is to find means of
reducing the number of such fatalities. The
majorareas needingintervention,whichhave
been identified in this study, are antepartum
care, obstetric and resuscitation practices,
and newborn care. Although it has been
hospital based and may not reflect exactly
the situation prevailing in the community, it
must be taken into account that the babies

originate in the community. It is imperative
that concerted efforts be made to improve
the situation of the unborn as well as the

newborn. The Wigglesworth method is a
simple and effective way to audit perinatal
care and, if put to use, may well help to
achieve this goal.
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