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Objectives: To assess postpartum care at an international level, we reviewed published literature on postpartum 
maternal deaths. Metho&: Meta-analysis was used to summarize the literature reviewed. Postpartum deaths in develop- 
ing countries were compared with those in the United States. Results: In both developing countries and the United 
States, > 66% of maternal deaths occurred in the postpartum period; 45% of postpartum deaths occurred within 1 day 
of delivery, >65% within 1 week, >80% within 2 weeks. In developing countries, 80% of postpartum deaths caused 
by obstetric factors occurred within 1 week. Conclusions: The first 24 h postpartum and the first postpartum week is 
the high risk of postpartum deaths, and the risk remains significant until the second week after delivery. In developing 
countries, hemorrhage, pregnancy-induced hypertension complications, and obstetric infection are commonest causes 
of postpartum deaths. We suggest primary prevention, early detection, and secondary prevention of postpartum 
deaths. 
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1. Introduction 

Social and medical progress in the 20th century 
has eliminated many of the dangers of childbear- 
ing [I]. When a healthy pregnant woman, with no 
obstetric or medical risk factors, goes into sponta- 
neous labor, she should anticipate a normal deliv- 
ery. Why then, do 580 000 women in the world die 
from pregnancy and childbirth each year [2]? Why 
should the maternal mortality in developing 

l Corresponding author, Tel.: +1 919 9146926; fax: +I 919 
9660458. 

countries be up to 100 times higher than it is in 
developed countries [2]? Much attention has heen 
focused on prenatal care for preventing maternal 
mortality. But very few studies have examined 
postpartum care, even though over half of all ma- 
ternal deaths occur in the postpartum period 
[3-17,19-201. In developing countries, maternal 
mortality was referred to as ‘a neglected tragedy’ 
in 1985 [14]. We suggest that the lack of attention 
to postpartum care in developing countries is an- 
other neglected tragedy, and requires immediate 
attention. 

This study examines postpartum deaths by 
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reviewing selected studies of maternal mortality in 
developing countries. We focus on the distribution 
of maternal death by time, distribution of postpar- 
tum deaths by cause and by age. We also compare 
the distribution over time of postpartum deaths in 
developing countries with the United States. We 
identify the period of highest risk, the important 
risk factors, and recommend postpartum activities 
to prevent deaths. 

2. Materials and methods 

We used meta-analysis to broadly examine ma- 
ternal mortality across several developing coun- 
tries. Studies of maternal mortality were included 
in this review if they met the following require- 
ments: population-based or community-based 
study in a developing country, provided a time dis- 
tribution of maternal deaths, and published after 
1985. The MEDLINE data base was searched 
from 1985 to 1995 using title, authors’ names, and 
the following key words: maternal mortality, ma- 
ternal deaths, postpartum care, postnatal care, 
developing countries, and United States. 

Of 156 articles identified on maternal mortality 
in developing countries, only nine studies met the 
requirements above (Table 1) [3-l 11. Two articles 
described the same study in the same place and in 
the same time [8,9]; this paper used some data 
from one article and some from the other. Since 
most studies defined the prenatal deaths as death 
before delivery, intrapartum deaths as the death 
during delivery, and postpartum deaths as within 
42 days after delivery [3-6,8-111, we also used 
these definitions. Two articles that defined the 
postpartum period as within 90 days of termina- 
tion of pregnancy [8,9], reported only 5% of deaths 
occurring in the 43-90 day period; and we exclud- 
ed these deaths to make the data comparable. 

Seven studies among the review articles reported 
more specifically the time distribution of postpar- 
tum deaths [3-4,6-lo]. Categorization of time, 
however, was different in each study. One article, 
for example, divided postpartum deaths into five 
groups (O-4 h, 5 to ~24 h, 1 to < 7 days, 7 days 
to < 1 month, and 1 month to 42 days) [7]. Others 
divided the time into four to seven groups in dif- 
ferent ways [ 1,4,7-lo]. For each study the number 

of deaths per day was estimated by dividing the 
number of deaths in an interval by the number of 
days in the interval. In order to model the overall 
time distribution of postpartum deaths, this paper 
used a restricted cubic spline function with linear 
regression controlling for study. The SAS macros 
DSHIDE, RCSPLINE and DASPLINE (written 
by F. E. Harrell Jr., Duke University, Durham, 
NC.) were used to fit the model (SAS’ is a 
registered trademark of SAS Institute, Cary, NC). 
According to this distribution curve, postpartum 
deaths could best be divided into six groups: O-l, 
2-7, 8-14, 15-21, 22-30, and 31-42 days after 
delivery. A summary distribution of postpartum 
deaths in developing countries was produced. 

Among 61 studies identified in the United 
States, one article best fultils the requirements of 
this paper. Atrash et al. [15] classified maternal 
deaths as occurring during pregnancy or within 1 
year after pregnancy termination or delivery; but 
among such deaths only 6% occurred between 
43-365 days after birth or pregnancy termination, 
so these deaths were excluded in order to be com- 
parable with the developing country studies. 
Atrash and colleagues divided maternal deaths 
during O-42 days after delivery into six groups, 
and the categorization of time was the same as in 
this paper. 

Abortion (including induced abortion or spon- 
taneous abortion) deaths are traditionally 
categorized as prenatal. We have followed this 
convention, as did most studies in developing 
countries [4,6,7,9-lo] in this review. We also 
reviewed the nine studies in developing countries 
for assessment of the problems associated with 
maternal deaths. 

3. Results 

Of the nine studies in developing countries col- 
lected for this review, three were reported in Africa 
[5,6,1 I] and six in Asia [3,4,7-lo]. The total num- 
ber of maternal deaths was 1636; maternal mortal- 
ity ratios ranged from 135 to 623 per 100 000 live 
births. The study period in the nine studies was 
from 1976 to 1987. 

In the United States [15], the total number of 
maternal deaths was 2229 (excluding 391 deaths 
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The Postpartum Period 

0 
Antepartum Intrapartum Postpartum 

Maternal Deaths 

q Developing Countries aUnited States 

Data for Figure 1: 

Antepartum Intrapartum Postpartum Total of 

maternal deaths maternal deaths maternal deaths maternal deaths 

No. % No. % No. % No. % 

Developing 

countries 391 23.9 253 15.5 992 60.6 1636 100 

United 481 21.6 146 6.5 1602 71.9 2229 100 

States 

Fig. I. Distribution of percentage of maternal deaths by time, in developing countries, 1976-1987 [3-l I], and in the United States, 
1979-1986 [15]. 

when the times of deaths were unknown and 24 
deaths that occurred between 43-365 days after 
delivery). The overall maternal mortality ratio was 
9.1 per 100 000 live births in this study. The study 
period was from 1979 to 1986. 

Fig. 1 shows the percentage distribution of ma- 

temal deaths during pregnancy (antepartum), dur- 
ing delivery (intrapartum) and in the postpartum 
period. The majority of deaths occurred during the 
postpartum period both in developing countries 
(61%) and the United States (72%). 

This review will focus on the postpartum mater- 



The Postpartum Period 

XX L.i et al. /International JoumI of Gynecology & Obstetrics 54 (19%) I-10 

- - + - -United States 

5 

2-7 3142 

The day of postpartum death 

Data for Figure 2. 

The day of o-1 2-7 8-14 15-21 22-30 31-42 Total 

maternal deaths No. % No. % No. % No. % No. % No. % No. 

after delivery 

Developing 

Countries 

307 (44.9)159 (23.2) 99(14.3) 53 (7.8) 42(6.2) 25 (3.6) 684 

United States 735 (45.9) 446 (27.8) 235 (14.7)83 (5.2) 58 (3.6) 45 (2.8) 1602 

Fig. 2. Comparison of percentage distribution of maternal deaths during the postpartum period between developing countries 
[3,4,6-lo], 1976-1987, and the United States [IS], 1979-1986. 

nal deaths. Seven of the nine articles reviewed 
described the time distribution in the postpartum 
period (Bangladesh [3,7-91, China [lo], Egypt [61, 
and India [4]). In these studies 684 maternal deaths 
occurring in the postpartum period were reported. 
We used a cubic spline regression model and meta- 

analysis to divide postpartum deaths into six inter- 
vals: O-l, 2-7, 8-14, 15-21, 22-30, and 31-42 
days after delivery. The predicted numbers of 
deaths per interval were converted to a percentage 
of the total observed postpartum deaths. Fig. 2 
compares the time distribution of postpartum 
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Table 2 
Percentage distribution of postpartum maternal deaths by 
direct specific obstetric causes in developing countries 
[3,4,7-IO], 1976-1987, and the United States [15], 1979-1986 

countries and in the United States are remarkably 
similar - in spite of the different systems of ma- 
ternity care. 

Causes 

Hemorrhage* 
Infection 
PIH complications 
Embolism 
Cesarean section 

complications 

Developing United 
countries States 
(II = 528) (n = 1293) 
% % 

50.2 25.7 
29.9 9.4 
12.9 27.9 
0.4 31.8 
1.3 5.2 

Othersb 5.3 0 

Total 100 100 

sIn developing countries, hemorrhage included 5.7% uterine 
rupture. In the United States, hemorrhage included 2.6% 
uterine rupture. 
bOther obstetric factors. 

The broad causes of maternal deaths in develop- 
ing countries and the United States were also sur- 
prisingly similar. Of 684 deaths in developing 
countries [3,4,6-lo], direct obstetric causes (such 
as postpartum hemorrhage, obstetric infection, 
and complications of pregnancy induced hyperten- 
sion (PIH)) accounted for 528 (77.2%) maternal 
deaths; indirect obstetric causes (such as severe 
anemia and heart disease) for 145 (21.2%) of ma- 
ternal deaths; and 11 (1.6%) deaths had unknown 
causes. In the United States [ 151, direct obstetric 
causes accounted for 1293 (80.7”/0) of maternal 
deaths, and indirect obstetric causes for 309 
(19.3%) of maternal deaths. 

deaths in developing countries and the United 
States. In developing countries, 45% of postpar- 
tum deaths occurred on the first day postpartum, 
23% occurred between 2-7 days, 14% between 
8-14 days, 8% between 15-21 days, 6% between 
22-30 days, and 4% between 31-42 days. In the 
United States, 46% of postpartum deaths occurred 
on the first day, 28% occurred between 2-7 days, 
15% between 8-14, 5% between 15-21, 4% be- 
tween 22-30, and 3% between 31-42. The distri- 
butions of postpartum deaths in developing 

Table 2 shows the distribution of direct obstetric 
deaths in the postpartum period in developing 
countries [3,4,7-lo] and the United States [15]. In 
developing countries, 93% of the deaths were caus- 
ed by the traditional three obstetric events: hemor- 
rhage (50.2%), infection (29.9%), and PIH 
complications (12.9%). Deaths caused by cesarean 
section complications were 1.3%, by pulmonary 
embolism only 0.4%, and by other obstetric causes 
5.3%. By contrast, in the United States, the great- 
est percentage of postpartum deaths resulted from 
pulmonary embolism (31.8%); and 63% resulted 
from the traditional three events: PIH complica- 
tions (27.9%), hemorrhage (25.7%) and infection 
(9.4%). 

Table 3 
Distribution of postpartum maternal deaths by causes and by time, Bangladesh [3], China [IO], Egypt [6], 1982-1986 

Causes 

Direct causes 
Hemorrhage 
Sepsis 
PIH complications 
Others 

Indirect causes 
unknown 
Total 

Tie of death (day) 

o-7 8-28 
% % 

80.3 19.0 
90.6 9.4 
21.7 78.3 

100.0 0 
90.9 0 
52.8 30.6 

100.0 0 
75.1 20.9 

29-42 Total 
% 

No. % 

0.7 137 100.0 
0 85 100.0 
0 23 100.0 
0 18 100.0 
9.1 11 100.0 

16.6 36 100.0 
0 4 100.0 
4.0 177 100.0 
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Table 4 
Distribution of maternal mortality ratios (per 100 Ooo live births) by direct causes of death and by maternal age in Bangladesh 191 
1976-1985 

Maternal age Maternal mortality ratio 
(years) 

Postpartum hem- Abortion PIH com- Infection 
orrhage plications 

IS-19 110.7 118.6 126.6 39.6 
20-34 87.2 64.4 60.2 31.1 
35-44 224.0 268.8 II.2 61.2 

Wther obstetric complications (including antepartum hemorrhage, antepartum infection). 

Obstructed 
labor 

47.5 
29. I 
67.2 

Other 
obstefrk? 

87.0 
72.7 
89.6 

Only three papers [3,6,10] permitted this calcu- 
lation of the distribution of postpartum deaths by 
cause and timing of death in developing countries. 
Table 3 shows that 90.6% of deaths caused by 
postpartum hemorrhage and all of the deaths due 
to PIH complications occurred within 7 days of 
delivery. As expected, deaths from infection oc- 
curred later; 78.3% occurred 8-28 days after deliv- 
ery. No death due to hemorrhage, sepsis or PIH 
complications occurred after the 29th day. Most 
(90.9%) maternal deaths caused by other obstetric 
complications (e.g. obstructed labor, operative 
complications) also occurred within 7 days after 
birth. The bulk (52.8%) of maternal deaths due to 
indirect causes also occurred within 7 days of de- 
livery and only 16.6% occurred after 28 days. 

We analyzed the relationship between maternal 
age and causes of maternal death in developing 
countries. Unfortunately, only one paper describ- 
ed this relationship [9]. As Table 4 shows, all 
causes, except PIH complications, are highest in 
older women and slightly elevated in the youngest 
women. The highest ratio of maternal deaths caus- 
ed by PIH complications was in mothers aged 
15-19 years. Most ratios, except PIH complica- 
tions and obstetric infection, showed a J-shaped 
curve with age. 

4. Discussion 

This review found that most (61-72%) maternal 
deaths occurred within the postpartum period. 
This implies the importance of postpartum care. If 
mothers received postpartum care as assiduously 

as they receive prenatal care, maternal mortality 
would decrease. The National Surveillance for 
Maternal Mortality in China [ 131 evaluated 2160 
maternal deaths in 1990- 1991, and found that 
about 90% of the deaths (1931 cases) could have 
been avoided. A WHO study [l] found a similar 
proportion was preventable when medical records 
were analyzed and evaluated by realistic standards 
based on the prevailing circumstances in some 
developing countries. Using the reported percen- 
tage to calculate the numbers of this review, at 
least 893 (90%) of the 992 postpartum deaths could 
have been avoided in the developing country stud- 
ies. Assuming, worldwide, that 90% of the 354 000 
postpartum deaths occurring annually are preven- 
table, then at least 318 600 maternal deaths could 
be prevented each year with appropriate prenatal, 
intrapartum, and postpartum care. Postpartum 
care, however, is often neglected. 

After analyzing the characteristics of maternal 
deaths in developing countries and the United 
States and focusing on the time of death relative to 
delivery, cause of death, maternal mortality ratio 
by age, we make the following observations on 
postpartum maternal deaths. 

4.1. Period of highest risk 

In this review, 45% of postpartum deaths oc- 
curred in first day after delivery; 68-73% of 
postpartum deaths occurred within the first week 
after delivery; 82-88% occurred within 2 weeks 
after delivery. Thus the first 24 h postpartum is the 
period of highest risk for maternal deaths, the first 
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postpartum week remains a period of high risk, 
and the risk remains significant until the second 
week after delivery. 

4.2. Cause of death affects the time of death 

Obviously, the cause of death strongly in- 
fluences the time of death. In developing countries, 
more than half of direct obstetric causes of 
postpartum deaths are postpartum hemorrhage 
and most of these occur very soon after delivery. 
One study [6] reported that 88% of hemorrhage 
deaths occurred within 4 h of delivery. Over 90% 
of hemorrhage deaths occurred within 7 days of 
delivery. All of the PIH deaths occurred within 7 
days of delivery. On the other hand, most postpar- 
tum sepsis deaths occurred after 7 days 
postpartum. 

The keys to prevention of postpartum mortality 
are primary prevention, early detection and sec- 
ondary prevention. Of the three, primary and sec- 
ondary prevention receive attention in training 
programs. Early detection, however, is curiously 
neglected in many national health programs. 

4.3. Primary prevention 

Primary prevention, for the most part occurs 
during labor and delivery, or even earlier. Hemor- 
rhage is the most common cause of postpartum 
deaths in the developing country studies reviewed. 
Prevention and treatment of anemia, hospital de- 
livery for high risk pregnancy, appropriate and ac- 
tive management of third stage, and judicious use 
of oxytocin or other uterine stimulants can prevent 
a considerable proportion of postpartum hemor- 
rhage; the exact proportion is unknown. Use of the 
partograph can prevent prolonged labor that is 
often associated with an increased risk of hemor- 
rhage and sepsis; thus its use should be encouraged 
in all health facilities, and staff should be trained 
in interpretation and appropriate response. Medi- 
cal staff at all levels should be trained and retrain- 
ed in life saving skills, follow up and supervision 
of high risk pregnant women and new mothers, 
and referral mechanisms. 

Primary prevention of PIH is difficult if not im- 
possible; early detection is, therefore, of great im- 

portance. Prediction of preeclampsia has been 
recommended, such as mean arterial pressure 
(MAP) in the second trimester, but sensitivity and 
specificity have not been assessed [ 181. Medical 
staff at all levels should be trained and retrained in 
identification of preeclampsia and early symptoms 
of eclampsia. Doctors who work at first referral 
hospitals should be trained in treatment of 
preeclampsia and eclampsia. 

Sepsis is probably the most preventable of all 
postpartum morbidity. Vigilant attention to 
hygiene during delivery is of the utmost impor- 
tance in preventing sepsis. Sterilizing labor equip- 
ment, materials (e.g. aprons, gloves) and delivery 
room, and using aseptic techniques before and 
during delivery can prevent much of postpartum 
infection. Because birth attendants, midwives and 
even hospitals can lapse, regular reinforcement 
and attention to necessary supplies (e.g. soap, 
disinfectant, chlorine bleach) can improve compli- 
ance. Treatment of antepartum infections also can 
control or prevent severe postpartum infection. 
Treatment of antepartum anemia can improve re- 
sistance to postpartum infection. 

Educating community members (pregnant 
women, their husbands, and their mothers-in-law) 
is still an important issue. They should be trained 
in the major causes of maternal deaths, prevention 
of maternal deaths, and responsibility of mothers 
and families to prevent maternal deaths. 

4.4. Early detection 

We have seen that the period of greatest risk for 
hemorrhage and PIH is in the first day after deliv- 
ery and drops off steeply thereafter. Thus it is 
crucial that obstetric staff and birth attendants 
observe the newly delivered women closely during 
this time. Early discharge from hospital should not 
be encouraged especially for high risk mothers. 
Mothers who had normal deliveries should be kept 
at least 24 h, and those who experienced complica- 
tions during the pregnancy or delivery should be 
kept at least 48 h. Mothers discharged after 24 h 
should be visited at home during the second or 
third day after delivery at which time they should 
be questioned closely about the blood flow. Pulse, 
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blood pressure and temperature should be 
measured if possible. 

Most deaths from sepsis occur during the sec- 
ond week after delivery, but the infection is usually 
established during delivery or early in the first 
week. A second home visit 7- 10 days after delivery 
is desirable. Early detection involves asking the 
mother about redness and pain, taking tempera- 
ture, checking for foul vaginal discharge, and ex- 
amining the perineum for healing. 

4.5. Secondary prevention 

The great majority of postpartum deaths can be 
prevented if complications are detected early and 
treated promptly. The purpose of close observa- 
tion in the hours after delivery is to begin prompt 
treatment and prevent deterioration of the moth- 
er’s condition and possible death. Problems 
detected at home should be referred as soon as 
possible to an appropriate level of care. Implemen- 
ting this recommendation may require community 
education on the risks to mothers during this 
period, the nature of the danger signs, and the im- 
portance of rapid transfer to care. 

The resources and training necessary to manage 
the common postpartum complications should be 
made available to the lowest level of health care 
that the national health system permits. While it is 
unlikely that blood transfusion or surgery could be 
available below the level of district hospitals, i.v. 
fluid replacement can be available at health 
centers, and oxytocin at health posts. Further- 
more, staff at health posts and health centers, as 
well as all birth attendants and midwives should 
know how to encourage uterine contractions and 
how to apply uterine pressure. Antibiotics (for 
sepsis), diazepam and magnesium sulfate (for PIH) 
should be available at the most peripheral level 
possible in the national health system and staff 
trained in their use. 

Given that the preponderance of maternal death 
occurs in the postpartum period, it is surprising 
that postpartum care has received so little atten- 
tion compared with antenatal and intrapartum 
care. We believe that safe motherhood programs 
should not neglect this crucial period in their plan- 
ning for training, continuing education, and 

allocation of resources. Research is needed on the 
impact of postpartum home visits on postpartum 
morbidity and mortality. 
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