
Introduction

In countries where resources are limited, maternal mortality
is high and most deliveries take place at home, programmes
for training traditional birth attendants (TBAs) have been
promoted and initiated for the last decade or two.1,2 The
rationale for these programmes has been the assumption that:
TBAs are present at most home deliveries; TBAs can be
trained to avoid harmful delivery practices and acquire ben-
eficial ones; and TBAs can be trained to recognize compli-
cations of labour and make appropriate referrals. It is often
stated, at least in project proposals, that training TBAs will
result in a reduction of maternal and neonatal mortality, and
morbidity. TBA training is frequently a major component of
NGO projects and programmes, and some countries, with the
backing of donors such as UNICEF, have embarked on the

large-scale training of TBAs. Bangladesh was one such
country.3,4

Although the implementation of TBA training has been
given such prominence, and despite the fact that a significant
amount of donor funds have been expended on this training,
there have been surprisingly few published reports evaluating
these programmes. One of the reasons for this is the need for
very large study populations to demonstrate a fall in maternal
mortality. Another reason is that it is difficult to measure
many of the expected changes in behaviour as the behaviour,
by its very nature, is difficult to observe. Most evaluations that
have been done suggest that TBA training as a sole inter-
vention does not significantly reduce maternal mortality, and
that improvements are only likely to be observed when TBA
training is linked to a strong referral system which includes
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Objective: To compare the maternal outcome, in terms of postpartum infection, of deliveries conducted by
trained traditional birth attendants (TBAs) with those conducted by untrained birth attendants.

Methods: The study took place in a rural area of Bangladesh where a local NGO (BRAC) had previously under-
taken TBA training. Demographic surveillance in the study site allowed the systematic identification of preg-
nant women. Pregnant women were recruited continuously over a period of 18 months. Data on the delivery
circumstances were collected shortly after delivery while data on postpartum morbidity were collected
prospectively at 2 and 6 weeks. All women with complete records who had delivered at home with a non-
formal birth attendant (800) were included in the analysis. The intervention investigated was TBA training in
hygienic delivery comprising the ‘three cleans’ (hand-washing with soap, clean cord care, clean surface). The
key outcome measure was maternal postpartum genital tract infection diagnosed by a symptom complex of
any two out of three symptoms: foul discharge, fever, lower abdominal pain.

Results: Trained TBAs were significantly more likely to practice hygienic delivery than untrained TBAs (45.0
vs. 19.3%, p < 0.0001). However, no significant difference in levels of postpartum infection was found when
deliveries by trained TBAs and untrained TBAs were compared. The practice of hygienic delivery itself also
had no significant effect on postpartum infection. Logistic regression models confirmed that TBA training
and hygienic delivery had no independent effect on postpartum outcome. Other factors, such as pre-exist-
ing infection, long labour and insertion of hands into the vagina were found to be highly significant.

Conclusions: Trained TBAs are more likely to practice hygienic delivery than those that are untrained.
However, hygienic delivery practices do not prevent postpartum infection in this community. Training TBAs
to wash their hands is not an effective strategy to prevent maternal postpartum infection. More rigorous
evaluation is needed, not only of TBA training programmes as a whole, but also of the effectiveness of the
individual components of the training.
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transport and effective obstetric services at the first referral
level.5–7 Even where reductions in maternal mortality have
been demonstrated, these reductions are modest. Cost-effec-
tiveness exercises have demonstrated that TBA training is
one of the most expensive strategies for preventing maternal
deaths compared with several other interventions, including
support for health centres, hospitals and family planning.8

One aspect of the claims for the beneficial effects of TBA
training which has received the least attention, although it is
usually mentioned along with maternal mortality, is the effect
on maternal morbidity, partly because this is a neglected
research area in itself, and partly because maternal morbidity
is difficult to define and measure.9 On the one hand, there
have been suggestions that while TBA training is a cost-
ineffective strategy for reducing mortality, it might be more
effective when related to morbidity.8 On the other hand,
there are reports that effects on morbidity are unpre-
dictable.10

One of the expected beneficial effects of training TBAs is that
their improved hygienic practices will prevent postpartum
infection in the mother (as well as the baby). TBAs are taught,
as part of their training, to practise ‘three cleans’: ‘clean hands’,
‘clean surface’ and ‘clean cord’ (see Figure 1).11,12

In 1992 and 1993 the Bangladesh Rural Advancement Com-
mittee (BRAC), a large, internationally recognized local

NGO, in collaboration with the London School of Hygiene
and Tropical Medicine (LSHTM), undertook a prospective
study of postpartum maternal morbidity in a rural area of
Bangladesh.13,14 The design of this study made it possible to
evaluate events at delivery, including the training status of the
birth attendant, in terms of morbid outcomes in the mother.

Methods

A total of 2099 pregnant women were identified in the study
area over a period of 18 months. Mothers were visited within
5 days of the birth at which time a detailed history of the birth
was obtained from relatives present at the delivery. Follow-
up visits were made at 2, 6 and 12 weeks postpartum by lay
health workers who recorded details of symptoms since the
last visit and made a brief physical examination. Women
found to be ill during the study were assisted in obtaining
treatment at local NGO and government health facilities.

The study area was one in which BRAC had supported TBA
training, following government guidelines but using its own
trainers. As part of the delivery history, mothers and their
relatives were asked the identity and status of the principle
birth attendant (the person who assisted the delivery of the
baby). If the principal birth attendant was claimed to be a
TBA, her name was checked against the BRAC records to
verify her training status. TBAs not on this list were assumed
to be untrained. Some deliveries were conducted by relatives,

Figure 1. Traditional birth attendant training diagrams
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and as the distinction between relatives and untrained TBAs
is often vague, these were grouped together. The majority of
deliveries (96.9%) took place at home and only a small
number of deliveries (6.5%) were conducted by health pro-
fessionals.

Data on self-reported symptoms were used to measure the
period prevalence of postpartum maternal infection at 2 and
6 weeks postpartum. Infection was deemed to be present if
two or more of the following symptoms were reported: lower
abdominal pain; fever; foul smelling discharge. (Although a
formal medical assessment was not possible, the presence of
these symptoms would usually be considered diagnostic by
most field-level health workers.)

Details of hygiene behaviours by the birth attendant were
used to determine if the delivery was ‘clean’. To count as
‘clean’ a delivery had to have: ‘hands washed with soap’, a
‘clean surface’ and ‘clean treatment of the umbilical cord’.

Data was also collected on a number of other factors which
could have a potential association with maternal infection
including: background characteristics of the women such as
gravidity, age and socioeconomic status; health status during
pregnancy such as nutritional status and symptoms of repro-
ductive tract infection; and delivery events such as prolonged
rupture of membranes, prolonged labour and birth practices.

After exclusion of women who had delivered in a health facil-
ity or with a formally trained health worker and cases with
incomplete data, 800 women had a complete data set com-
prising registration interview, antenatal interview, and three
postpartum interviews at 0–5 days, 2 weeks and 6 weeks.
These cases were analyzed to assess the proportion of cases
with infection and to determine the effect of the presence of
a trained TBA at the delivery. A logistic regression model was
constructed to determine the relative importance of other
factors on postpartum infection.

Results

Overall, the period prevalence of infections according to the
stated criteria was 29.6% (237) at 2 weeks and 8.6% (69) at 6
weeks. These prevalences in the selected sample were very
close to the levels found in the population as a whole (28.3
and 7.3%, respectively). Nearly half (32) of the cases identi-
fied at 6 weeks were persistent. Forty-two percent of deliver-
ies had been attended by untrained TBAs and 58.0% by
trained TBAs.

Trained TBAs were more than twice as likely as the untrained
TBAs to perform a ‘clean’ delivery. (Some untrained TBAs
adopted this behaviour from having seen or heard about it
within the community.) There were no significant differences
between the two groups regarding manipulation of the baby
during delivery, and active removal of the placenta but
trained TBAs were significantly more likely to insert their
hands into the mothers vagina (Table 1).

The significantly higher frequency of clean delivery in the
group of trained TBAs might give rise to the expectation that

infection would be lower in the mothers delivered by this
group. However, we were not able to demonstrate any
relationship between the training status of the TBA and
outcome in terms of symptoms of maternal infection (Table 2).

The absence of a demonstrable association between training
and the occurrence of postpartum infection, despite the
observation that trained TBAs were by and large putting
their training into practice, led to the postulation that the
‘clean’ delivery intervention itself was having an insignificant
effect, and indeed, this was found to be the case (Table 2). It
seemed possible that other birth practices of trained TBAs
(for example, hand insertion), or unrelated factors such as the
presence of pre-existing infection, were influencing the
development of infection, thus cancelling out any beneficial
effect from hygiene practices.

In order to explore the likely determinants of infection in this
population, possible risk factors for infection were identified
in the data set (Table 3). SPSS/PC+ Version 5.0 was used to
select variables from this group and to construct a logistic
regression model. Variables with significance p > 0.1 were
eliminated. The selected variables were then used to create a
final model.

The logistic regression model for infection at 2 weeks (Table
4) shows that a foul vaginal discharge during pregnancy [a
symptom of reproductive tract infection (RTI)] and insertion
of hands into the vagina during labour are both highly signifi-
cant independent risk factors. A long second stage was also
significant. Primigravidity was protective. Neither training of
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Table 1. Training of birth attendant and delivery practices

Untrained Trained p
TBA (%) TBA (%)
(n = 336) (n = 464)

Practised ‘three cleans’ 19.3 45.0 <0.00001
Actively manipulated baby 21.5 17.9 NS
Actively removed placenta 22.3 26.3 NS
Inserted hands in vagina 42.0 52.6 0.00378

NS = not significant.

Table 2. Period prevalence of infection by category of birth atten-
dant and ‘clean’ delivery

n % of women reporting symptoms
of infection

0–2 weeks 2–6 weeks

Untrained TBA 336 30.7 7.1 
Trained TBA 464 28.9  9.7 

NS NS
Not ‘clean’ delivery 526 30.0 9.7
‘Clean’ delivery 274 28.8 6.6

NS NS

NS = not significant.
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the birth attendant nor ‘clean’ delivery practices were signifi-
cant.

The logistic regression model for infection at 6 weeks (Table
5) also shows foul vaginal discharge during pregnancy as a
highly significant independent risk factor. In this case a long
second stage, though not hand insertion, was also highly sig-
nificant. Poor nutritional status in pregnancy also had a sig-
nificant effect. As for infection at 2 weeks, neither training of
the birth attendant nor ‘clean’ delivery practices were signifi-
cant.

Discussion

In this area of rural Bangladesh, where BRAC had under-
taken training of TBAs, utilization of trained TBAs was
reasonably high. This made comparisons of birth practices
and the outcome of deliveries undertaken by trained and
untrained TBAs possible.

The data show that trained TBAs certainly performed better
according to the criteria used than did the untrained. Forty-
five percent of the trained TBAs were practising ‘clean’ deliv-
ery compared with less than 20% of their untrained
colleagues. However, considering that BRAC training is care-
fully conducted and that systematic follow up and supervision
is the norm, this level could be considered disappointing. It is
also of concern that a harmful practice, insertion of hands into
the vagina, was more common in trained TBAs. It might be
expected that in areas where the Government has undertaken
TBA training and in which training and supervision may not
be as good, adoption of desirable practices as a result of train-
ing might be even lower.

Despite improved performance, the presence of a trained
TBA was of no advantage in terms of the development of
postpartum infection as defined in this study. Indeed, ‘clean’
delivery itself gave no advantage and the variables for birth
attendant training and for ‘clean’ delivery were indepen-
dently rejected from both the logistic regression models.

These findings suggest that the problem is not merely that
TBAs are failing to put their training into practice, or even
that the training inadvertently increases the use of unsafe
practices such as hand insertion. The implication is that one
of the major intervention components of their training (the
‘three cleans’) itself is ineffective in preventing postpartum
infection. Considering the impact which improved hygiene
practices are thought to have had on puerperal sepsis in
developed countries,15 and considering the strong beliefs held
by many TBA trainers in the benefits of training TBAs in
hygienic practices, these findings may seem surprising.

However, it is clear from the results that the most potent risk
factor for postpartum infection is likely to be a pre-existing
RTI. Other studies in rural Bangladesh have found a high
prevalence of RTIs16 and microbiological studies in other
countries have demonstrated strong associations between
pre-existing RTIs and postpartum infection.17 The finding
that primigravida were less likely to experience postpartum
infection than multi-gravidae may be associated with this
finding, as women of higher parity may be more at risk of RTI
through their husbands than the recently married. These find-
ings suggest that community detection and treatment of RTIs
in pregnancy may have the potential to improve maternal
morbidity and that research to evaluate this intervention
would be worthwhile.

Long and difficult labour and the insertion of hands (which

Table 3. Variables tested for inclusion in logistic regression model

Women’s characteristics Health status in pregnancy Delivery events

Age Foul vaginal discharge Premature rupture of membranes (>24 h)
Gravidity MUAC < 219 mm Long second stage of labour (>1 h)
Socioeconomic status Insertion of hands in vagina
Literacy Use of ‘three cleans’

Category of birth attendant

Table 4. Logistic regression model for infection reported at 2
weeks postpartum

Variables selected Odds ratio Significance (p)

Characteristics
Gravidity

Primigravida 0.60 0.0203
2–4 (r) 1.00
5 + 0.88 NS

Pregnancy
foul vaginal discharge 2.56 0.0001

Delivery
long second stage 1.97 0.0365
hand put in vagina 1.93 0.0001

NS = not significant.

Table 5. Logistic regression model for infection reported at 6
weeks postpartum

Variables selected Odds ratio Significance (p)

Characteristics
Pregnancy

foul vaginal discharge 2.93 0.0006
MUAC < 119 mm 1.89 0.0199

Delivery
long second stage 3.87 <0.0001
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may be associated with delivery complications) may be
potent factors for introducing or exacerbating existing infec-
tion whether or not the delivery includes the ‘three cleans’. It
may also be that practising a ‘clean’ delivery in itself does not
prevent infection in an environment where every surface is
contaminated. Information on the length of time between the
act of hand washing and the delivery was not collected, but
unless the TBA washes her hands immediately before touch-
ing the mother’s genitalia, there is likely to be ample oppor-
tunity for recontamination. There is evidence from studies of
diarrhoea transmission that the act of hand washing under
conditions in rural Bangladesh is more a symbolic act than an
effective action to prevent infection in a generally contami-
nated environment.18

Nutritional factors were identified as a possible determinant
of postpartum infection. Poorly nourished women, who may
also have micronutrient and vitamin deficiencies, may be at
special risk of developing infections postpartum and these
factors will not be affected directly by hygienic practices at
delivery or training of the birth attendant.

Whatever the determinants of postpartum infection, this
study strongly suggests that training TBAs using the current
protocols in Bangladesh (and other countries), which empha-
size hygiene behaviours, cannot necessarily be expected to
prevent postpartum infection.

In the light of this finding, questions must be asked. If the
current training of TBAs, even when undertaken by consci-
entious NGOs, is ineffective in preventing one of the major
maternal morbidities despite expectations to the contrary,
what should we expect to be achieved by TBA training? What
interventions of proven effectiveness could TBAs be trained
to perform reliably? The authors believe that much of the
enthusiasm for TBA training is based not only on a rather ide-
alistic view of benefits that can be achieved by programmes
which include TBA training, but also on flimsy evidence for
the effectiveness of some of the standard interventions which
form the core of this training.

A far more rigorous approach to the evaluation of TBA train-
ing programmes needs to be adopted. Such evaluation should
not be confined to process indicators and general reductions
of maternal and perinatal mortality.19 They should include
special attention to the specific outcomes which particular
interventions are expected to achieve.20 These outcomes, for
instance maternal morbidity, are frequently mentioned, but
almost never measured.

Although it would be premature to recommend discontinuing
TBA training altogether, policy makers might also consider
that the use of scarce resources to support an under-evaluated
strategy, which may not be cost-effective, could be diverting
the attention of donors, governments, NGOs and others from
interventions for which there is some evidence of effective-
ness in reducing maternal deaths, for example, the training of
community midwives,21 and support for referral and essential
obstetric services at first-level referral facilities.22 TBAs play
a key role in the communities in which they are active and
provide essential social and psychological support for the

pregnant women in their care. It is essential that the inter-
ventions they are trained to provide are supported by
stronger evidence.
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