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ABSTRACT
Worldwide, for an estimated 358,000 women, pregnancy and childbirth end in death and mourning, and
beyond these maternal deaths, 9-10% of pregnant women or about 14 million women per year suffer
from acute maternal complications. This paper documents the types and severity of maternal and foetal
complications among women who gave birth in hospitals in Matlab and Chandpur, Bangladesh, during
2007-2008. The Community Health Research Workers (CHRWs) of the icddr,b service area in Matlab
prospectively collected data for the study from 4,817 women on their places of delivery and pregnancy outcomes. Of them, 3,010 (62.5%) gave birth in different hospitals in Matlab and/or Chandpur and beyond.
Review of hospital-records was attempted for 2,102 women who gave birth only in the Matlab Hospital
of icddr,b and in other public and private hospitals in the Matlab and Chandpur area. Among those,
1,927 (91.7%) records were found and reviewed by a physician. By reviewing the hospital-records, 7.3%
of the women (n=1,927) who gave birth in the local hospitals were diagnosed with a severe maternal
complication, and 16.1% with a less-severe maternal complication. Abortion cases—either spontaneous
or induced—were excluded from the analysis. Over 12% of all births were delivered by caesarean section
(CS). For a substantial proportion (12.5%) of CS, no clear medical indication was recorded in the hospitalregister. Twelve maternal deaths occurred during the study period; most (83%) of them had been in contact
with a hospital before death. Recommendations include standardization of the hospital record-keeping
system, proper monitoring of indications of CS, and introduction of maternal death audit for further improvement of the quality of care in public and private hospitals in rural Bangladesh.
Key words: Caesarean section; Delivery; Foetal complications; Hospitals; Maternal complications; Maternal mortality; Perinatal mortality; Record-keeping; Bangladesh

INTRODUCTION
Giving birth should be a time for celebration;
however, for an estimated 358,000 women worldwide, pregnancy and childbirth end in death and
mourning (1,2). Beyond these maternal deaths are
numerous episodes of acute maternal complication: by some estimates, 9-10% of pregnant women or about 14 million women per year suffer from
acute maternal complications (2,3). Estimate of the
World Health Organization (WHO), United NaCorrespondence and reprint requests should be
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tions Children’s Fund, and United Nations Population Fund (approximately 15% of expected births
suffering from obstetric complications) is more
than double this figure: approximately 20 million
women suffer from an obstetric complication. The
consequences of birth and acute maternal complications, including death and disabilities, make up
the largest burden of disease affecting women in
developing countries (4-6).
In Bangladesh, an estimated 11,000-21,000 women
die each year due to pregnancy-related complications (7), and a further 320,000 women suffer
from injuries or disabilities caused by these complications during pregnancy and childbirth (8).
Although most of these injuries or disabilities are
not life-threatening, these may render women outcast from their family and society. Women with
disabilities may also face cultural, social or other
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barriers to obtaining care and, therefore, become
silent sufferers (9-11).
Measuring acute maternal complication is difficult,
particularly in populations where not all women
give birth in a hospital. The number and percentage of women in Bangladesh who suffer from acute
maternal complications or medium or long-term
disabilities are not yet known. The reliability of reported complications based on a woman’s recall is
poor, even if the woman suffered from a life-threatening complication (12,13). Reliable ascertainment
of maternal complication requires observation by
a trained service provider, and this is typically facility-based. For this reason, few studies have been
able to measure the incidence of acute maternal
complications at the population level (14,15).
The aim of the present study was to document the
types and severity of acute maternal and foetal complications among women admitted to different
hospitals around the time of childbirth and postpartum.

MATERIALS AND METHODS
Study area
We conducted the study in the icddr,b service area
in Matlab, a rural area located about 55 km southeast of Dhaka, the capital of Bangladesh. In 2007,
the population in the study area was approximately
113,660 (16). The major sources of income are fishing and farming, and about two-thirds of women
have received institutional education (16). The area
has been under surveillance since 1966 for vital
events (births, deaths, marriages, migration) by the
village-based Community Health Research Workers
(CHRWs). At the time of this study, the CHRWs visited each household bi-monthly to collect data on
the reproductive health status of women and determined pregnancy, using a pregnancy-detection
strip. Other CHRWs provided services from fixed-site
clinics bi-weekly, along with counselling pregnant
women to seek antenatal care and attend hospital
for safe delivery. These CHRWs also disseminated
information to groups of pregnant women about
home-based lifesaving skills for newborns, including management of the newborns during normal
delivery and for maternal and neonatal complications, such as prolonged labour, excessive bleeding,
and birth asphyxia (17-19).
The icddr,b service area has four subcentre clinics
run by nurse-midwives and paramedical staff and
a hospital in Matlab town with a 30-bed maternity
unit run by doctors and nurses (16). Each subcentre
clinic serves about 20,000 persons. They provide
limited obstetric services 24 hours, including care
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for normal labour and delivery, the first dose of antibiotic for infection, the first dose of magnesium
sulphate (MgSO4) for eclampsia, and oxytocin only
for active management of third stage of labour
(AMTSL). When necessary, they refer women with
complications to the Matlab Hospital of icddr,b
where the staff members provide all components of basic emergency obstetric care (EmOC),
including manual removal of the placenta, assisted delivery, oxytocin for AMTSL, MgSO4, and
sedatives for eclampsia, and removal of retained
products.
Complicated cases not manageable at the Matlab
Hospital are referred to the public and private hospitals in Chandpur district town where services
can be reached in about 40 minutes by motorized
transport and in about one hour by three-wheelers from Matlab; icddr,b offers free transportation
to all the patients referred but management of patients in hospitals in Chandpur is not part of the
responsibility of icddr,b.

Study population
We targeted all pregnant women in the icddr,b
service area in Matlab, who gave birth during
2007-2008.

Definition of maternal complications
Information on maternal complications was collected for all women who were admitted during
labour or up to 42 days postpartum to any of the
following hospitals: the Matlab Hospital of icddr,b,
one public hospital in Matlab, and two public and
26 private hospitals in Chandpur district.
We aimed at classifying women by the severity of
maternal complications, using three groups: severe
maternal complication, less-severe maternal complication, and vaginal delivery without any maternal complication. The definition of severe maternal
complication was adapted from the definitions of
near-miss and lifesaving surgery proposed in the
literature (20). Women with maternal complications were classified by primary diagnosis only,
giving precedence to haemorrhage, hypertensive
disorders of pregnancy, infection, anaemia, and
dystocia sequentially. Indications for CS were classified using the classification proposed by Stanton et
al. (21). Some women had given birth by CS without a reported maternal complication; these were
included in a category of CS without any maternal
complication. Lastly, we added a category of foetal
complication, regardless of whether or not women
had a maternal complication (Table 1).

Data-collection
As part of the regular responsibilities, the CHRWs generated a list of pregnant women, using the
JHPN
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Table 1. Diagnostic criteria for maternal and foetal complications
Severe maternal complication:
Major obstetric interventions (emergency and elective CS, laparotomy,
Dystocia
hysterectomy, craniotomy, and internal version) due to absolute maternal indications (Ruptured uterus; Brow presentation; Transverse lie; and
Foetopelvic disproportion, including impending rupture of uterus) (22)
Haemorrhage

Severe antepartum and postpartum haemorrhage (bleeding with shock or
transfused with 2 or more units of blood)

Hypertensive
disorders of
pregnancy

Eclampsia (seizures associated with hypertension, i.e. diastolic blood
pressure ≥110 mmHg) and severe pre-eclampsia (hypertension with
proteinuria >2 ++, blurred vision, or hyperreflexia)

Septic shock
or septicaemia

Genital source of infection and hyperthermia (fever 38.3 °C and above
for >48 hours) or hypothermia and low blood pressure (systolic <90 mmHg)
or confusion or unconsciousness or scanty urine output (<30 mL/hour)
and faster pulse rate (110 or more/minute) or rapid breathing (30 or more
breaths/minute)

Severe anaemia

Haemoglobin level <7 g/dL

Less-severe maternal complication:
Women who did not meet the criteria for severe maternal complications but hospital-records reported a
diagnosis of vaginal bleeding, dystocia (prolonged labour, breech delivery, and other malpresentations
which do not qualify as being due to absolute maternal indications), hypertension, infection (chorioamnionitis and urinary tract or genital infection), or mild or moderate anaemia
Vaginal delivery without any maternal complication:
Women who did not meet the criteria for severe or less-severe maternal complications and gave birth
vaginally
CS without any maternal complication:
CS without any of the maternal complications mentioned above
Foetal complication:
Perinatal death (stillbirth* or death within the first week of life), foetal distress†, cord prolapse$, twin
delivery, and premature delivery§ whether or not there was a maternal complication
*Birth of a foetus after 28th completed weeks (weighing 1,000 g or more) when the baby does not
breathe or show any sign of life after delivery; †A clinical condition characterized by a complex of signs
indicating a critical response in the foetus to stress, a result of intrauterine foetal hypoxia; $The umbilical
cord lying inside the vagina or outside the vulva following rupture of the membrane; §Delivery of the
foetus before 36th completed weeks of pregnancy (23-25); CS=Caesarean section
women’s unique identifiers. They collected information within one or two week(s) of a pregnancy
outcome on all pregnant women during 20072008, including the place of birth, and the name
and location of the hospital if any admission took
place during delivery or immediately postpartum.
Admissions to more than one hospital were noted.
They also noted whether the child was born alive
and survived or not until the first week of life.
A physician searched the hospital-records for any
Matlab woman admitted during labour or postparVolume 30 | Number 2 | June 2012

tum to the Matlab Hospital, or any of the public or
private hospitals in Matlab or Chandpur, including the admission registers and individual patientrecords. Admissions were classified by maternal or
foetal complications (Table 1). The hospital-records
were reviewed every two weeks, using a structured
data-extraction form.
Maternal deaths were noted by the CHRWs and
matched with maternal death reporting from the
Matlab’s Health and Demographic Surveillance
System (HDSS). The cause of death was ascertained
133
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by verbal autopsy diagnosed by a physician (26).
Data on maternal education were also obtained
from the HDSS.

Analysis of data
Data were computerized using the Oracle 10g software (Oracle Corporation, USA) after review for accuracy, consistency, and completeness. Descriptive
analyses of types of complications and care-seeking
patterns were done using the Stata software (version 8.0) (Stata Corp. Inc., College Station, TX, USA).
Pearson’s chi-square test was used for testing the
crude associations.

RESULTS
Description of the sample
In the study area, the CHRWs reported 5,332 women with a pregnancy outcome during 2007-2008,
of whom 4,817 (90%) were covered by the present
study (Fig. 1). Of these women, 3,010 (62.5%) delivered in facilities and 1,807 (37.5%) delivered at
home.
Review of the facility-records was not feasible to
perform for all women who delivered in different
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facilities (n=3,010). Records were reviewed for the
2,102 women who gave birth in the local hospitals, including the Matlab Hospital of icddr,b, one
public hospital in Matlab, and two public and 26
private hospitals in Chandpur. The remaining 908
women who delivered at the icddr,b subcentre
clinics (n=703) and at hospitals beyond Chandpur
(n=205) were excluded from this record-review procedure primarily because: (a) complicated deliveries get referred from the subcentres to the Matlab
Hospital of icddr,b; (b) women who sought care at
hospitals beyond Chandpur included more than
98 different hospitals across the country, including
districts as far as Dhaka, Cox’s Bazar, Sylhet, Khulna, and Dinajpur—the project did not have the
funds to track them; and (c) in some cases, women
themselves did not know or remember the name of
the hospital. Finally, among the 2,102 women who
delivered in the local hospitals, 1,927 (91.7%) hospital-records were reviewed, and 175 (8.3%) records
were not found.

Hospital-delivery and referral pattern
Of the 2,102 women, 1,408 (67%) attended the
Matlab Hospital of icddr,b and the remaining 694

Fig. 1. Study coverage of women in the icddr,b service area in Matlab, who delivered during
2007-2008
Total number of deliveries (live- or stillbirths) among the women in the icddr,b
service area in Matlab during 2007-2008 (n=5,332)

Missed in the field
(n=515)

Births covered by the
present study (n=4,817)

Delivery at home (n=1,807)

icddr,b subcentres
(n=703 )

Records reviewed
(n=1,927)
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Delivery at facility (n=3,010)

Hospitals in Matlab and
Chandpur (n=2,102)

Hospitals beyond
Chandpur (n=205)

Records not found
(n=175)
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(33%) women gave birth in the public or private
hospitals in Matlab and Chandpur. More than onethird (38%) in the latter group were referred from
the Matlab Hospital of icddr,b; the remaining 62%
bypassed the icddr,b health system (Fig. 2). The use
of public hospitals was low [29/2,102 in Matlab Upazila Health Complex (UHC) and 151/2,102 in Chandpur public hospitals]; 514 of the 2,102 births took
place in the local hospital in the private sector.

such complications. Women with severe (75.2%)
and less-severe (49.5%) maternal complications
sought care in the private hospitals in Chandpur.
Women who had a vaginal delivery without any
maternal complication were mostly (91%) managed in the Matlab Hospital of icddr,b.
The majority (68.8%) of severe and less-severe maternal complications was related to dystocia, and

Fig. 2. Place of delivery and referral pattern in women giving birth in Matlab and Chandpur
hospitals, 2007-2008

No. of pregnant women

1,600

No referral, went by own

Referral via icddr,b

1,400
1,200
1,000
800

1,408

600

176

400
75

200

12

17

0
Matlab Hospital
of icddr,b

338

76

Matlab Upazila Chandpur public
Health Complex
hospitals

Maternal complications
Table 2 reveals the profile of women with maternal
complications and the places of care-seeking for

Chandpur private
hospitals

the bulk of those visited the private hospitals (Table
3). Hypertensive disorders were present in 12.6%
of the women, and haemorrhage (8.4%), anaemia
(6.4%), and infection (3.8%) were infrequent. The

Table 2. Women with maternal complications by severity and type of hospital in Matlab and
Chandpur, 2007-2008
Place of birth
Public hospitals
Private
Matlab Hospital
in Matlab and
hospitals in
All
Maternal complication
of icddr,b
Chandpur
Chandpur
No.
Severe maternal
complications
Less-severe maternal
complications
CS without any maternal
complication
Vaginal delivery
without any maternal
complication
No records found
All
CS=Caesarean section
Volume 30 | Number 2 | June 2012

%

No.

%

No.

%

No.

%

19

13.5

16

11.3

106

75.2

141

100

102

32.8

55

17.7

154

49.5

311

100

0

0

13

8.7

137

91.3

150

100

1,201
86
1,408

90.6
49.1
67.0

67
29
180

5.1
16.6
8.6

57
60
514

4.3
34.3
24.5

1,325
175
2,102

100
100
100
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Matlab Hospital of icddr,b took the major share in
treating women with any complication other than
dystocia (Table 3). Very few cases of haemorrhage,
hypertensive diseases, infection, or anaemia were
treated in any of the public or private hospitals in
Matlab or Chandpur.
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in Chandpur performed nine times as many CS
compared to the public hospitals in Matlab and
Chandpur (Table 5). CS without any maternal complication was found in 24.9% of the cases. The
next common indication for CS was an absolute
maternal indication (24.7%), followed by other

Table 3. Severe and less-severe maternal complications by obstetric diagnosis and type of hospital in
Matlab and Chandpur, 2007-2008
Place of birth
Matlab
Public hospitals
Private
Maternal complication
Hospital
in Matlab and
hospitals in
All (n=452)
of icddr,b
Chandpur
Chandpur
(n=121)
(n=71)
(n=260)
Haemorrhage
17 (14.0)
7 (9.9)
14 (5.4)
38 (8.4)
Severe
6
1
11
18
Less severe
11
6
3
20
Hypertensive disorders
36 (29.7)
11 (15.5)
10 (3.9)
57 (12.6)
of pregnancy
Severe
5
3
8
16
Less severe
31
8
2
41
Infection
13 (10.7)
2 (2.8)
2 (0.8)
17 (3.8)
Severe (sepsis)
0
0
1
1
Less severe
13
2
1
16
Anaemia
26 (21.5)
1 (1.4)
2 (0.8)
29 (6.4)
Severe
8
1
2
11
Less severe
18
0
0
18
Dystocia
29 (24.0)
50 (70.4)
232 (89.2)
311 (68.8)
Severe
0
11
84
95
Less severe
29
39
148
216
All
121 (100)
71 (100)
260 (100)
452 (100)
Figures in parentheses indicate percentages

Relationship between maternal and foetal
complications
We found 105 perinatal deaths among women giving birth in the hospitals, resulting in a hospital
perinatal mortality rate of 5.0%. The perinatal mortality rate was the highest (7.1%) among women
with severe maternal complications (Table 4). The
rates of foetal distress were the highest among women with a CS without any maternal complication
(32.7%), followed by women with severe and lesssevere maternal complications (17% in severe and
13.8% in less severe).

Indications for caesarean section
In total, 591 (12.3%) CS were recorded among all
women in Matlab, of which 401 (68%) were carried out in the hospitals in Matlab or Chandpur. The remaining 190 (32%) CS were performed
in hospitals beyond Chandpur, the indications
for which remain unknown. The private hospitals
136

less-severe maternal complications (18%) and failure to progress (16.5%). For 12.5% of the CS, no
clear medical indication was noted in the hospital-records (Table 5).

Educational status of admitted women
The proportion of women with severe or less-severe
maternal complications was strongly associated
with the level of education of the women (Table 6).
CS without any maternal complication was more
common among women with more than 10 years
of schooling.

Maternal death
Twelve maternal deaths were recorded in the
study population during the two-year study period, resulting in a maternal mortality ratio of 255
per 100,000 livebirths. Four of the women who
died delivered at home, and of them, three visited
a hospital during the postpartum period. Six of the
women delivered in a hospital, and two women
died without delivery: one at home and one on
JHPN
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Table 4. Maternal and foetal complications by severity in Matlab and Chandpur, 2007-2008
Foetal complication
Maternal
Cord
Twin
Premature
No foetal
complication Perinatal Foetal
All
death
distress prolapse pregnancy delivery complications
Severe
maternal
complications 10 (7.1) 24 (17.0)
0
1 (0.7)
1 (0.7)
105 (74.5)
141 (100)
Less-severe
maternal
complications 12 (3.9) 43 (13.8) 8 (2.6)
5 (1.6)
5 (1.6)
238 (76.5)
311 (100)
CS without
any maternal
complication
7 (4.7) 49 (32.7)
0
2 (1.3)
0 (0)
92 (61.3)
150 (100)
Vaginal
delivery
without any
maternal
complication 59 (4.5) 22 (1.7) 110 (8.3)
6 (0.5)
17 (1.3) 1,111 (83.9) 1,325 (100)
No records
found
17 (9.7)
0
0
0
0
158 (89.7)
175 (100)
All
105 (5.0) 138 (6.6) 118 (5.6)
14 (0.7)
23 (1.1) 1,704 (81.0) 2,102 (100)
Figures in parentheses indicate percentages; CS=Caesarean section
Table 5. Indications of CS in public and private hospitals in Matlab and Chandpur, 2007-2008
Place of birth
Indications of CS
Public hospitals in Matlab Private hospitals
All (%)
and Chandpur (%)
in Chandpur (%)
Absolute maternal indication*
27.5
24.7
24.7
Other severe maternal
5.0
3.0
3.2
complications†
Other less-severe maternal
complication$
10.0
18.8
18.0
CS without any maternal
complications§
12.5
26.3
24.9
Failure to progress
25.0
15.5
16.5
20.0
11.6
12.5
No clear medical indication**
All
40 (100)
361 (100)
401 (100)
*Ruptured uterus resulting in haemorrhage and shock, brow presentation, transverse lie, foetopelvic
disproportion, including pre-rupture of uterus; †Include eclampsia and severe pre-eclampsia; $Include

prolonged labour, history of previous CS, breech presentation, and other malpresentations which
do not qualify as being due to absolute maternal indications, hypertension; §Include foetal distress,
premature rupture of the membrane, disorders of amniotic fluid, and membrane; **Include post-dated,
premature labour, and full-term pregnancy with labour pain; CS=Caesarean section
the way to a hospital. Only one maternal death
was found in the records of a private hospital, and
this hospital-record was reviewed. Results of review of verbal autopsy data on all 12 deaths showed
that six women died due to haemorrhage (one for
antepartum haemorrhage and five for postpartum
haemorrhage); one woman died from septic shock;
one woman died from post-operative complication
Volume 30 | Number 2 | June 2012

after CS; and four women died due to indirect causes (two from multiple organ failure and one each
from uterine cancer and stroke) (Fig. 3).

DISCUSSION
Nearly two-thirds (62.5%) of all pregnant women
in Matlab of Bangladesh gave birth in hospital.
Review of the hospital-records showed that 7.3%
137
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Table 6. Maternal complications by maternal education in Matlab and Chandpur, 2007-2008
Years of schooling
Maternal
No schooling
1-4
5-7
8-10
>10
Unknown
complication
No.
%
No.
%
No.
%
No.
% No.
%
No.
%
Severe maternal
complications
11
5.3
16 10.3 31
6.4
54
6.1 12
8.8
17
7.3
Less-severe maternal
complications
37 17.9 14
9.0
60 12.4 147 16.5 24 17.7
29 12.4
CS without
any maternal
complication

13

6.3

10

6.5

Vaginal delivery
without any
maternal
complication
136 65.7 103 66.4
No records found
10
4.8
12
7.7
All
207 100 155 100
p<0.01; CS=Caesarean section

19

3.9

70

7.9

22

16.2

16

6.9

342
30
482

70.9
6.2
100

543
75
889

61.1 64 47.1
8.4 14 10.3
100 136 100

137
34
233

58.8
14.6
100

Fig. 3. Maternal deaths in the icddr,b service area in Matlab, 2007-2008
Maternal deaths (n=12)
Place of death

Place of delivery
Home (n=4), undelivered (n=1)

Home (n=3)

Different hospitals (n=6)

Different hospitals (n=5)

On the way, undelivered (n=1)

On the way (n=4)

Causes of death

Indirect (n=4)

Direct (n=8)

Haemorrhage
(n=6)

Septic shock
(n=1)

Complications
after CS (n=1)

Uterine
cancer (n=1)

Multiple organ
failure (n=2)

Stroke
(n=1)

CS=Caesarean section
of the admitted women were diagnosed with a
severe maternal complication while 16.1% had
a less-severe maternal complication. The great
majority of severe and less-severe maternal complications were related to dystocia (68.8%), followed by hypertensive disorders of pregnancy
(12.6%); haemorrhage, anaemia, and infection
were less common. If these hospital cases represent
138

the lower bound of the number of women with severe and less-severe maternal complications in the
population, at least 2.9% of all pregnant women
suffer from a severe maternal complication and
6.5% a less severe maternal complication (excluding those who were diagnosed with an abortion-related complication). Women with severe maternal
complications were also at a greater risk of perinaJHPN
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tal mortality; hence, the burden of severe maternal
morbidity is compounded by the concomitant
burden of perinatal mortality. The higher perinatal
mortality among women with maternal complication confirms findings elsewhere (27).
Twelve maternal deaths occurred during the study
period: for every maternal death, there were
12 women with severe maternal complications and 26 with less-severe maternal complications. If these ratios hold true worldwide, taking into account the WHO estimate of 358,000
maternal deaths annually (1,2), there would be
4.3 million women with severe maternal complications and 9.3 million with less-severe maternal complications (excluding abortion-related
complications). It was found that haemorrhage
caused 50% of maternal deaths, most (83%) of
whom sought care from a hospital around birth or in
the postpartum period. The findings of the present
study showed that, despite the higher numbers of
women presenting at hospitals with dystocia and
hypertensive disorders of pregnancy, it continues to
be haemorrhage that kills pregnant women in the
Matlab setting. The common belief that complications during pregnancy are caused by supernatural
factors that cannot be treated by medical doctors
(28) appears to be changing: 75% of women who
died had reached at least one hospital.
The findings of the present study showed that the
less-severe maternal complications were not associated with excess perinatal mortality. This is surprising given that 48% of the study women with
less-severe maternal complications were associated
with dystocia, which is known to compromise the
condition of the foetus. Even so, it is worth noting
that most perinatal deaths occurred among women
who suffered no complication and had a vaginal delivery—the findings being similar to those of other
studies (27). This confirms that obstetric complications only explain part of all perinatal deaths.
Institutional delivery and/or the presence of a
skilled birth attendant can make a critical difference to the survival of mothers and their babies as
has been noted in other studies (29). The aim of
future health programmes should be directed to
sensitize people for delivery at facility with the provision of skilled attendance at birth. Given the
20-year history of a midwifery programme in the
icddr,b service area in Matlab, it is encouraging that
62.5% of all pregnant women in the icddr,b service
area gave birth in a facility compared to the 2007
nationwide rate of 15% (range 11-27%) (30). Of
the total deliveries, the Matlab Hospital of icddr,b
and its four subcentre clinics covered 44% of the
total deliveries; 26 private hospitals in Chandpur
covered another 10.6%; three public hospitals in
Volume 30 | Number 2 | June 2012
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Matlab and Chandpur covered only 3.7%; and the
hospitals beyond Chandpur covered 4.2%. If the
Matlab Hospital of icddr,b and its four subcentre
clinics were removed from the equation, the institutional delivery rate of 18.5% in the other hospitals in Matlab and Chandpur and beyond is almost
similar to that reported for the nation. Findings of
studies in South Asian countries showed that it is
only in Sri Lanka that most births take place in institutions compared to 21% in Nepal and less than
40% in India and Pakistan (31).
Women with a complication tend to bypass the
icddr,b health system in Matlab, although the
icddr,b system can identify, stabilize, and refer them
to Chandpur (primarily to the public hospital) with
transport paid. This bypassing phenomenon noted
in some other studies needs further investigation
(32). It is notable that most births taking place in
the Matlab Hospital of icddr,b are normal vaginal
deliveries while those with complications seek care
in hospitals with comprehensive EmOC. It is likely
that women and their families detect problems at
home and determine to go directly to a hospital
where they know they can have all emergency care,
if needed.
Among all Matlab women with live- and stillbirths,
12% had a CS compared to the national rate of 7%
(range 4-10%) (30). Those who sought care in the
private hospitals were far more likely to have a CS
than those in the public hospitals. This resulted in
nine CS in the private hospitals for every one
in the public hospitals. The share of CS in the
public and private hospitals is similar to that
found countrywide: about two-thirds of all CS were
done in the private sector in 2007 (31)—nearly
twice the rate found in the 2001-2003 national
survey (33). Most women with dystocia and with
other severe and less-severe maternal complications or foetal complications (e.g. foetal distress,
breech presentation) visited a private hospital, and
the majority of them had a CS. The diagnosis and
treatment of dystocia is obviously an important
contributor to the CS level. One study has shown
that changes in diagnosing and managing dystocia cases could reduce the CS rate by 50% (34).
Another possible explanation for the high level of
CS is the provider’s incentive to pursue surgical delivery as identified by other studies (8,35). A number
of CS with no clear medical indication (12.5% of
cases) were identified by the present study. Obstetricians (and the private hospitals where they work)
earn more money by doing CS than conducting
vaginal deliveries. Similar findings were reported in
studies in Jordan, Egypt, and Brazil where data demonstrate that medical emergency is not always the
primary reason for this expensive surgery (36-38).
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CS may also reflect women’s desire to avoid the arduous process of labour and delivery, or consider it
modern, particularly when they are from affluent
society and have a higher level of education. Women with 8-10 years of schooling in the present study
were far more likely to undergo CS than women
with no education—consistent with this hypothesis. Similar findings have been reported in other
studies where the CS rate was higher among the
least poor, well-educated and urban women (8).

Limitations
This study had a number of limitations. During
2007-2008, the study covered only 90% of the total
births in the study area. Triangulation with the Matlab surveillance data (HDSS data) revealed that the
great majority of the cases were missed during the
rainy season when most part of the study area was
under water, and communication was particularly
difficult. Furthermore, 8.3% of the hospital-records
could not be found, and 4.2% of the women delivering in the hospitals beyond Chandpur also
could not be traced. The latter is of concern since
they may have represented women with severe
maternal complications. The estimate for acute
maternal complications reported in this study is,
thus, conservative. Minimal data were available on
abortion-related complications, and these were,
thus, excluded from the analysis, despite their importance to maternal health.
The definitions of severe and less-severe maternal
complications used in the study were adapted from
the existing definitions of near-miss and access to
lifesaving surgery. The standard guideline of the
WHO for the definition of near-miss was not available at the time of the study (39), and hence, it was
not followed here. Possible misclassification of severe and less-severe maternal complications due
to poor-quality record-keeping in both public and
private hospitals also cannot be excluded.
The study does not account for outcomes of homedeliveries or deliveries in the Matlab subcentre
clinics, although such outcomes are obviously
extremely important. Given the lack of recordkeeping of home-births by trained professionals
and paucity of information recorded in subcentre clinic registers, there was no way to accurately describe the risks of the study population.
It is also anticipated that women with severe or
less-severe complications would be referred to the
Matlab Hospital of icddr,b.

Conclusions
The results of the present study highlight areas for
capacity-building in the healthcare system of Bang140
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ladesh, including record-keeping and longitudinal
tracking of patient information across hospitals.
Yet, even with the poor record-keeping, we know
that women suffer most from complications of
dystocia, a relatively new and surprising finding.
However, it continues to be haemorrhage that kills
women. The population level with severe and
less-severe complications is at least 10%. Perinatal
mortality is linked to severe maternal complications but also was found high among women
with no recorded complications.
Most women who seek hospital care are selecting
the private over public-sector hospitals, especially
when they have complications. With the increase
in the number of maternity patients, the rate of CS
in the private sector is increasing alarmingly, the
causes of which raise a number of questions about
need vs financial incentives. And those with complications are bypassing the well-established icddr,b
midwifery and hospital in Matlab when a complication arises.
Studies similar to the present one are necessary to
understand where exactly the problems lie in the
health systems and where the limitations are to
save mothers and newborns.

Recommendations
Deliveries at facility are strongly encouraged to
ensure good outcomes for both mother and newborn at delivery and beyond. After 15 years of
introduction of a strategy for delivery at facility,
about one-third of women in Matlab continue to
deliver at home. A large proportion of women,
particularly with complications, bypass the safe
motherhood programme of icddr,b, the reason for
which is not clearly understood. These two problems should be investigated for further strengthening of the safe motherhood programme of the
Matlab Hospital of icddr,b.
The majority of the maternal deaths took place at
hospitals, the reasons behind this could include
poor quality of care or women arriving late at the
hospitals. Maternal death audits need to be introduced in both public and private hospitals for the
improvement of the quality of maternal health
services. Special emphasis on awareness-raising efforts at the community level about specific danger
signs and sites of EmOC services must continue,
and efforts need to be initiated to improve appropriate referral and coordination with appropriate
hospitals.
The rising CS rate is another emerging concern. We
recommend introducing monitoring of the indications of CS in both public and private hospitals to
avoid unnecessary surgical interference. The reasons behind the failure of the public sector to serve
JHPN
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women during emergency complications and the
increased use of the private sector need to be addressed.
A substantial proportion of the hospital-records
were missing which is also an indication of poor
management of the health systems. We recommend introducing a uniform standardized recordkeeping system in both public and private hospitals
and regular use of data of the management information system to monitor the quality of services.
Considerations of the above recommendations will
help improve not only the safe motherhood programme in Matlab but also overall maternal health
services in hospitals in Bangladesh.

ACKNOWLEDGEMENTS
The study was funded by the United States Agency
for International Development (USAID) (Grant
No. GHS-A00-0300019-00). The research team acknowledges with gratitude the commitment of USAID to icddr,b’s research efforts. Dr. Mahbub Elahi
Chowdhury was partially supported by the National Institutes of Health Fogarty International Center
(Grant No. TW007587-04).
The project team is grateful to the valued members
of all the hospitals of Matlab and Chandpur, and
the Matlab HDSS of icddr,b for their generous support and cooperation. The team members would
like to express their gratitude to Mr. Ahsan Kabir for
his outstanding care and precision he demonstrated in coordinating the data-collection and field site
management and to each of the field staff members
for their competent collection of data. Ms Evelyn
Ford deserves special mention for her assistance
during writing this paper; her efforts are acknowledged with profound appreciation.

REFERENCES
1. World Health Organization. Trends in maternal mortality: 1990 to 2008. Estimates developed by WHO,
UNICEF, UNFPA and the World Bank. Geneva: World
Health Organization, 2010. 47 p.
2. Hogan MC, Foreman KJ, Naghavi M, Ahn SY, Wang
M, Makela SM et al. Maternal mortality for 181 countries, 1980-2008: a systematic analysis of progress towards Millennium Development Goal 5. Lancet 2010;
375:1609-23.
3. Fillipi V, Ronsmans C, Campbell OM, Graham WJ,
Mills A, Borghi J et al. Maternal health in poor countries: the broader context and a call for action. Lancet
2006;368:1535-41.
4. United Kingdom. House of Commons. Better off
dead? A report on maternal morbidity from the UK
Volume 30 | Number 2 | June 2012

Huda FA et al.

All Party Parliamentary Group on Population, Development and Reproductive Health. London: House of
Commons, 2009. 62 p.
5. World Bank. Millennium Development Goals. Washington, DC: World Bank, 2000. 4 p. (http://www.developmentgoals.org, accessed on 10 January 2010).
6. United Nations Children’s Fund. Guidelines for monitoring the availability and use of obstetric services.
2nd ed. New York, NY: United Nations Children’s
Fund, 1997. 103 p.
7. World Health Organization. World health report
2005: make every mother and child count. Geneva:
World Health Organization, 2005. 219 p.
8. Koblinsky M, Anwar I, Mridha MK, Chowdhury ME,
Botlero R. Reducing maternal mortality and improving maternal health: Bangladesh and MDG 5. J Health
Popul Nutr 2008;26:280-94.
9. United Nations Population Fund. Maternal morbidity surviving childbirth, but enduring chronic illhealth. Maternal health fact sheet, 2006. New York,
NY: United Nations Population Fund, 2006. (http://
www.unfpa.org/mothers/morbidity.htm,  accessed on
14 January 2010).
10. Patra S, Singh B, Reddaiah VP. Maternal morbidity
during postpartum period in a village of north India:
a prospective study. Trop Doct 2008;38:204-8.
11. World Health Organization. Mother-baby package:
a safe motherhood planning guide. Geneva: World
Health Organization, 1994. 85 p.
12. Ahmed S, Khanum PA, Islam A. Maternal morbidity
in rural Bangladesh: where do women go for care?
Dhaka: International Centre for Diarrhoeal Disease
Research, Bangladesh, 1998. 30 p. (ICDDR,B working
paper no. 113).
13. Filippi V, Ronsmans C, Gandaho T, Graham W, Alihonou E, Santos P. Women’s reports of severe (nearmiss) obstetric complications in Benin. Stud Fam
Plann 2000;31:309-24.
14. Ronsmans C, Achadi E, Cohen S, Zazri A. Women’s
recall of obstetric complications in south Kalimantan, Indonesia. Stud Fam Plann 1997;28:203-14.
15. Ronsmans C, Scott S, Adisasmita A, Deviany P, Nandiaty F. Estimation of population-based incidence of
pregnancy-related illness and mortality (PRIAM)
in two districts in West Java, Indonesia. BJOG 2009;
116:82-90.
16. International Centre for Diarrhoeal Disease Research,
Bangladesh. Health and demographic surveillance
system—Matlab. V. 41. Registration of health demographic events 2007. Dhaka: Health and Demographic Surveillance Unit, Public Health Sciences Division,
International Centre for Diarrhoeal Disease Research,
Bangladesh, 1999. 71 p. (ICDDR,B scientific report
no. 106).
141

Maternal and foetal complications during labour and delivery

17. International Centre for Diarrhoeal Disease Research,
Bangladesh. Health and demographic surveillance
system—Matlab. V. 38. 2005 socio-economic census.
Dhaka: Health and Demographic Surveillance Unit,
Public Health Sciences Division, International Centre
for Diarrhoeal Disease Research, Bangladesh, 2007.
73 p. (ICDDR,B scientific report no. 96).
18. van Ginneken J, Bairagi R, de Francisco A, Sarder AM,
Vaughan P. Health and demographic surveillance system—Matlab: past, present and future. Dhaka: Public
Health Sciences Division, International Centre for
Diarrhoeal Disease Research, Bangladesh, 1998. 44 p.
(ICDDR,B special publication no. 72).
19. Dynes M, Rahman A, Beck D, Moran A, Rahman A,
Pervin J et al. Home-based life saving skills in Matlab,
Bangladesh: a process evaluation of a communitybased maternal child health programme. Midwifery
2011;27:15-22.
20. Ronsmans C. Severe acute maternal morbidity in
low-income countries. Best Pract Res Clin Obstet Gynaecol 2009;23:305-16.
21. Stanton C, Ronsmans C; Baltimore Group on Caesarean. Recommendations for routine reporting on indications for caesarean delivery in developing countries. Birth 2008;35:204-11.
22. Guindo G, Dubourg D, Marchal B, Blaise P, De Brouwere V. Measuring unmet obstetric need at district
level: how an epidemiological tool can affect health
service organization and delivery. Health Policy Plan
2004;19(Suppl 1):i87-i95.
23. World Health Organization. Integrated management
of pregnancy and childbirth. Pregnancy, childbirth,
postpartum and newborn care: a guide for essential
practice. Geneva: Department of Reproductive Health
and Research, Family and Community Health, World
Health Organization, 2003. 180 p.
24. Dutta DC. Text book of obstetrics including perinatology and contraception. 6th ed. New Delhi: New
Central Book Agency, 2006:221-42, 614-21.
25. DeCherney AH, Nathan L. Current obstetric and
gynecologic diagnosis and treatment. 9th ed. Ohio,
OH: McGraw-Hill Medical, 2003. 1,230 p.
26. Ahsan Karar Z, Alam N, Kim Streatfield P. Epidemiological transition in rural Bangladesh, 1986-2006. Glob
Health Action 2009. (doi: 10.3402/gha.v2i0.1904).
27. Kusiako T, Ronsmans C, Van der Paal L. Perinatal
mortality attributable to complications of childbirth
in Matlab, Bangladesh. Bull World Health Organ
2000;78:621-7.

142

Huda FA et al.

28. Goodburn EA, Gazi R, Chowdhury M. Beliefs and
practices regarding delivery and postpartum maternal morbidity in rural Bangladesh. Stud Fam Plann
1995;26:22-32.
29. Bang RA, Bang AT, Reddy MH, Deshmukh MD, Baitule SB, Filippi V. Maternal morbidity during labour
and the puerperium in rural homes and the need for
medical attention: a prospective observational study
in Gadchiroli, India. BJOG 2004;111:231-38.
30. National Institute of Population Research and Training. Bangladesh demographic and health survey,
2007. Dhaka: National Institute of Population Research and Trainning, 2009. 346 p.
31. World Bank. Urgent action needed to address reproductive health needs of Nepali women. Washington,
DC: World Bank, 2010. 4 p. (http://www.worldbank.
org/np, accessed on 3 March 2010).
32. Chowdhury ME, Ahmed A, Kalim N, Koblinsky M.
Causes of maternal mortality decline in Matlab,
Bangladesh. J Health Popul Nutr 2009;27:108-23.
33. National Institute of Population Research and Training. Bangladesh maternal health service and mortality survey. Dhaka: National Institute of Population
Research and Training, 2003. 111 p.
34. Stewart PJ, Dulberg C, Arnill AC, Elmslie T, Hall PF.
Diagnosis of dystocia and management with caesarean section among primiparous women in OttawaCarleton. CMAJ 1990;142:459-63.
35. Pai M. Unnecessary medical interventions: caesarean
sections as a case study. Econ Polit Wkly 2000;35:275561.
36. Khawaja M, Al-Nsour M. Trends in the prevalence
and determinants of caesarean section delivery in
Jordan: evidence from three demographic and health
surveys,1990-2002. World Health Popul 2007;9:17-28.
37. Khawaja M, Kabakian-Khasholian T, Jurdi R. Determinants of caesarean section in Egypt: evidence from
the demographic and health survey. Health Policy
2004;69:273-81.
38. Potter J, Berquo E, Perpetuo I, Leal OF, Hopkins K,
Souza MR et al. Unwanted caesarean sections among
public and private patients in Brazil: prospective
study. BMJ 2001;323:1155-8.
39. Pattinson R, Say L, Souza JP, Broek N, Rooney C;
WHO Working Group on Maternal Mortality and
Morbidity Classifications. WHO maternal death and
near-miss classifications. Bull World Health Organ
2009;87:734.

JHPN

