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Abstract: This paper documents the experience of two health centres in a primary health service
located in interior rural areas of southern Rajasthan, northern India, where trained nurse-midwives
are providing skilled maternal and newborn care round the clock daily. The nurse-midwives
independently detect and manage complications and decide when to refer women to the
nearest hospital for emergency care, in telephonic consultation with a doctor if required. From
2000-2008, 2,771 women in labour and 202 women with maternal emergencies who were not
in labour were attended by nurse-midwives. Of women in labour, 21% had a life-threatening
complication or its antecedent condition and 16% were advised referral, of which two-thirds
complied. Compliance with referral was higher for maternal conditions than fetal conditions.
Among the 202 women who came with complications antenatally, post-abortion or post-partum,
referral was advised for 70%, of whom 72% complied. The referral system included counselling,
arranging transport, accompanying women, facilitating admission and supporting inpatient care,
and led to higher referral compliance rates. There was only one maternal death in nine years.
We conclude that trained nurse-midwives can significantly improve access to skilled maternal and
neonatal care in rural areas, and manage maternal complications with and without the need for
referral. Protocols must acknowledge that some families might not comply with referral advice,
and also that initial care by nurse-midwives can reverse progression of certain complications and
thereby avert the need for referral. ©2009 Reproductive Health Matters. All rights reserved.
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ENHANCING access to skilled care during
and after childbirth is a key strategy for
reducing maternal mortality.1,2 The 2005

World Health Report recommended provision
of professional but de-medicalised care through
midwife-led birthing centres located close to
people's homes.3 Thus, professionally trained
midwives are an important human resource
for rendering maternal health care, especially
in underserved primary care settings. A func-
tioning referral system and back-up hospital
care are vital components of successful mater-
nity care programmes.4 However, referral to an
urban hospital may not be possible or might
be subject to delays because of distance, costs
and the family's apprehensions about the woman
being referred.5

Within India, promoting institutional delivery
through demand-side financing has become a
key strategy to reduce maternal mortality –
women receive a substantial cash payment if
they deliver in a government health facility.6

Concerns have been raised about under-equipped
facilities consequently become overstretched and
quality of care declining, but in fact the majority
of institutional deliveries have taken place in
doctor-led facilities with nurse-midwives work-
ing largely as assistants.
9
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Service guidelines have been developed for
use by skilled attendants working in primary care
settings,7,8 and their knowledge and skills have
been studied and assessed.9,10 Most guidelines
mandate skilled, non-physician attendants to
stabilise and then refer womenwith obstetric com-
plications to the nearest emergency facility. In
2005 the Government of India issued guidelines
allowing nurse-midwives to initiate emergency
care independently before referral. However, there
is little documented experience of the implemen-
tation of such guidance by first-levelmaternal care
services, especially as to how midwives recognise,
manage and refer for treatment of complications,
and how families respond to the need for referral.
Rajasthan's maternal mortality ratio is esti-

mated at 445 per 100,000 live births.11 Deliv-
eries in health facilities have increased from
15% in 1998-99 to 23% in 2005–06 for rural
women,12,13 but marginalised groups continue to
lag behind in access to essential maternal health
services. This paper documents the experience of
two health centres in a primary health service
located in interior rural areas of southern Rajas-
than, in northern India, where trained nurse-
midwives are providing skilled maternal and
newborn care round the clock every day. The
nurse-midwives independently detect andmanage
complications and decide whether to refer women
to the nearest hospital for emergency obstetric
care, in telephonic consultation with a doctor,
when required. It analyses the factors influencing
decisions on when to manage women locally and
when to refer women with maternal complica-
tions, and describes an active referral systemwhich
allowed for rapid access to emergency obstetric
care for women, especially those from the poorer,
socially disadvantaged communities of the area.
Intervention and data sources
Action Research and Training for Health (ARTH),
a non-profit public health organisation based in
southern Rajasthan since 1997, has implemented
a field service programme for a rural population
inhabiting 49 villages (2008 population esti-
mated at 57,000). Recognising the paucity of
doctors in the rural interiors, ARTH initiated a
service to demonstrate the feasibility of providing
maternal health services through nurse-midwives,
by training, empowering and supporting them in
this role. The first health centre started providing
10
24-hour maternal−neonatal health services in
1999, and a second one commenced at the end
of 2002. Southern Rajasthan's villages comprise
several small hamlets scattered across low hills.
While motorable roads reach most village centres,
most hamlets, which are inhabited by margin-
alised scheduled tribes, are accessible only on foot.
Data reported in this paper cover the nine years
from January 2000 to December 2008.
Midwives recruited to health centres had either

undergone an 18-month auxiliary nurse-midwife
(ANM) certificate course or a three-year general
nursing and midwifery (GNM) diploma, both rec-
ognised by the state nursing council. A quick
assessment of knowledge and skills at the time
of recruitment suggested that most lacked the
skills and confidence to conduct a delivery or
manage emerging complications independently.
Doctors and senior nurse-midwives provided them
with practical on-the-job training over 48 days
in maternal−neonatal health care. ARTH deve-
loped and field-tested a local language training
module14 by adapting generic service guidelines
from theWorldHealthOrganization (WHO),Saving
Newborn Lives and Government of India.7,8,15–21

Antenatal care provided at the health centre
was based on the WHO antenatal care model,
(20) adapted for use by midwives in a primary
care setting. Nurse-midwives were trained to
follow evidence-based labour and delivery care
practices.17,21 They were specifically instructed
not to augment labour even in the face of pres-
sure from family members to hasten delivery.
Women were discharged a minimum of 24 hours
after delivery; those with maternal or neonatal
problems stayed for a few days longer, as required.
Decision-making protocols for managing compli-
cations during pregnancy, labour and the post-
partum period were in accordance with WHO
guidance;7 cut-off criteria for referral were con-
veyed during training and reinforced at the time of
the doctors' routine visits and during emergency
telephonic consultations. Although a lot depended
on when women presented at the health centre,
the practice was to detect and manage complica-
tions in the early stages and/or to advise referral
before they developed into full-blown emergen-
cies. For example, referral was considered when
the partograph crossed the alert line, when trans-
verse lie was detected or when a woman presented
in labour with a twin pregnancy. Thus, referral
was advised both for complications and for
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“antecedent conditions” that were likely to lead
to complications. After 2007, midwives had a
24-hour facility for consultation with doctors
over mobile phones linked through a closed
users' group. They were trained in emergency
measures like using intravenous fluids, magne-
sium sulphate, antibiotics, oxytocics after deliv-
ery and ovum forceps for evacuating products
of conception.
In rotation, one of three women gynaecologists

visited each health centre on fixed days, either
once or twice a week. She provided outpatient
services (including first trimester abortions),
reviewed treatment of women with complica-
tions, and reinforced training messages. The
visiting doctor made a conscious effort to guide
and support the nurse-midwives on the day of
her visit, when there were more patients. Women
in labour were managed by nurse-midwives even
on days when the doctor was visiting − she was
called in only in the event of a problem or
complication. Families paid a nominal charge
for delivery at the health centre − Rs 100-150
(US$2-3) for socially disadvantaged groups
and Rs 250-350 (US$5-7) for other commu-
nities. These charges were inclusive of admis-
sion, delivery, medications, inpatient stay and
(after 2005) a set of clothes for the newborn and
one to two post-natal home visits. For referral to
the city hospital, poorer families received free or
subsidised transport and initial medication, at
the discretion of the nurse-midwife on duty.
When necessary, nurse-midwives advised

referral to the comprehensive emergency obstet-
ric and neonatal care facility at the medical col-
lege hospital in Udaipur city, located 58 and
30 km away, respectively, from the two health
centres. Services at this hospital are intended
to be free or very nominally priced. On deter-
mining that referral was required, the nurse-
midwife counselled the family about the woman's
condition and likely risks to the woman or fetus,
assured them that she would accompany them to
hospital and/or arrange for a social worker tomeet
them on admission, and offered to arrange for
transport (free or subsidised for poorer sections).
Once the family agreed, she prepared a referral
note and hired a local fixed-price jeep-taxi. Car-
rying a small medical kit, she accompanied
the woman to the hospital, where she facilitated
timely admission, while also telephoning a social
worker based in Udaipur. The social worker met
the family during or soon after admission and
made daily rounds of the hospital until discharge.
His role was to reassure the patient and family,
help with difficult decisions such as agreeing to
surgery or blood donation, help family members
avail of subsidies (including free medication,
meals for relatives and fair-priced drugs), and
confront any demands for irregular payment.
Nurse-midwives recorded antenatal care on a
patient-retained card and register; kept notes on
labour (including partograph), post-partum and
neonatal care till discharge on a user-friendly
case sheet; and recorded the management of
complications in registers. Families that refused
referral advice despite counselling were asked
to sign an undertaking to that effect. For women
who reached hospital, the social worker recorded
admission and treatment specifics (including sur-
gery and blood transfusion) and outcomes, while
an outreach worker made home visits after a
month and a half to record outcomes among
women with complications. This visit to record
outcomes was made for all women from ARTH's
field area, even if the women did not comply with
referral advice. A programme coordinator (an
obstetrician) reviewed complications and refer-
rals during monthly meetings. Data were ana-
lysed using Epi Info.
Findings
The two health centres commenced operations
respectively in October 1999 and December
2002. Maternal and fetal complications were
detected and managed by nurse-midwives in
two instances − among women in labour coming
for delivery and among those presenting with
a problem during pregnancy, after abortion or
during the post-partum period.

Women presenting in labour
The number of women coming to both health
centres for delivery increased steadily till 2006,
after which there was a drop following the intro-
duction of the cash benefit scheme to women
who delivered at government hospitals. It took
over a year and a half before our two midwife-
led centres could be accredited under the scheme.
Of 2,771 women who presented in labour from
January 2000 to December 2008 (Figure 1),
nurse-midwives detected complications in 575
(20.7%) (Table 1). These included 324 women
11
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primarily with a maternal complication and 251
with a fetal complication. Of those with mater-
nal complications, first-level emergency man-
agement succeeded in stabilising 73 to the extent
of obviating the need for referral. The rest were
advised to accept referral, but the families of
62 women refused. Eight of those who undertook
the journey to the referral hospital delivered on
12
the way (assisted by the accompanying nurse-
midwife) and returned to the health centre.

Women presenting with complications during
pregnancy, after abortion or delivery
During the same period, 400 women presented
with complications during pregnancy, after abor-
tion or after delivery. Of these, 198 women came
on dayswhen a doctorwas visiting andwereman-
aged as per her direct instructions. The remaining
202 women (193 with maternal and 9 with fetal
complications) presented on other days and were
attended by nurse-midwives (Figure 2).
Of the total of 517 women with maternal com-

plications managed by nurse-midwives (324 that
presented in labour and 193 that presented in
other phases of maternity), 74% were advised
referral and 74% of those actually complied.
Among the 260 women with fetal complica-
tions, 77% were advised referral, but only 53%
of those actually complied. Thus, family compli-
ance with referral advice was significantly lower
for fetal conditions than maternal ones (p<0.001).
The rest of this paper focuses on emergency man-
agement in the health centre and referral of the
517 women with maternal complications.

Support for women during referral and
admission to hospital in Udaipur
Of the women who complied with referral advice,
77% were either accompanied en route by the
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nurse-midwife, or were met at the hospital by a
staff social worker. Families of women in labour
better recognised the urgency of the situation
and more promptly agreed to travel to the hos-
pital. Hence, ARTH staff were able to support as
many as 89% of them. By contrast, more families
of womenwhowere not in labour preferred to first
make alternative arrangements at home and then
go (often a day or two later) at their own conve-
nience; hence fewer (52%) could be supported
by ARTH staff. The difference was highly signifi-
cant (p <0.001).
Maternal outcomes of women managed by
nurse-midwives
Figure 2 shows the pathways of the women man-
aged by nurse-midwives at the two health cen-
tres, from presentation through treatment, with
or without referral. Of the 2,771 women who
were attended by nurse-midwives during labour,
there were no maternal deaths, whether or not
they were referred. Of the 202 women with mater-
nal emergencies but who were not in labour, there
was one maternal death after referral. This woman
had come with jaundice during pregnancy, and
13
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was successfully referred before labour com-
menced. She delivered in the referral hospital
three days after admission but died from post-
partum haemorrhage.

Management by nurse-midwives of maternal
complications by type of complication
Nurse-midwives attended to a total of 517 women
with maternal complications. If a woman had
more than one complication, we included the
most serious complication in the analysis. While
after 2004 nurse-midwives could consult the
doctor over the telephone, they themselves had
to decide whether to refer individual women
with complications, depending on the woman's
condition. Table 2 reveals that nurse-midwives
referred most or all women with antepartum
haemorrhage, severe anaemia, pregnancy-induced
hypertension and obstructed labour (and their
antecedent conditions). The 134 (26%) women
with complications who were not advised refer-
ral largely included women with post-partum
haemorrhage (and its antecedent conditions) and
post-abortion complications.
14
Why some women with maternal complications
were not advised referral
We reviewed case notes and retrospectively
assessed nurse-midwives' reasons for not refer-
ring 134 women with maternal complications.
For 41 women with post-partum haemorrhage,
nurse-midwives used oxytocics and IV fluids
while referral was being considered and trans-
port arranged. In the interim, bleeding reduced
substantially among most of the women, and
only nine required to be referred. Similarly, the
use of oxytocics and controlled cord traction
resolved retained placenta in 24 of 37 women
who presented with the condition, while the
bleeding in four women with a vaginal tear
stopped after compression and clamping. For
six women with puerperal fever, the use of oral
or injectable antibiotics meant that only two had
to be referred.
Thirty of the 51 women with incomplete abor-

tion responded after nurse-midwives admin-
istered oxytocin and, digitally or with an ovum
forceps, removed any visible products of concep-
tion; the rest were referred. Five of 20 women
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with threatened abortion had normal vital signs;
after telephonic consultation with the gynaecolo-
gist, they were advised rest at home, and their
pregnancy continued. Two of eight women with
septic abortion had mild sepsis with no evidence
of perforation or peritonitis; nurse-midwives con-
sulted the gynaecologist by telephone, admitted
them to the health centre and administered fluids
and antibiotics until the gynaecologist saw them
1-2 days later on a routine visit. Four of eight
women with inevitable miscarriage had normal
vital signs and the miscarriage was complete
within hours at the health centre.
While nurse-midwives advised referral for all

women presenting with transverse lie (11) and
obstructed labour (14), they judged the mater-
nal and fetal condition to be good in the cases
of five of 70 women in whom the partograph
crossed the alert line, and elected to wait a bit
longer – labour progressed and the women in
question delivered at the health centre within
a few hours. Four out of nine women with face
presentation arrived during advanced labour; the
nurse-midwife judged that the delivery might
occur too quickly for referral to be carried out
and hence chose to manage them locally. Simi-
larly, all ten with eclampsia were advised referral.
However, out of 59 women with pre-eclampsia,
eight presented during advanced labour; the
nurse-midwives administered magnesium sul-
phate and delivered them at the health centre.
Blood pressure declined rapidly after delivery,
thereby obviating the need for referral.
Nurse-midwives would initially refer all women

with twin pregnancy in labour. However, when a
few families refused referral, they had no option
but to manage them at the health centre. This
gave them the experience and confidence to
manage uncomplicated (without anaemia or
pre-eclampsia) twin delivery, and they elected
not to refer seven out of 28 such women who
presented subsequently. Thus, there were three
main reasons for not advising referral for some
women with complications, which appeared to
vary according to the type of complication, as
shown in Table 3.

Why some families refused to comply with
referral advice
Families of 100 women with maternal compli-
cations did not comply with nurse-midwives'
advice regarding referral, despite having been
counselled and offered transport and accompani-
ment to the hospital. They included 62 women in
labour and 38 who presented with complications
during pregnancy, after abortion or after delivery.
We attempted to discern patterns in families'

willingness to comply with referral advice. Family
compliance was significantly higher (p=0.00019)
for maternal complications that occurred before
the baby was born (78.7%), as compared to those
that occurred after delivery or abortion (57.1%).
15
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However, there were a few exceptions to this gen-
eral pattern – families appeared reluctant to travel
to hospital for a twin delivery (compliance 8 out
of 21, 38%), while they appeared to be more
willing to do so for retained placenta (11 out of
13, 85%) and puerperal fever (2 of 2, 100%). The
latter two conditions are well recognised in local
tradition as being serious. Compliance among
families belonging to marginalized tribal and
better-off groups was similar (p>0.05).
Nurse-midwives advised immediate referral for

all women with transverse lie, obstructed labour,
eclampsia, antepartum haemorrhage and severe
anaemia. Compliance was 100% for the first three
conditions, but only 52 out of 62 (83%) in cases of
antepartum haemorrhage and 39 out of 53 (69%)
with severe anaemia. This was probably because
family members were informed about the likely
need for blood transfusion at the hospital for the
latter two conditions. They tended to be appre-
hensive about being asked by hospital staff to
donate blood by way of replacement, this being
hospital policy. Families also tended to refuse
referral if they knew from the past experience of
others that the condition could bemanaged locally
by nurse-midwives. This occurred in cases of
prolonged labour, abortion complications, twin
pregnancy and even post-partum haemorrhage.
In such cases, family members would negotiate
with nurse-midwives, citing precedents, andwould
plead for treating women at the health centre
16
itself. It proved especially difficult to convince
the families of women with severe anaemia that
the condition was serious and urgent. This was
possibly because, during the months of preg-
nancy, relatives had become used to seeing symp-
toms like breathlessness and effort intolerance in
the woman.
Treatment of women whose families did not
comply with referral advice
Among the women with complications whose
families did not comply with referral advice
(Figure 3), most (86 out of 100) remained at the
health centre, where nurse-midwives continued
treatment to the best extent possible, without
discrimination. Of the 14 women who preferred
treatment elsewhere, seven had developed com-
plications during pregnancy (four with severe
anaemia, two with twins and one with mild ante-
partum haemorrhage). These women had come
for a routine antenatal visit and were not pre-
pared to be rushed abruptly to hospital. Seven
others included four women with abortion com-
plications who returned home and three women
in labour, of whom one was severely anaemic
and was taken to an unequipped community
health centre and two who went to even smaller
local facilities. There were no maternal deaths
among the women whose families did not comply
with referral advice.



K Iyengar, SD Iyengar / Reproductive Health Matters 2009;17(33):9–20
Discussion
A referral system that couples primary health
care institutions with emergency obstetric care
is considered to be essential to prevent maternal
deaths.22 There is evidence that reducing delays
in linking a woman with emergency obstetric
care can make a difference in maternal mortal-
ity. However there is little documentation of the
effectiveness of maternity referral systems.4 One
study in India found that only 10% of women
advised referral by a primary-level institution
eventually reached the referral facility.23 Asha
George, on the other hand, found in Karnataka
that families lost valuable time and resources
accessing many providers but failed to get effec-
tive care, while blame was laid on lower-level
health workers and women for not accessing
institutional delivery.24

Maternal health interventions for low resource
settings have emphasised a “step-up” sequence
of early detection of complications, initial emer-
gency care (”first-aid”) to stabilise and support
the woman, transportation to effect quick referral
Examining a woman in labour on arrival at ART
to an emergency obstetric care facility, followed
by prompt, definitive care at that facility. This
approach does not acknowledge that early recog-
nition and prompt emergency care might alter the
natural course of certain complications to the
extent that onward referral becomes unnecessary.
Further, it has been shown that referral decisions
are not just technical or organisational matters;
they involve stress, fear and anxiety on the part
of the provider, as well as on the part of patients
and their families.25

In our series, while the consistent practice of
active management of third stage of labour pre-
vented post-partum haemorrhage (PPH) in most
women, oxytocics and intravenous fluids con-
trolled bleeding in most of those that did deve-
lop PPH, thereby sharply reducing the need for
referral. Similarly, supported by doctors' tele-
phonic advice, most women with puerperal
fever and about half of those with abortion
complications could be managed locally. These
three conditions contributed to a third of maternal
complications in our series. For the few women
H Health Centre (Kuncholi), Rajasthan, India

AR
TH

17



K Iyengar, SD Iyengar / Reproductive Health Matters 2009;17(33):9–20
(with face presentation and pre-eclampsia) that
arrived in advanced labour, the nurse-midwife
on duty decided that it was too late to refer. While
we did not have the means to judge the merits
of individual decisions of this nature, they repre-
sent critical situations that midwives working in
remote rural areas are likely to face, and must
make decisions on, based on the local context
of distance and time to the nearest hospital.
Lastly, confidence from past experience of man-
aging women whose families had refused refer-
ral encouraged midwives to similarly manage
a few women with twin pregnancies and pro-
longed labour.
A study of nurses working in rural Niger has

highlighted that nurses might be unwilling to
refer patients to hospital because they perceive
it as leading to excessive referral, and as evidence
of professional failure and loss of face in the eyes
of patients' families.26 Nurse-midwives in our
series relied on local treatment (often under
telephonic guidance) only for certain clinical con-
ditions, while making immediate referrals for
others. Ongoing supervision and feedback on
the outcome of referred cases gave them a better
understanding of when to refer, and there was no
financial benefit in avoiding referral. We there-
fore conclude that effective training, supervision
and feedback can enable nurse-midwives to
successfully manage a significant proportion of
maternal complications without referral.
After providing first-level emergency care,

our intervention attempted to reduce all three
delays in accessing referral services. This was
achieved by counselling the family early about
the need for referral. Several unwilling families
were reassured when told that a staff member
would accompany them and facilitate hospital
admission. Given that high costs are a known
barrier to referral,27 securing a panel of fixed-
price private jeeps and a transport subsidy for
the poor helped to reduce that cause of delay.
At the hospital, the nurse-midwife's referral note
helped doctors to make a quicker diagnosis,
while also assuring them that treatment provided
thus far was in accordance with standard guide-
lines. Having a social worker maintain regular
contact during inpatient stay ensured that treat-
ment costs remained low, and the family did not
prematurely leave the hospital in panic. Studies
from three West African countries have revealed
that the physical and social distance between
18
the community and personnel at health facilities
is amajor barrier to obstetric referral.28 We there-
fore recommend that the provision of referral
support for indigent families be prioritised when
planning maternal health services. A role for
NGOs in helping to facilitate admission and inpa-
tient stay could be explored on a larger scale.
Service guidelines tend to assume that a pri-

mary care provider's clinical decision to refer
would be agreed to by the patient or family, pro-
vided transport is assured. Our own experience
has been that decisions on treatment and referral
in a time of crisis are often taken by family mem-
bers without consulting the patient.29 Despite
our offer of support for hospitalisation, families
of over a fourth of women did not comply with
advice on referral. While we did not systemati-
cally document the reasons, some families
appeared to feel that the condition could well be
managed at the health centre, or (in the absence
of overt symptoms) that it was not severe enough
to require hospitalisation. In some instances,
fear of having to donate blood at the city hos-
pital added to their reluctance. Guidelines for
peripheral-level providers should therefore rec-
ognise that referral might not always be possible
and include advice on treatment options in cases
where families refuse referral.
Our experience suggests that trained nurse-

midwives can significantly improve access to
skilled maternal and neonatal care in rural areas
of India, and manage life-threatening maternal
complications with and without the need for
referral. This could be tested as part of a larger trial
in a low-resource setting, comparing midwife-led
rural maternal health facilities with services led
by doctors.
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