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Abstract

Background: Active management of the third stage of labor (AMTSL) describes interventions with the common
goal to prevent postpartum hemorrhage (PPH). In low- and middle-income countries, implementation of AMTSL is
hampered by shortage of skilled birth attendants and a high percentage of home deliveries. Task shifting of specific
AMTSL components to unskilled birth attendants or self-administration could be a strategy to increase access to
potentially life-saving interventions. This study was designed to evaluate the effect, acceptance and safety of task
shifting of specific aspects of AMTSL to unskilled birth attendants.

Methods: A systematic search was conducted in five databases in September 2015 to identify intervention studies
of AMTSL implemented by unskilled birth attendants or pregnant women themselves. Quality of studies was evaluated
with an adapted Cochrane Collaboration assessment tool.

Results: Of 2469 studies screened, 21 were included. All studies assessed implementation of uterotonics (misoprostol
tablets or oxytocin injections), administered by community health workers (CHWs), auxiliary midwives, traditional birth
attendants (TBAs) or self-administration at antenatal (home) visits or delivery. Task shifting for none of the other AMTSL
components was reported. Task shifting of provision of uterotonics reduced the risk of PPH (RR 0.16 to 1) compared to
standard care (13 studies, n = 15.197). The correct dose and timing was reported for 83.4 to 99.8% (5 studies, n = 6083)
and 63 to 100% (9 studies, n = 8378) women respectively. Uterotonics were recommended to others by 80 to 99.7%
(7 studies, n = 6445); 80 to 99.4% (5 studies, n = 2677) would use the drug at next delivery. Willingness to pay
for uterotonics varied from 54.6 to 100% (7 studies, n = 6090).

Conclusion: Task shifting of AMTSL has thus far been evaluated for administration of uterotonics (misoprostol
tablets and oxytocin injected by CHWs and auxiliary midwives) and resulted in reduction of PPH, high rates of
appropriate use and satisfaction among users.
In order to increase AMTSL coverage in low-staffed health facilities, task shifting of uterine massage or postpartum
tonus assessment to unskilled attendants or delivered women could be considered. Task shifting of controlled cord
traction is currently not recommended.
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Background
Postpartum hemorrhage (PPH) is the leading cause of
maternal mortality worldwide and accounts for 34% of
maternal deaths in low- and middle-income countries
(LMIC) [1]. PPH is defined as blood loss of 500 ml or
more within 24 h after delivery and most frequently
occurs during the third or fourth stages of labor, the
period from delivery of the infant until placental delivery
and 2 h postpartum [2]. Active management of the third
stage of labor (AMTSL) describes a set of interventions
aimed at the prevention of PPH [3, 4]. AMTSL includes
the administration of uterotonics (for example oxytocin
or misoprostol) preferably within 1 min after delivery to
all women, controlled cord traction (CCT) to stimulate
placental delivery, uterine massage to activate uterine
contraction and assessment of uterine tonus every
15 min during 2 h postpartum to early identify uterine
atony [1, 4–6]. The World Health Organization (WHO)
recommends AMTSL to be performed by skilled birth
attendants and health workers trained in the management
of pregnancy and delivery [4]. WHO recommendations
regarding implementation are component-dependent:
uterotonics are recommended for all delivered women.
CCT is considered optional in settings with skilled birth
attendants, continuous uterine massage is not recom-
mended if prophylactic oxytocin is provided and uterine
tonus surveillance is recommended for all delivered
women [4, 7–9].
Almost 60% of births in low- and middle-income

countries occur in rural areas outside health facilities
and are assisted by traditional birth attendants or family
members not (formally) trained in obstetric care. Despite
attempts to increase skilled attendance at (home) deliv-
eries, this remains challenging due to a shortage of
skilled birth attendants and significant travel distances in
rural areas [10, 11]. As a consequence, the implementa-
tion of AMTSL is limited despite its paramount import-
ance, especially in areas with low access to emergency
obstetric care [5, 11–13].
In 2012, the WHO published recommendations on

task shifting in maternal and newborn health care in an
attempt to optimize the potential of the existing health
workforce [14]. These recommendations include for ex-
ample the administration of misoprostol by lay health
workers to prevent postpartum hemorrhage, but don’t
address all components of AMTSL. The effects of task
shifting of individual components of AMTSL have never
been reviewed [14].
Of the AMTSL interventions, uterotonics are the most

effective in terms of prevention of PPH, although the
relative contribution of each of AMTSL components has
not been well-studied [4, 15]. Oxytocin is the preferred
uterotonic drug and recommended by the WHO if skilled
birth attendants are available. However, as oxytocin is

thermo-unstable it requires cold-chain handling which
increases costs. Additionally it should be injected
intramuscularly or intravenously by skilled birth atten-
dants. Misoprostol is considered a safe, cheap and only
slightly less effective alternative [16–19]. The WHO rec-
ommends the provision of misoprostol by community
health workers for PPH prevention in rural areas and
homebirths in absence of skilled attendance [4]. Commu-
nity distribution of misoprostol to pregnant women for
self-administration is also widely explored as an option,
but currently not recommended [20–22].
The aim of this systematic review is to evaluate the

evidence on the effect, women’s acceptance and safety of
task shifting of different components of AMTSL to un-
skilled birth attendants or self-administration.

Methods
Protocol
This review was designed in accordance with the
PRISMA guidelines [23].

Eligibility criteria
Type of study
Randomized controlled trials (RCTs) or quasi-
experimental trials evaluating the effect of implementa-
tion of components of AMTSL to unskilled birth atten-
dants or delivering women on the incidence of PPH
compared to the current situation, which is mostly no
implementation of components of AMTSL at all. No re-
strictions on language and publication date were applied.
Case reports, reviews and proceedings were excluded.

Type of participants
Women delivering in a community setting or health
facility center in LMIC without skilled birth attendants
present. Skilled birth attendants are defined as accredited
health professionals (midwife, nurse) who are trained to
assist pregnancies and postpartum care. Unskilled birth
attendants are nonprofessionals, educated in a specific
task of pregnancy care and postpartum care [24].

Type of intervention
Trials evaluating the effect on outcome measures of
implementation of administration of uterotonics (oxyto-
cin or misoprostol), controlled cord traction, uterine
massage, assessment of uterine tonus during 2 hpostpar-
tum to unskilled birth attendants in areas without
standardized postpartum care according to AMTSL. By
evaluating the effect and safety of AMTSL performed by
unskilled birth attendants, effect and safety of task shift-
ing is indirectly measured. Task shifting is defined as a
process in which tasks are moved from skilled to less
skilled health workers [14].
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Type of outcome measures
The primary outcome measure was the incidence of
postpartum hemorrhage, defined as blood loss of 500 ml
or more in the first 24 h postpartum. Secondary out-
comes were women’s acceptance and safety. The first
defined as recommending the care to friends or family,
willingness to receive the same care at their next delivery
and willingness to pay for uterotonics at the next deliv-
ery. The latter defined as receiving the care at the
correct time during third stage of labor and using cor-
rect methods as described in the WHO guidelines [4].
Safety also included adverse effects of interventions.

Information sources
The search was performed in the following electronic
databases: The Cochrane Library (Cochrane Database of
Systematic Reviews), EMBASE, Global Health Library,
POPLINE and PubMed for all publications up to Sep-
tember 2015. Full texts were available for all included
studies. In addition, included studies were screened for
additional relevant studies through their reference lists
and cross-referenced in Web of Science.

Search
Synonyms for ‘Active Management of the Third Stage of
Labor’ and its components, i.e. ‘uterotonics’, ‘cord trac-
tion’, ‘uterine massage’ and ‘uterine tonus’ combined with
synonyms for ‘task shifting’ and correlating Mesh terms
were used as search strategy. The full search strategy in-
cluding a list of synonyms is available in the
Additional file 1.

Study selection
After removal of duplicates, the title and abstract of re-
trieved studies were screened by two independent re-
viewers (TR, VS) using predefined inclusion and
exclusion criteria. Any discrepancies between the two
reviewers in this process were discussed and full text
accessed if necessary for further clarification. If results
were published multiple times, data were used only once
from the most complete article.

Data collection process and data items
Data were extracted from each individual article using a
standardized extraction form and included: study design,
study setting and location, number of delivered women
and population characteristics including age, parity and
educational level, intervention as part of AMTSL, by
whom this was performed and educational level or train-
ing received, incidence of PPH and relative risks with
corresponding 95% confidence interval, women’s accept-
ance including willingness to pay for uterotonics, recom-
mendations to friends and family and wish to receive
same care or drugs at next delivery, safety including

correct dose, correct time and duration of intervention
and reported side effects. The extraction was performed
by one reviewer (TR) and a second reviewer was avail-
able for discussion or clarification processes. Corre-
sponding authors were contacted in case further
information was required.

Quality assessment
Quality of studies was assessed at study level using an
adapted version of the Cochrane Collaboration’s tool for
assessing risk of bias for systematic reviews of interven-
tions [25]. Studies were scored for detection bias,
evaluating blinding of participants for outcome measure-
ments; attrition bias, evaluating completeness and origin
of data; reporting bias, evaluating origin of data, defin-
ition and assessment of outcome measurements; and
possible confounders. Risk of bias was assigned as low,
high or unclear risk, according to the quality assessment
tool, attached as a Additional file 2. Any disagreements
were discussed until consensus was achieved.

Summary measures
Incidence of PPH was reported in relative risks (RR)
and 95% confidence interval (CI). If these were not
reported, they were calculated using SPSS v20.0
software [26]. Women’s acceptance and safety were
reported in percentages.

Synthesis of results
Results were narratively described because the hetero-
geneity of the interventions and settings did not allow
for a meaningful meta-analysis.

Results
Study selection
The systematic search identified 2469 studies after
removal of duplicates, of which 60 studies remained
after title and abstract screening [Fig. 1]. Of these
studies, 21 met the inclusion criteria. No additional
studies were obtained through snowballing. All studies
aimed to evaluate effect and safety of implementation of
AMTSL to unskilled attendants compared to standard of
care (mostly no standardized care). No studies were
found reporting on task shifting of components of
AMTSL from skilled to unskilled birth attendants.

Study characteristics
Study characteristics are presented in Tables 1 and 2.
Five studies were RCTs [11, 17, 27–29] and sixteen were
quasi-experimental trials [5, 10, 12, 13, 22, 30–40].
Studies were published between 2005 and 2014 and
reported on 236 to 77.337 included pregnant women in
community centers or at home births in LMIC in Africa
(48%, n = 10) Asia (43%, n = 9) and Central America (2%,
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n = 2). Tasks were shifted to community health workers
(19%, n = 4), auxiliary midwives (19%, n = 4), traditional
birth attendants (38%, n = 8) or self-administered by
delivered women (48%, n = 10).
All studies assessed the administration of uterotonics;

misoprostol tablets or oxytocin injections. Misoprostol
tablets for self-administration were distributed at
antenatal (home) visits (n = 5), at delivery (n = 12) or
both (n = 4). Controlled cord traction, uterine massage
and uterine tone assessment and their effect on reduc-
tion of PPH were not reported in any of the studies.
Therefore the main focus of the remainder of this article
will be on task shifting of uterotonic admission.

Risk of bias within studies
The overall risk assessment is summarized in Fig. 2, the
individual study risk of bias assessment is available as a
Additional file 2.

Detection bias
In 14% (n = 3) of 21 studies both delivered women as
participants were blinded for intervention and outcome.
In one study the outcome was measured by workers
who were not involved in the distribution process. In the
remaining studies participants performing the interven-
tion were also involved in the measurement of out-
comes. In none of the articles a bias effect is mentioned
and because of possible influence on outcomes, risk of
bias was scored as unclear.

Attrition bias
Data on baseline characteristics were obtained at ante-
natal care visits in facility centers or during home visits.
Data on intervention and outcome measures were
obtained at delivery by auxiliary midwives, community
health workers or traditional birth attendants by inter-
viewing women postpartum. All health workers received
training on how to collect data and therefore low risk of
bias for origin of data was scored. In 81% (n = 17) of
studies were less than 10% missing data of outcome
measures or loss to follow up and therefore low risk of
bias on completeness of data was scored. One article
had more than 10% missing data [22].

Reporting bias
In 86% (n = 18) of articles the definition of PPH was
clear. In the other articles PPH was defined as ‘need for
referral’ or ‘heavy bleeding’. Blood loss was objectively
measured in 62% (n = 8) of studies with a calibrated
scale. In 38% (n = 5) of studies blood loss was visually
estimated by health workers or blood loss was subject-
ively estimated by delivered women and was therefore
scored as a high risk of bias. PPH was not measured in
eight articles and scored as ‘not applicable’.

Possible confounders
Confounders were scored as low risk of bias in randomized
controlled trials without differences in baseline characteris-
tics. In 71% (n = 15) of studies possible confounders were
not reported and therefore risk of bias was scored ‘unclear’.

Fig. 1 Flowchart of literature search and selection process. PPH: postpartum haemorrhage
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Results of individual studies
Primary outcome: PPH incidence
In thirteen studies (15.197 women), the primary out-
come assessed was the incidence of PPH when utero-
tonics were provided by unskilled birth attendants.
The incidence of PPH in delivered women who

received misoprostol tablets (n = 10) was compared to
the incidence in women treated by the standard care
of no uterotonics (n = 8), ergometrine (n = 1) or
methergine (n = 1). Intramuscular oxytocin injections
(10 international units) were provided in three
studies, in one of these a Uniject device, a disposable
automatic syringe, was used. Oxytocin was adminis-
tered by auxiliary midwives or community health
workers. The relative risks of PPH incidence varied
from 0.16 to 1 in favor of task shifting. For seven of
thirteen articles relative risks were statistically signifi-
cant [17, 28, 29, 32, 33, 35, 36].
In all studies, educational programs were organized

before the start of the interventional trial. Most
educational programs for community health workers,
auxiliary midwives or traditional birth attendants
included a multiple-day course on aspects of AMTSL,
mainly focusing on administration of uterotonics.
Pregnant women were educated on self-administration
by nurses or health workers at antenatal care visits,
both at home or in a clinic.

Secondary outcome: Acceptance and safety of task shifting
In twelve studies [5, 10, 12, 13, 22, 30, 31, 33, 37–40]
the primary outcome assessed was women’s accept-
ance and safety of community distribution of utero-
tonics [Table 2]. In all studies administration of
uterotonics was evaluated.

Women’s acceptance
Of delivered women who self-administered misoprostol
tablets postpartum or received tablets from traditional
birth attendants, 80% to 99.7% (7 studies, 6445 women)
recommended taking misoprostol tablets at delivery to
family or friends. Approximately the same percentage,
80% to 99.4% (5 studies, 2677 women), would use
misoprostol at their next delivery and 54.6% to 100%
(7 studies, 6090 women) were willing to pay for the
tablets. Of delivered women who received tablets
from auxiliary midwives, 85.6% to 100% (1 study, 218
women) were willing to pay for tablets. No data were
available for women who received tablets from com-
munity health workers.

Safety of intervention
Of delivered women who self-administered misoprostol
tablets or received tablets from traditional birth atten-
dants 83.4% to 99.8% (5 studies, 4719 women) took
misoprostol tablets at the correct dose and 63% to 100%
(9 studies, 6757 women) took tablets at the correct time,
after delivery of the baby and before placental delivery.
Both correct dose and time was mentioned in two arti-
cles and achieved by 70.7% to 95% of women (n = 1304).
Approximately the same percentages were observed for
auxiliary midwives and community health workers,
83.4% (1 study, 483 women) took the correct dose,
84.1% (1 study, 491 women) at the correct time. Both
correct dose and time was mentioned in two articles and
achieved by 70.7% to 100% of women (n = 657). Incor-
rect use of misoprostol mostly included taking a lower
dose or waiting too long for taking the tablets. Eight
articles explicitly described that misoprostol was not
taken before delivery of the baby, in one article less than

Fig. 2 Bar graph showing the risk distribution according to the different variables on which 21 articles were assessed. Blinding of researcher/clinician
was only evaluated if intervention was compared to control group
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2 % of the pregnant women took misoprostol pre-infant
delivery.

Adverse effects of uterotonics
Adverse effects of misoprostol or oxytocin in the commu-
nity setting were mentioned in fourteen articles
[10,11,13,17,22,27,28,30,31,32,36,37,39,40,Additionalfile3].
Mild-to-moderate adverse effects of misoprostol included
nausea, vomiting, shivering and/or fever. There were no
significant differences in these adverse effects between
intervention and control groups of no uterotonics, ergo-
metrine (n = 1 study) or methergine (n = 1 study).

Discussion
This systematic review about task shifting within
AMTSL interventions shows that only administration of
uterotonics has been evaluated in community and health
facility settings in low- and middle-income countries.
No data are available for task shifting of controlled cord
traction, uterine massage or uterine tone assessment and
its effect on incidence of PPH.
Compared to no AMTSL, the administration of utero-

tonics by traditional birth attendants, auxiliary midwives,
community health workers or the woman herself re-
duced the incidence of PPH. Task shifting of this part of
AMTSL to unskilled birth attendants was generally ac-
cepted by women and care providers and was reported
to be a safe intervention.
Community distribution of misoprostol and oxytocin

by auxiliary midwives and lay health workers as a strat-
egy to increase uterotonic coverage is currently included
in WHO guidelines on the prevention of postpartum
hemorrhage [4]. The results of this review confirm the
safety and effectiveness of this strategy. Administration
of misoprostol or oxytocin self-administered by delivered
women is not yet recommended in WHO guidelines,
and could be considered a strategy to further increase
access to AMTSL.
A number of challenges in improving the implemen-

tation of AMTSL through task shifting have been
suggested. First, misoprostol can be used as an abortifa-
cient and mistimed administration could lead to prema-
ture deliveries [39]. Although misoprostol is recognized
as an essential medicine by the WHO, worries of mis-
timed administration have prevented the registration in
many countries [41]. While no data were available for
number of abortions or preterm deliveries, this remains
a potential serious side effect of mistimed administra-
tion of misoprostol. The results of this study show that
the vast majority of women took or received tablets at
the correct time and in the correct dose. In addition,
programs that encourage return of misoprostol tablets
in case it was not used (e.g. in facility delivery where
oxytocin was available), had a near-complete recovery

rate [22]. Our results are in line with a systematic
review of Smith et al. [42], who described strategies and
their safety when distributing misoprostol in the com-
munity. They identified 18 studies and showed that
0.06% (n = 7) of 12.615 women incorrectly used miso-
prostol. No significant differences were seen for the
number of stillbirths or neonatal deaths in case utero-
tonics were provided.
Secondly, an emphasis on task shifting elements of

AMTSL could send a mixed-message and may inad-
vertently stimulate pregnant women to deliver at home
without skilled birth attendants. Therefore, the message
should always be to promote facility based delivery and
only use pragmatic rescue treatment if other options
fail. As such, task shifting could be considered comple-
mentary in creating community awareness as an inter-
mediate solution towards universal facility based
deliveries. In fact, introducing misoprostol distribution
programs and associated education training programs
for implementation have been reported to increase
awareness of the importance of medical care and refer-
rals to Emergency Obstetric Care facilities [7, 31]. Prata
et al. [38] observed that level of training is directly
proportional to distribution rates of uterotonics,
emphasizing the importance of education in creating
community awareness. An additional advantage of an
intense training program with task shifting of AMTSL
to community health workers and traditional birth
attendants may be to increase their awareness about
referral indications and provide a bridge between
community-based traditional care and facility-based
obstetric care [7]. Task shifting of AMTSL may also
provide an opportunity for facility-based obstetric care
to improve quality of care in light of the continuing
shortage of skilled birth attendants and to reduce
workload for midwives. For example, a randomized
controlled trial in a tertiary hospital in Ghana (clinical-
trials.gov, registration number: NCT02223806; [43])
suggested that the final step of postpartum assessment
of the uterine tonus can be effectively conducted by
patients, whilst regularly monitored by midwives (un-
published data). Recent evidence indicates that omis-
sion of CCT has little effect on the risk of severe
hemorrhage and the WHO recommends not to include
CCT in hemorrhage prevention programs for non-
hospital settings [8, 9].
Strengths of this review include the broad focus to

include multiple components of AMTSL. In contrast to
earlier reviews, we did not only focus on the effect on
PPH incidence and safety, but also included women’s
acceptance of the interventions [20, 42]. Limitations
include our inability to conduct a meta-analysis due to
heterogeneity of interventions, outcome measurements
and contexts. Data were collected at antenatal care
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visits, during delivery or a few days or weeks postpar-
tum by health workers or traditional birth attendants.
Postpartum hemorrhage was measured using different
methods varying from visual estimation to using a
calibrated scale, possibly explaining the high differences
in incidence of PPH between the included studies.
Additional file 2 provides more detailed information on
measurements of postpartum hemorrhage among the
different studies. Educational programs differed
between studies, varying from 1-day programs to 7-day
programs which is likely to influence the level of skills.
An additional limitation is that we only included peer-
reviewed literature, which may have excluded interven-
tion reports from the grey literature, for example from
non-governmental organizations working in LMIC. All
studies evaluating the safety of community distribution
of misoprostol, compared reduction of PPH to standard
care, which is (mostly) no use of uterotonics. No trials
exist comparing the effect on PPH of uterotonics by
unskilled birth attendants compared to administration
by skilled attendants. However, by not only focusing on
the effect of uterotonic administration itself but by also
evaluating the effect and safety of task shifting in rural
areas, this systematic review has also included safety and
acceptance of community distribution.
This review supports the growing body of evidence

that the potential of human resources should be
maximized at all levels of the health-care system to
reduce the burden of maternal morbidity and mortal-
ity. In line with this the Senegal Ministry of Health
agreed in their national strategic plan for 2014–18
that misoprostol could be provided by auxiliary mid-
wives in maternity huts [44]. In the prevention of
PPH as major contributor to maternal mortality, the
efficacy and safety of task shifting of all elements (except
for controlled cord traction, which is discouraged by the
WHO in case skilled birth attendants are absent) within
AMSTL should be evaluated in future studies.

Conclusion
Task shifting of (parts of ) AMSTL to community
health workers, traditional birth attendants or self-
administration has been explored in response to the
shortages in skilled birth attendants and facility-based
deliveries in low- and middle income countries. This
systematic review showed that so far only task shift-
ing in uterotonics (oxytocin and misoprostol) admin-
istration has been reported. The administration of
misoprostol tablets by CHWs, traditional birth atten-
dants or self-administered proved to be effective, safe
and accepted in low resource settings. The adminis-
tration of intramuscular oxytocin by CHWs and auxil-
iary midwives proved to be effective in reducing PPH.
Educational programs are the key element for

improvement of implementation of AMTSL and
creating awareness of importance of timely referral
for emergency obstetric care. As a comprehensive
PPH-reduction-strategy based on the AMTSL requires
implementation of all steps (except for controlled
cord traction, which is discouraged by the WHO in
case skilled birth attendants are absent) expanding
task shifting to other relevant components of AMTSL
will provide additional opportunities to prevent
maternal morbidity and mortality due to PPH.
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