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Background Previous systematic reviews have concluded that

medical termination of pregnancy (TOP) performed by non-

doctor providers may be as effective and safe as when provided by

doctors. Medical treatment of incomplete miscarriage by non-

doctor providers and the treated women’s acceptance of non-

doctor providers of TOP has not previously been reviewed.

Objectives To review the effectiveness, safety, and acceptability of

first-trimester medical TOP, including medical treatment for

incomplete miscarriage, by trained non-doctor providers.

Search strategy and selection criteria A search strategy using

appropriate medical subject headings was developed. Electronic

databases (PubMed, Popline, Cochrane, CINAHL, Embase, and

ClinicalTrials.gov) were searched from inception through

April 2016. Randomised controlled trials and comparative

observational studies were included.

Data collection and analysis Meta-analyses were performed for

included randomised controlled trials regarding the outcomes of

effectiveness and acceptability to women. Certainty of evidence

was established using the GRADE approach assessing study

limitations, consistency of effect, imprecision, indirectness and

publication bias.

Main results Six papers were included. Medical TOP and medical

treatment of incomplete miscarriage is probably equally effective

when performed by non-doctor providers as when performed by

doctors (RR 1.00; 95% CI 0.99–1.01). Women’s acceptance,

reported as overall satisfaction with the allocated provider, is

probably equally high between groups (RR 1.00; 95% CI 1.00–
1.01).

Conclusion Medical TOP and medical treatment of incomplete

miscarriage provided by trained non-doctor providers is probably

equally as effective and acceptable to women as when provided by

doctors.

Keywords Incomplete abortion, medical termination of

pregnancy, midlevel providers, non-doctor providers, systematic

review.

Tweetable abstract Medical termination of pregnancy performed

by doctors and non-doctors can be equally effective and

acceptable
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Introduction

Unsafe termination of pregnancy (TOP) is the cause of

substantial maternal mortality and morbidity worldwide.

Factors such as legal restrictions and stigma aggravate esti-

mates, but around 25% of all pregnancies are assessed to

be terminated, and at least 22 800 preventable deaths occur

globally each year.1,2

The scarcity of healthcare providers is one of many

recognised barriers to safe TOP.3 Legal regulations limiting

TOP provision to specialist doctors and a reluctance to

provide TOP among potential healthcare providers because

of stigma and fear of reprisals are among reasons that pro-

viders of TOP, and especially medical TOP, are limited in

higher as well as lower resource settings, even where TOP

is legal.4–6 Women’s preference of providers influence their
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care-seeking behaviour, and may therefore increase their

risk of undergoing unsafe procedures.7 Acceptability,

womens’ ability to accept aspects of care, and satisfaction

with services are particularily important in settings where

women are at risk of unsafe TOP.8

Task shifting and sharing of medical services with

trained non-doctor providers has the potential to increase

access and decrease unsafe TOP, and it’s consequences.

Previous reviews have found that non-doctor provision of

TOP is efficacious and safe, but those reviews included

studies on surgical TOP and a limited number of studies

on medical TOP.9–11 The World Health Organization

(WHO) has recently developed guidelines recommending

that medical TOP and treatment for incomplete miscar-

riage in the first trimester using recommended clinical

interventions (vacuum aspiration and medical TOP using

mifepristone and misoprostol, or misoprostol alone, as well

as medical treatment for incomplete miscarriage using

misoprostol) can be managed by trained auxiliary nurse

midwives, nurses, midwives, and associate clinicians.12,13

Treatment for incomplete miscarriage with misoprostol is

an acceptable alternative to surgical evacuation.14 Medical

methods are especially feasible in settings with limited

healthcare facilities, but is often not offered because of legal

restrictions and a lack of knowledge and training among

existent providers.15,16

There is growing evidence supporting that provision of

medical TOP and treatment of incomplete miscarriage by

trained non-doctor providers is as effective and safe as pro-

vision by doctors, as well as being cost-effective.17 The pro-

vision of either treatment involves similar skills in terms of

eligibility assessment, counselling, administration of medi-

cation, and assessment of completion. This study aims to

review the effectiveness, safety, and acceptability of non-

doctor provision of first-trimester medical TOP, including

medical treatment for incomplete miscarriage.

Methods

Inclusion criteria
The criteria for considering studies for review were defined

in terms of PICOs (participants, interventions, compar-

isons, outcomes, and study designs) questions. Participants

were pregnant women seeking medical TOP through

12 weeks of gestation or medical treatment for incomplete

miscarriage (including both miscarriage and TOP). The

intervention was medical TOP or medical treatment of

incomplete abortion provided by non-doctor providers

[auxiliary nurse midwives (ANMs), nurses, midwives, non-

conventional therapies doctors or associate clinicians].

Comparisons were medical TOP or medical treatment of

incomplete miscarriage provided by non-specialist and spe-

cialist doctors. The outcome measures were:

� effectiveness, measured as complete TOP without need

for additional surgical intervention following the proce-

dure;

� safety, measured as serious adverse events (need for hos-

pital admission, blood transfusion, or death);

� acceptability, measured as women’s overall satisfaction

with the provider or services provided, and whether women

would recommend the same treatment or provider to a

friend, or whether they would prefer the same type of pro-

vider in the case of a future termination of pregnancy.

Eligible study designs were randomised controlled trials

(RCTs) and comparative observational studies, including

cohort and case–control studies.

Search strategy
A search strategy was developed using relevant medical

subject headings (MeSH) and free-text words (tw) for each

of the study components and adapted to all included data-

bases. We combined search terms for provider types and

TOP generally, as well as specific tasks associated with the

process (Appendix S1). The databases PubMed, EMBASE,

CINAHL, POPLINE, Global Index Medicus, Cochrane

database, and ClinicalTrials.gov were searched from incep-

tion through July 2014 for all articles published in peer-

reviewed journals, and the search was updated using the

same search strategy in April 2016. There were no time or

language restrictions.

Data collection and analysis
Two authors (MD and SS) reviewed the titles and abstracts

and, when necessary, the full article to identify studies that

met the PICOs criteria. Reference lists from articles identi-

fied by the search, as well as other key reviews, were hand-

searched to identify additional papers. We also contacted

investigators with continuing trials identified on Clini-

calTrials.gov and other researchers in the field to seek

information on unpublished or continuing studies that

were unavailable through the electronic search.

We systematically and independently abstracted and

summarised the evidence (MD and SS) using standard

abstraction forms considering study characteristics, includ-

ing design, participants, intervention, outcome, and assess-

ment method. We (MD and SS) assessed the risk of bias in

individual studies based on the criteria outlined in the

Cochrane Handbook for Systematic Reviews of Interven-

tions.18

Results for our outcomes were pooled in meta-analyses

by one researcher (MSF) using REVMAN 5.3 (2014).19 The

measures of effect were pooled risk ratios (RRs) of the

outcomes. Data on the number of events and number of

participants assigned to each treatment group were meta-

analysed using Mantel–Haenszel random-effects models.18

We performed intention to treat (ITT) and per protocol
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(PP) analysis, where possible. Two researchers (MSF and

AF) independently assessed the overall certainty of the

evidence using the GRADE (Grading of Recommenda-

tions-Assessment, Development and Evaluation) system

(GRADEpro Guideline Development Tool 2015). Five

factors were considered: 1) study limitations, 2) inconsis-

tency, 3) imprecision, 4) indirectness, and 5) publication

bias to determine the certainty of the evidence for each

outcome. The certainty of the evidence was classified in

four groups ranging from very low (any estimate of effect

is very uncertain) through low and moderate to high

(further research is very unlikely to change the confidence

in estimates).

This report is adapted from a review initiated as part of

the evidence syntheses for the WHO guideline on health

worker roles in safe abortion care and post-abortion contra-

ception, which considered different cadres of non-doctor

providers separately.12 For the purpose of this paper, we

synthesised research evidence for medical TOP provision

by all cadres of non-doctor providers compared with provi-

sion by doctors. This systematic review was conducted fol-

lowing the WHO principles for guideline development,20

and national experts in the field were consulted at WHO

regional meetings. The PRISMA (preferred reporting items

for systematic reviews and meta-analyses) criteria were also

considered.

Funding
SS’s and KGD’s work with the present substudy was sup-

ported financially by the Swedish research council (ref. no.

K213-54X-14212-12-5) and the Stockholm City County/

Karolinska Institutet (ALF). BG and MD were supported

by WHO. MSF was funded by the Norwegian Agency for

Development Cooperation (NORAD). The funding bodies

had no influence on study design or conducting the study.

Results

Search results
Our search yielded a total of 9425 citations, 8939 of which

were unique. Studies were excluded after screening the title

and abstract or the full-text article (n = 60), based on

study design, lacking a comparison group, or not assessing

the outcomes of interest. Five reports from four RCTs,21–25

and one report of a prospective cohort study,26 met our

inclusion criteria (Figure S1).

Characteristics of the included studies
Three articles reported from low-income settings, in

Uganda and Nepal,21–23 one from a lower-middle income

setting, in India,26 one from a higher middle income set-

ting, in Mexico,24 and one study was conducted in the

high-income setting of Sweden.25,27 One RCT included

ANMs and nurses,21 one RCT included nurse-midwives

(NMWs),25 and a third RCT included nurses,24 all com-

pared with doctors. The prospective cohort study from

India reported on the provision of medical abortion by

Ayurvedic doctors (non-conventional therapies doctors in

the Indian system of medicine) or nurses, compared with

doctors.26 The results from one RCT comparing midwife

treatment of incomplete miscarriage with treatment by

doctors were reported in two publications, covering effec-

tiveness and safety,22 and satisfaction and acceptability out-

comes,23 respectively.

The specific medical TOP or medical treatment of

incomplete miscarriage regimens used differed across stud-

ies, but within each study all providers offered the same

treatment regimens. Three RCTs,21,24,25 and one prospec-

tive cohort study,26 reported on treatment with combined

mifepristone and misoprostol regimens for induced TOP

with maximum gestational age of 63–70 days (mean 6.4–
7.6 weeks of gestation). One RCT used 600 micrograms of

oral misoprostol to treat incomplete miscarriage when uter-

ine size was assessed to be below 12 weeks of gestation

(mean 8.8 weeks of gestation) (Table 1).22,23 A summary of

outcome data is presented in Table S1.

Outcome measures

Effectiveness
All four included RCTs, and one prospective cohort

study,26 defined effectiveness of medical TOP as complete

TOP without the need for vacuum aspiration. Clinical

assessment was the primary method for determining TOP

completion. In addition, one RCT reported on routine use

of low-sensitivity urine pregnancy testing,25 and one study

used abdominal ultrasound to confirm gestational length

and TOP completion.24

In our ITT analysis for the outcome of effectiveness,

three RCTs provided enough information to be included in

the analysis.21,22,24 Even though Klingberg-Allvin et al.22

reported results PP, we consider the same population num-

ber in both the ITT and PP analysis from this study, as the

population was only marginally different in the two groups.

Our meta-analysis show that effectiveness, measured as the

complete TOP rate, is probably equivalent between the

provider groups, as the effect estimate (RR 1.00, 95% CI

0.99–1.01) show no clinically significant difference with

very narrow confidence intervals (Figure 1, analysis A).

Subgroup analyses shows that complete TOP rates may be

similar between provider groups whether women are seek-

ing medical TOP or medical treatment of incomplete TOP.

The validity of the evidence is moderate (Table 2). These

findings were verified by the PP analysis carried out with

all four RCTs reporting on this outcome (RR 1.00, 95% CI

0.99–1.02) (Figure 1, analysis B).

1930 ª 2017 World Health Organization; licensed by John Wiley & Sons Ltd on behalf of Royal College of Obstetricians and Gynaecologists.

Sj€ostr€om et al.



T
a
b
le

1
.
C
h
ar
ac
te
ri
st
ic
s
o
f
in
cl
u
d
ed

st
u
d
ie
s

A
u
th
o
r,

lo
ca
ti
o
n

S
tu
d
y
d
e
si
g
n
,

p
e
ri
o
d

P
a
rt
ic
ip
a
tn
ts

n
,
g
e
st
a
ti
o
n
a
l
a
g
e

In
te
rv
e
n
ti
o
n

In
d
ic
a
ti
o
n
a
n
d

m
e
d
ic
a
l
re
g
im

e
n

O
u
tc
o
m
e
,
m
e
th
o
d
,

a
n
d
ti
m
e
o
f

a
ss
e
ss
m
e
n
t

W
ar
ri
n
er
,
2
0
1
1

N
ep

al

Fi
ve

d
is
tr
ic
t
h
o
sp
it
al
s

ru
ra
l/p

er
i-
u
rb
an

ar
ea

R
C
T,

eq
u
iv
al
en

ce
tr
ia
l

A
p
r
2
0
0
9
–M

ar
2
0
1
0

IT
T
an

d
PP

an
al
ys
is

1
1
0
4
w
o
m
en

(M
LP

n
=
5
5
2
,
d
o
ct
o
rs

n
=
5
5
2
)

≤6
3
d
ay
s

TO
P

M
LP

n
=
1
1
(n
u
rs
es

n
=
8
,

A
u
x.

N
M
W

n
=
3
)

D
o
ct
o
rs

n
=
1
4
(o
b
/g
yn

n
=
6
;

G
P
n
=
3
,
B
M
/B
S
d
eg

re
e
n
=
5
)

In
d
u
ce
d
TO

P

M
if
e:

2
0
0
m
ill
ig
ra
m

o
ra
l

M
is
o
8
0
0
m
ic
ro
g
ra
m

va
g

Fo
llo
w
-u
p
:
d
ay

1
0
–1

4

Pr
im

ar
y:

co
m
p
le
te

TO
P

Se
co
n
d
ar
y:

ca
se

m
an

ag
em

en
t

d
ec
is
io
n
s

R
ec
o
rd
s
o
f
se
ri
o
u
s
ad

ve
rs
e

ev
en

ts
(b
lo
o
d
tr
an

sf
u
si
o
n
,

h
o
sp
it
al
is
at
io
n
)

K
o
p
p
-K
al
ln
er
,
2
0
1
4

Sw
ed

en

O
u
tp
at
ie
n
t
cl
in
ic

R
C
T,

eq
u
iv
al
en

ce
tr
ia
l

Fe
b
2
0
1
1
–J
u
l
2
0
1
2

PP
an

al
ys
is

C
lin
ic
al

tr
ia
ls
re
g

0
1
6
1
2
9
2
3
N
C
T

1
1
8
0
w
o
m
en

ra
n
d
o
m
is
ed

(N
M
W

n
=
5
9
7
;
D
o
ct
o
r

n
=
5
8
3
)

≤6
3
d
ay
s
b
y
LM

P

M
ea
n
G
A

4
5
d
ay
s
in

b
o
th

g
ro
u
p
s

TO
P

N
M
W

n
=
2
ex
p
er
ie
n
ce
d
in

M
A

an
d
co
n
tr
ac
ep

ti
ve

co
u
n
se
lli
n
g

D
o
ct
o
rs

n
=
3
4
w
it
h
m
o
n
th
s
to

ye
ar
s
o
f
tr
ai
n
in
g
an

d
ex
p
er
ie
n
ce

N
M
W

th
eo

re
ti
ca
l
an

d
p
ra
ct
ic
al

tr
ai
n
in
g
in

va
g
in
al

u
lt
ra
so
u
n
d

D
o
ct
o
rs

n
o
ad

d
it
io
n
al

tr
ai
n
in
g

A
ss
ig
n
ed

p
ro
vi
d
er

m
ed

ic
al

h
is
to
ry
,
cl
in
ic
al

ex
am

,

u
lt
ra
so
u
n
d

In
te
rv
en

ti
o
n
:
Si
n
g
le

N
M
W

co
u
n
se
lle
d
,
in
fo
rm

ed
,

ex
am

in
ed

,
an

d
tr
ea
te
d

w
o
m
an

St
an

d
ar
d
:
d
o
ct
o
r
co
u
n
se
lli
n
g

an
d
cl
in
ic
al

ex
am

in
at
io
n
,

ad
d
it
io
n
al

in
fo
rm

at
io
n
an

d

m
ed

ic
at
io
n
p
ro
vi
d
ed

b
y
N
M
W

n
o
t
in

st
u
d
y

In
d
u
ce
d
TO

P

D
ay

1
:
2
0
0
m
ill
ig
ra
m

m
if
ep

ri
st
o
n
e

O
ra
l

D
ay

2
–3

:
8
0
0

m
ic
ro
g
ra
m

M
is
o
p
ro
st
o
l

V
ag

in
al
ly

o
r
b
u
ca
lly

at
h
o
m
e
o
r
in

cl
in
ic

R
ep

ea
t
m
is
o
p
ro
st
o
l

4
0
0
m
ic
ro
g
ra
m

o
ra
l
if
n
o
b
le
ed

in
g

at
3
h
o
u
rs

af
te
r

d
o
se

1

Fo
llo
w

u
p
:
U
-H
cg

af
te
r
ap

p
ro
x.

3

w
ee
ks

Pr
im

ar
y
o
u
tc
o
m
e:

ef
fi
ca
cy

su
cc
es
sf
u
l
co
m
p
le
ti
o
n
o
f

TO
P
w
it
h
o
u
t
n
ee
d
fo
r

va
cu
u
m

as
p
ir
at
io
n

Se
co
n
d
ar
y
o
u
tc
o
m
e:

sa
fe
ty

d
efi

n
ed

as
n
o
n
ee
d
fo
r

h
o
sp
it
al
is
at
io
n
o
r
b
lo
o
d

tr
an

sf
u
si
o
n
an

d
ac
ce
p
ta
b
ili
ty

C
o
m
p
lic
at
io
n
n
ee
d
fo
r

ca
u
sa
l
tr
ea
tm

en
t
at

an

u
n
sc
h
ed

u
le
d
vi
si
t
u
p
to

6

w
ee
ks

af
te
r
M
A

Ef
fi
ca
cy

an
d
sa
fe
ty

as
se
ss
ed

b
y
se
lf
-a
d
m
in
is
te
re
d

q
u
es
ti
o
n
n
ai
re
s
an

d
m
ed

ic
al

re
co
rd
s.

A
cc
ep

ta
b
ili
ty

as
se
ss
ed

th
ro
u
g
h
se
lf
-

ad
m
in
is
te
re
d
q
u
es
ti
o
n
n
ai
re
s.

R
ec
o
rd
ed

n
ee
d
fo
r
se
co
n
d

o
p
in
io
n
an

d
re
as
o
n
.

C
o
n
ta
ce
p
ti
ve

m
et
h
o
d
p
ri
o
r

to
an

d
af
te
r
M
A

O
la
va
rr
ie
ta
,
2
0
1
4

M
ex
ic
o
ci
ty

M
in
is
tr
y

o
f
H
ea
lt
h

tw
o
g
o
ve
rn
m
en

t
TO

P

cl
in
ic
s,

o
n
e
h
o
sp
it
al

R
C
T,

n
o
n
-i
n
fe
ri
o
ri
ty

tr
ia
l

N
o
v
2
0
1
2
–J
an

2
0
1
3

C
o
m
p
u
te
r-
g
en

er
at
ed

ra
n
d
o
m
is
at
io
n

1
4
-q
u
es
ti
o
n
ac
ce
p
ta
b
ili
ty

su
rv
ey

w
it
h
ac
ce
p
ta
b
ili
ty

sc
o
re
.

IT
T
an

d
PP

an
al
ys
is

1
0
1
7
w
o
m
en

ra
n
d
o
m
is
ed

(d
o
ct
o
rs

n
=
5
1
4
;
n
u
rs
es

n
=
5
0
3
);
ex
cl
u
d
ed

n
ea
rl
y

h
al
f
fo
r
at
te
m
p
ts

at
TO

P

p
ri
o
r
to

ar
ri
va
l

G
A
<
7
0
d
ay
s

M
ea
n
G
A

=
5
3
d
ay
s

(a
b
d
o
m
in
al

u
lt
ra
so
u
n
d
)

TO
P

N
u
rs
es

n
=
7
,
d
o
ct
o
rs

n
=
8

N
o
p
re
vi
o
u
s
ex
p
er
ie
n
ce

w
it
h

M
A
/o
n
ly

m
an

ag
ed

M
A

u
n
d
er

su
p
er
vi
si
o
n

Tr
ai
n
in
g
1
.5

w
ee
ks

fo
r
M
A

an
d

2
0
h
o
u
rs

tr
ai
n
in
g
in

u
lt
ra
so
u
n
d

El
ig
ib
ili
ty

sc
re
en

in
g
n
u
rs
e

p
ar
ti
ci
p
at
in
g
in

st
u
d
y

A
ss
ig
n
ed

p
ro
vi
d
er
:
ab

d
o
m
in
al

u
lt
ra
so
u
n
d
fo
r
G
A
,
g
av
e
in
st
ru
ct
io
n
s

In
d
u
ce
d
TO

P

D
ay

1
:
2
0
0
m
ill
ig
ra
m

m
if
ep

ri
st
o
n
e
o
ra
l

D
ay

2
:
8
0
0
m
ic
ro
g
ra
m

m
is
o
p
ro
st
o
l
b
u
cc
al

Fo
llo
w
-u
p
7
–1

5
d
ay
s

8
0
0
m
ic
ro
g
ra
m

m
is
o
p
ro
st
o
l
if

su
sp
ec
te
d

co
n
ti
n
u
in
g
p
re
g
n
an

cy

To
as
se
ss

ef
fe
ct
iv
en

es
s,

sa
fe
ty

an
d
ac
ce
p
ta
b
ili
ty

o
f
n
u
rs
es
’

ve
rs
u
s
d
o
ct
o
rs

p
ro
vi
si
o
n
o
f

ea
rl
y
m
ed

ic
al

TO
P

C
o
m
p
le
te

TO
P
w
it
h
o
u
t

su
rg
ic
al

in
te
rv
en

ti
o
n
.

C
h
ec
kl
is
t
re
vi
ew

o
f
cl
in
ic
al

sy
m
p
to
m
s
an

d
b
le
ed

in
g
h
x

as
w
el
l
as

re
su
lt
s
o
f

ab
d
o
m
in
al

u
lt
ra
so
u
n
d

1931ª 2017 World Health Organization; licensed by John Wiley & Sons Ltd on behalf of Royal College of Obstetricians and Gynaecologists.

Midlevel provision of TOP: a systematic review



T
a
b
le

1
.
(C
o
n
ti
n
u
ed

)

A
u
th
o
r,

lo
ca
ti
o
n

S
tu
d
y
d
e
si
g
n
,

p
e
ri
o
d

P
a
rt
ic
ip
a
tn
ts

n
,
g
e
st
a
ti
o
n
a
l
a
g
e

In
te
rv
e
n
ti
o
n

In
d
ic
a
ti
o
n
a
n
d

m
e
d
ic
a
l
re
g
im

e
n

O
u
tc
o
m
e
,
m
e
th
o
d
,

a
n
d
ti
m
e
o
f

a
ss
e
ss
m
e
n
t

an
d
co
u
n
se
lli
n
g
o
n
p
o
st
-T
O
P

co
n
tr
ac
ep

ti
o
n

Fo
llo
w
-u
p
b
y
as
si
g
n
ed

p
ro
vi
d
er
:

cl
in
ic
al

sy
m
to
m
s
an

d
ab

d
o
m
in
al

u
lt
ra
so
u
n
d

Sa
ti
sf
ac
ti
o
n
su
rv
ey

b
y
st
u
d
y

co
o
rd
in
at
o
r
p
o
st

TO
P

o
r
in
co
m
p
le
te

TO
P.

Th
en

fo
llo
w
-u
p
af
te
r

an
o
th
er

7
–1

5
d
ay
s

A
ll
ad

ve
rs
e
an

d
se
ri
o
u
s

ad
ve
rs
e
ev
en

ts
w
er
e
re
co
rd
ed

1
4
-i
te
m

sa
ti
sf
ac
ti
o
n
su
rv
ey

C
o
n
tr
ac
ep

ti
ve

co
u
n
se
lli
n
g
/p
ro
vi
si
o
n

K
lin
g
b
er
g
-A
llv
in
,
2
0
1
5

U
G
A
N
D
A

Si
x
p
ri
m
ar
y
h
ea
lt
h
fa
ci
lit
ie
s

in
ru
ra
l
an

d
p
er
i-
u
rb
an

re
g
io
n
s

R
C
T,

eq
u
iv
al
en

ce
tr
ia
l

M
ar

2
0
1
3
–J
u
l
2
0
1
4

C
o
m
p
u
te
ri
se
d

ra
n
d
o
m
is
at
io
n

Pe
r
p
ro
to
co
l
an

al
ys
is

C
O
N
SO

R
T
g
u
id
el
in
es

C
lin
ic
al

tr
ia
ls
N
C
T0

1
8
4
4
0
2
4

1
0
1
0
ra
n
d
o
m
is
ed

:
m
id
w
if
e

(n
=
5
0
6
);

d
o
ct
o
rs

(n
=
5
0
4
)

PP
an

al
ys
is
:
4
7
2
N
M
W

an
d
4
8
3
d
o
ct
o
rs

M
ea
n
G
A

8
.8

w
ee
ks

In
co
m
p
le
te

TO
P

M
id
w
iv
es

n
=
2
9
,
d
o
ct
o
rs

n
=
1
3

El
ig
ib
le

p
ar
ti
ci
p
an

ts
w
o
rk
ed

at
th
e
m
at
er
n
al

h
ea
lt
h

se
ct
io
n
an

d
in
vo
lv
ed

in

PA
C
;
5
d
ay
s
o
f
tr
ai
n
in
g

in
PA

C

A
ss
ig
n
ed

p
ro
vi
d
er
:

d
et
ai
le
d
in
fo
rm

at
io
n
o
n

b
le
ed

in
g
an

d
p
ai
n
an

d

ab
n
o
rm

al
sy
m
p
to
m
s
an

d

im
p
o
rt
an

ce
o
f
se
ek
in
g

ca
re
,
an

d
co
n
tr
ac
ep

ti
ve

co
u
n
se
lli
n
g
.
R
A
:
el
ig
ib
ili
ty

sc
re
en

in
g
an

d
en

ro
lm

en
t,

m
ea
su
re
d
p
ri
m
ar
y
an

d

se
co
n
d
ar
y
o
u
tc
o
m
es

at

fo
llo
w
-u
p
vi
si
t
(m

id
w
iv
es

n
o
t
in

st
u
d
y)

In
co
m
p
le
te

TO
P

D
ay

1
:
m
is
o
p
ro
st
o
l

6
0
0
m
ic
ro
g
ra
m

o
ra
l,

cl
in
ic

an
al
g
es
ic

(ib
u
p
ro
fe
n

o
r
p
ar
ac
et
am

o
l)
an

d

o
ra
l
an

ti
b
io
ti
cs

ac
co
rd
in
g
to

n
at
io
n
al

g
u
id
el
in
es

Fo
llo
w

u
p
af
te
r

1
4
–2

8
d
ay
s

Pr
im

ar
y
o
u
tc
o
m
e:

co
m
p
le
te

TO
P
w
it
h
o
u
t
n
ee
d
fo
r

su
rg
ic
al

in
te
rv
en

ti
o
n
w
it
h
in

1
4
–2

8
d
ay
s
o
f
in
it
ia
l

tr
ea
tm

en
t
as
se
ss
ed

th
ro
u
g
h

p
h
ys
ic
al

an
d
p
el
vi
c
ex
am

Se
co
n
d
ar
y
o
u
tc
o
m
es
:

b
le
ed

in
g
,
p
ai
n
,
an

d

u
n
sc
h
ed

u
le
d
vi
si
ts

u
si
n
g

sy
m
p
to
m

d
ia
ry

ca
rd

an
d
a

vi
su
al

an
al
o
g
u
e
sc
al
e
(V
A
S)

C
le
ev
e
et

al
.
2
0
1
6

U
G
A
N
D
A

Si
x
p
ri
m
ar
y
h
ea
lt
h

fa
ci
lit
ie
s
in

ru
ra
l
an

d

p
er
i-
u
rb
an

re
g
io
n
s

R
C
T,

eq
u
iv
al
en

ce
tr
ia
l

A
n
al
ys
is
o
f
se
co
n
d
ar
y

o
u
tc
o
m
es

M
ar

2
0
1
3
–J
u
l
2
0
1
4

C
o
m
p
u
te
ri
se
d
ra
n
d
o
m
is
at
io
n

C
lin
ic
al

tr
ia
ls
N
C
T0

1
8
4
4
0
2
4

1
0
1
0
ra
n
d
o
m
is
ed

:
m
id
w
if
e

(n
=
5
0
6
);

d
o
ct
o
rs

(n
=
5
0
4
)

PP
an

al
ys
is
:
N
M
W

=
4
7
2
,

d
o
ct
o
rs

=
4
8
3

M
ea
n
G
A

8
.8

w
ee
ks

In
co
m
p
le
te

TO
P

M
id
w
iv
es

n
=
2
9
,
d
o
ct
o
rs

n
=
1
3

El
ig
ib
le

p
ar
ti
ci
p
an

ts
w
o
rk
ed

at
th
e
m
at
er
n
al

h
ea
lt
h

se
ct
io
n
an

d
in
vo
lv
ed

in

PA
C
;
5
d
ay
s
o
f
tr
ai
n
in
g

in
PA

C

A
ss
ig
n
ed

p
ro
vi
d
er
:
d
et
ai
le
d

in
fo
rm

at
io
n
o
n
b
le
ed

in
g
an

d

p
ai
n
an

d
ab

n
o
rm

al
sy
m
p
to
m
s

an
d
im

p
o
rt
an

ce
o
f
se
ek
in
g

ca
re
,
an

d
co
n
tr
ac
ep

ti
ve

In
co
m
p
le
te

TO
P

M
is
o
p
ro
st
o
l
6
0
0

m
ic
ro
g
ra
m

O
ra
l

(D
ay

1
)
w
it
h

m
o
n
it
o
ri
n
g
in

cl
in
ic

x4
h
o
u
rs

A
n
al
g
es
ic
s

(ib
u
p
ro
fe
n
o
r

p
ar
ac
et
am

o
l)
an

d

o
ra
l
an

ti
b
io
ti
cs

ac
co
rd
in
g
to

n
at
io
n
al

g
u
id
el
in
es

Pr
im

ar
y
o
u
tc
o
m
e
ac
ce
p
ta
b
ili
ty

m
ea
su
re
d
in

ex
p
ec
ta
ti
o
n
s

an
d
sa
ti
sf
ac
ti
o
n
.
St
an

d
ar
d
is
ed

q
u
es
ti
o
n
n
ai
re
s
1
4
–2

8
d
ay
s

af
te
r
tr
ea
tm

en
t
w
er
e
u
se
d

O
ve
ra
ll
ac
ce
p
ta
b
ili
ty

w
as

re
g
ar
d
ed

as
a
d
ep

en
d
en

t

va
ri
ab

le
an

d
m
ea
su
re
s
su
ch

as
b
le
ed

in
g
,
p
ai
n
,
fe
el
in
g

ca
lm

w
er
e
re
g
ar
d
ed

as

in
d
ep

en
d
en

t
va
ri
ab

le
s

1932 ª 2017 World Health Organization; licensed by John Wiley & Sons Ltd on behalf of Royal College of Obstetricians and Gynaecologists.

Sj€ostr€om et al.



T
a
b
le

1
.
(C
o
n
ti
n
u
ed

)

A
u
th
o
r,

lo
ca
ti
o
n

S
tu
d
y
d
e
si
g
n
,

p
e
ri
o
d

P
a
rt
ic
ip
a
tn
ts

n
,
g
e
st
a
ti
o
n
a
l
a
g
e

In
te
rv
e
n
ti
o
n

In
d
ic
a
ti
o
n
a
n
d

m
e
d
ic
a
l
re
g
im

e
n

O
u
tc
o
m
e
,
m
e
th
o
d
,

a
n
d
ti
m
e
o
f

a
ss
e
ss
m
e
n
t

co
u
n
se
lli
n
g
.
R
A
:
el
ig
ib
ili
ty

sc
re
en

in
g
an

d
en

ro
lm

en
t,

an
d
m
ea
su
re
d
p
ri
m
ar
y
an

d

se
co
n
d
ar
y
o
u
tc
o
m
es

at

fo
llo
w
-u
p
vi
si
t
(m

id
w
iv
es

n
o
t
in

st
u
d
y)

re
fl
ec
ti
n
g
th
e
w
o
m
an

’s

tr
ea
tm

en
t
ex
p
er
ie
n
ce

Je
je
eb

o
y,

2
0
1
2

IN
D
IA

fi
ve

cl
in
ic
s
o
p
er
at
ed

b
y
N
G
O

in
fo
u
r

u
rb
an

ar
ea
s

Pr
o
sp
ec
ti
ve

C
o
h
o
rt

D
ec

2
0
0
8
–M

ay
2
0
1
0

Pr
o
vi
d
er
s
ro
ta
te
d
ac
ro
ss

si
te
s

an
d
re
m
ai
n
ed

fo
r
ar
o
u
n
d
6

w
ee
ks

o
r
3
5
–4

0
m
ed

ab
.

C
lie
n
ts

u
n
aw

ar
e
o
f
w
h
ic
h

p
ro
vi
d
er

at
w
h
ic
h
cl
in
ic

Tw
o
-s
id
ed

eq
u
iv
al
en

ce
d
es
ig
n

1
4
1
4
w
o
m
en

as
se
ss
ed

b
y

p
el
vi
c
ex
am

1
2
2
5
el
ig
ib
le

A
yu
rv
ed

ic
(n

=
4
0
4
)

N
u
rs
es

(n
=
4
1
6
)

A
llo
p
at
h
ic

(n
=
4
0
5
)

<
8
w
ee
ks

R
ec
ru
it
ed

w
o
m
en

liv
ed

w
it
h
in

1
h
o
u
r
o
f
fa
ci
lit
y

TO
P

A
llo
p
at
h
ic

d
o
ct
o
rs

n
=
1
0

A
yu
rv
ed

ic
d
o
ct
o
rs

n
=
1
0

N
u
rs
es

n
=
1
0

N
o
p
ri
o
r
ex
p
er
ie
n
ce
in

M
A
,

B
M
E,

o
r
as
se
ss
ed

G
A

1
0
d
ay
s
o
f
tr
ai
n
in
g
an

d

fi
el
d
o
b
se
rv
at
io
n
o
f
a

m
in
im

u
m

o
f
te
n
ca
se
s

Pr
o
vi
d
er

g
av
e
in
fo
rm

at
io
n

ab
o
u
t
o
w
n
m
ed

ic
al

b
ac
kg

ro
u
n
d
,
tr
ai
n
in
g
,

m
ed

ic
al

TO
P
p
ro
ce
d
u
re
,

si
d
e
ef
fe
ct
s,

p
o
st
-T
O
P

co
n
tr
ac
ep

ti
o
n

V
er
ifi
er

as
se
ss

el
ig
ib
ili
ty

an
d
TO

P
co
m
p
le
te
n
es
s,

p
re
sc
ri
p
ti
o
n
o
f
d
ru
g
s,

m
an

ag
em

en
t
o
f
se
ri
o
u
s

ad
ve
rs
e
ev
en

ts

Ex
it
in
te
rv
ie
w

b
y
re
se
ar
ch

co
o
rd
in
at
o
r
re
co
rd
ed

sa
ti
sf
ac
ti
o
n

In
d
u
ce
d
TO

P

M
ed

ic
al

el
ig
ib
ili
ty

d
et
er
m
in
ed

b
y

h
is
to
ry

an
d

h
ae
m
o
g
lo
b
in

te
st
in
g
.
G
A

d
et
er
m
in
at
io
n
b
y

B
M
E
(b
y
p
ro
vi
d
er

an
d
ve
ri
fi
er
)
an

d

u
ri
n
e
p
re
g
n
an

cy

te
st
;
n
o
u
lt
ra
so
u
n
d

u
se
d

D
ay

1
:
2
0
0
m
ill
ig
ra
m

m
if
ep

ri
st
o
n
e

O
ra
l,
cl
in
ic

D
ay

3
:
4
0
0
m
ic
ro
g
ra
m

m
is
o
p
ro
st
o
l

O
ra
l,
cl
in
ic

Fo
llo
w
-u
p
:
d
ay

1
5
an

d

if
n
ee
d
ed

o
n
d
ay

2
1

R
o
u
ti
n
e
an

ti
b
io
ti
cs

C
o
m
p
le
te

TO
P
m
ea
su
re
d
as

n
o
n
ee
d
fo
r
su
b
se
q
u
en

t

su
rg
ic
al

in
te
rv
en

ti
o
n
(d
ay

1
5
–2

1
).
C
o
m
p
lic
at
io
n
ra
te
s,

b
lo
o
d
tr
an

sf
u
si
o
n
,
an

d

h
o
sp
it
al
is
at
io
n

Se
co
n
d
ar
y
o
u
tc
o
m
es
:
co
rr
ec
t

el
ig
ib
ili
ty

as
se
ss
m
en

t
an

d

as
se
ss
m
en

t
o
f
co
m
p
le
te

TO
P

co
m
p
ar
ed

w
it
h
ve
ri
fi
er

A
cc
ep

ta
b
ili
ty
:
o
ve
ra
ll

sa
ti
sf
ac
ti
o
n
w
it
h
se
rv
ic
es

an
d
sh
o
u
ld

th
ey

u
n
d
er
g
o

p
ro
ce
d
u
re

w
it
h
sa
m
e
ty
p
e
o
f

p
ro
vi
d
er

if
n
ee
d
ed

.
R
ec
o
rd
ed

at
ex
it
in
te
rv
ie
w
s

A
ll
p
ro
vi
d
ed

p
o
st
-T
O
P

co
n
tr
ac
ep

ti
o
n
in
cl
u
d
in
g

re
fe
rr
al

fo
r
tu
b
al

lig
at
io
n

o
r
IU
D

in
se
rt
io
n

B
M
E,

b
im

an
u
al

ex
am

;
C
R
L,

cr
o
w
n
–r
u
m
p
le
n
g
th
;
G
A
,
g
es
ta
ti
o
n
al

ag
e;

G
SD

,
g
es
ta
ti
o
n
al

sa
c
d
ia
m
et
er
;
H
g
b
h
ae
m
o
g
lo
b
in

le
ve
l;
IIT
,
in
te
n
ti
o
n
to

tr
ea
t;
LA

R
C
,
lo
n
g
-a
ct
in
g
re
ve
rs
ib
le

co
n
tr
ac
ep

ti
o
n
;

LM
P,

la
st

m
en

st
ru
al

p
er
io
d
;
M
A
,
m
ed

ic
al

ab
o
rt
io
n
;
M
LP
,
m
id
-l
ev
el

p
ro
vi
d
er
;
N
M
W
,
n
u
rs
e
m
id
w
if
e;

PA
C
,
p
o
st
-a
b
o
rt
io
n
ca
re
;
PP
,
p
er

p
ro
to
co
l;
R
A
,
re
se
ar
ch

as
si
st
an

t;
TO

P,
te
rm

in
at
io
n
o
f

p
re
g
n
an

cy
.

1933ª 2017 World Health Organization; licensed by John Wiley & Sons Ltd on behalf of Royal College of Obstetricians and Gynaecologists.

Midlevel provision of TOP: a systematic review



Safety
Across all studies, only one serious adverse event was

recorded: one woman was hospitalised for heavy bleeding

and underwent surgical TOP without further complications

(Table S1).24 As a result of rarity of recorded events, meta-

analysis and assessment of validity of the evidence was not

performed; studies were not powered to detect differences

in safety according to provider. Only one RCT clearly

defined safety outcomes in the trial: need for hospitalisa-

tion or blood transfusion.25 Another RCT stated that all

adverse and serious adverse events were recorded and anal-

ysed to allow for safety reporting, but did not specify which

events were considered.24 The prospective cohort study

defined serious adverse events as haemorrhage requiring

blood transfusion and/or need for hospitalisation, but did

not clearly state what measures were considered when

reporting on safety. This study reported that no women

had serious complications or required blood transfusion or

hospitalisation.26 The rest of the RCTs did not make a clear

definition of serious adverse events.

Acceptability
Three RCTs provided enough information to be included

in the ITT analyses for the outcome of acceptability/satis-

faction with treatment and/or service outcomes.23–25

Cleeve et al.23 reported PP analysis only, but we report

Analysis (A) Complete termination of pregnancy (TOP) ITT analysis

Analysis (B) Complete termination of pregnancy (TOP) PP analysis 

Figure 1. Meta-analysis of effectiveness.
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the same population number in both ITT and PP analyses

from this study because the population was only margin-

ally different in the two cases. The meta-analyses report

on women’s acceptance of the allocated treatment and/or

provider in terms of whether women would recommend

the same treatment or provider to a friend, or whether

they would prefer the same type of provider in case of a

future TOP. These statements were considered to similarly

assess the woman’s acceptance of the procedure/provider,

as it is unlikely that you would recommend a treatment

to a friend that you would not undergo yourself. Our

meta-analysis show that the result is probably equivalent

between provider groups, as the effect estimate shows no

clinically significant difference, with a narrow confidence

interval (RR 1.00, 95% CI 0.99–1.01; Figure 2, analysis A).

The validity of the evidence is moderate (Table 2). We

are uncertain if the PP analysis can verify the findings by

the ITT analysis for this outcome because the validity of

the evidence was assessed as very low (Figure 2, analysis

B).

Two RCTs reported on overall satisfaction.23,24 Our ITT

meta-analysis show that women are probably equally satis-

fied ‘all in all’ with the provider, regardless of provider

allocation (RR 1.00, 95% CI 1.00–1.01; Figure 2, analysis

C). The validity of evidence is moderate (Table 2). As there

was only one study with enough information provided,23

we did not perform a PP analysis for this outcome, also

this study was already included in the ITT analysis and the

population was only marginally different in the two cases

of analyses provided by the study authors.

The prospective cohort study also reported on satisfac-

tion. At recruitment, a 0.5% refusal rate of the assigned

provider was registered; however, at the time of exit inter-

views satisfaction with the assigned provider was high (98–
99%). Almost all women in this study stated that they

would undergo treatment from the same provider type

again.26 Two articles did not report any outcomes on

acceptability or satisfaction.21,22

Discussion

Quality of evidence
An assessment of the risk of bias in the RCTs showed that

there was no selection bias (sequence generation and allo-

cation concealment) in the included RCTs. There was risk

of performance bias as well as detection bias in all studies,

as participants were not blinded to provider type, and there

was no report of the blinding of outcome assessors. Attri-

tion bias, or incomplete outcome data, was adequately

addressed in four reports (three RCTs).21–24 Whether there

was selective reporting bias (analyses with statistically sig-

nificant results are more likely to be reported than non-sig-

nificant results) was unclear for all RCTs (Table S2A). Risk

of bias in the included prospective cohort study was found

to be low (Table S2B).26

The validity of the evidence was assessed using the

GRADE tool and ranged from very low to moderate

(Table 2).28 For the outcomes where we assessed the qual-

ity of evidence as moderate, the main reason for down-

grading was the unclear risk of bias in the included studies.

The downgrading of the outcome where the quality of evi-

dence was assessed as very low was for unclear risk of bias

of included studies, very high heterogeneity, and impreci-

sion (wide 95% CI of the effect estimate that crossed the

line of no effect).

Main findings
We conclude that medical TOP and medical treatment of

incomplete miscarriage performed by trained non-doctor

providers in the first trimester is probably as effective as

treatment provided by doctors. We also conclude that

women are probably equally satisfied with their provider

regardless of who treats or manages their medical TOP.

Strengths and limitations
Despite the limited number of included studies, this is the

largest systematic review of the provision of first-trimester

medical TOP by non-doctor providers (ANMs, nurses,

midwives, and non-conventional therapies doctors), com-

pared with doctors, and also the first to include the medi-

cal management of incomplete miscarriage. In addition,

this is the first systematic review to report on women’s

acceptance of provider and services, and women’s overall

acceptance in terms of satisfaction with medical treatment

for early TOP and incomplete miscarriage.

The generalisability of our findings may be low. Included

studies were conducted in diverse settings and evaluated

treatment of different populations of women (total

n = 5823) from Nepal, Sweden, Mexico, Uganda, and

India. The number of included providers varied between

studies (non-doctors, n = 69; doctors, n = 79), and the

variability in training and prior professional experience was

high. Although medical TOP is considered a relatively safe

procedure, the included studies were not powered to report

on significant differences regarding serious adverse events.

We can therefore not conclude whether the safety is equal,

higher, or lower between the two groups of medical TOP

providers. Also, the definitions of adverse events, serious

adverse events, and the measurement of safety were unclear

in several studies.

Interpretation
Our findings on effectiveness, defined as complete TOP

without surgical intervention, when non-doctors provided

medical TOP are consistent with findings of previously

published systematic reviews.9–11 The previous reviews
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Analysis (A) Acceptability “Would you recommend the treatment/provider to a friend (YES)? Would you 
prefer the same provider of future procedures of termination of pregnancy (YES and INDIFFERENT)?” ITT 
analysis

Analysis (B) Acceptability “Would you recommend the treatment/provider to a friend (YES)? Would you 
prefer the same provider of future procedures of termination of pregnancy (YES and INDIFFERENT)?” PP 
analysis

Analysis (C) Acceptability “Overall satisfaction”ITT analysis

Figure 2. Meta-analysis of acceptability.
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conclude that the provision of medical TOP and medical

treatment for incomplete miscarriage is as effective and safe

when provided by non-doctors as when provided by doc-

tors; however, these reviews were broader in scope and

evaluated non-doctor provision of medical TOP in addition

to surgical TOP. Our review is more comprehensive in its

focus on the provision of medical TOP and medical treat-

ment of incomplete miscarriage, including women’s accep-

tance of the provider and services, and more and newer

studies are included.

We defined the safety outcome as serious adverse events

and concluded that the included studies were not powered

to detect serious adverse events. Although all included

studies reported on safety, the definitions and distinctions

between serious adverse events, adverse events, and minor

common complications were not clear in several studies.

Although more events need to be reported to make a

robust statistical generalisation about the influence of pro-

vider type on the likelihood of serious adverse events, the

rarity of these events overall is very reassuring. Medical

TOP in the first trimester using mifepristone and miso-

prostol is well established as an effective and safe method

for TOP, and is feasible in different settings,13 with a num-

ber of previous studies reporting high rates of complete

TOP and very few serious adverse events.29 We also con-

clude that standardised approaches to defining and report-

ing serious adverse events in subsequent studies would

further strengthen our conclusions.

We found that women’s acceptance of treatment and

management of medical TOP or incomplete miscarriage is

probably equally high between those provided by doctors

versus non-doctors. Furthermore, women probably equally

prefer the same provider if they should need another TOP.

Few previous studies and no systematic reviews have exam-

ined women’s satisfaction with procedure and provider

when seeking treatment for TOP and incomplete miscar-

riage. If women find the available procedures and providers

acceptable, the likelihood that they will seek safe TOP pro-

viders when needed increases.8

We hypothesise that if we increase the numbers of facili-

ties where non-doctors are able to provide medical treat-

ment for TOP, this can increase access to safe TOP and

medical treatment of incomplete miscarriage. Provision by

non-doctor providers in a variety of facility-based settings

as part of routine care does not only increase access to

care, but also helps de-medicalise and normalise TOP ser-

vices, which reduces stigma and augments women’s care

seeking, thereby preventing any delay to treatment.

Conclusion

In this systematic review, we establish further support for

non-doctor provision of medical TOP and medical

treatment of incomplete miscarriage. The effectiveness of

treatment is probably similar regardless of whether it is

provided by a non-doctor provider or by a doctor (moder-

ate validity of the evidence). Moreover, women’s overall

acceptance of their provider is probably similar regardless

of allocation (very low to moderate validity of the evi-

dence). The effect on safety is uncertain as our outcome

measure, serious adverse event, is rare and the studies are

not powered to allow for a generalisation about the effect

treatment by the non-doctors versus doctors have on

safety. These findings are important for the successful

implementation of non-doctor provision of TOP care, and

stresses the necessity to scale-up such provision as soon as

possible to increase access to safe TOP care.

Disclosure of interests
None declared. Completed disclosure of interests form

available to view online as supporting Information.

Contribution to authorship
The initial review was conducted as part of the WHO

guideline development for health worker roles. BG had

overall responsibility of the guideline development and

coordinated the work. KGD initiated the present substudy.

SS and MD conducted the initial search, and independently

screened the retrieved citations, abstracts, and full texts

when necessary. They also systemised the evidence using

standard abstraction forms. MSF carried out the analysis

and assessed the overall quality and validity of the evidence

with the GRADE (grading of recommendations assessment,

development and evaluation) system (with her co-worker).

SS and MD wrote the first draft of the manuscript. All

authors participated in the revision and writing of the final

manuscript.

Details of ethics approval
Not required.

Acknowledgements
Atle Fretheim from the Norwegian Institute of Public

Health, Oslo, Norway for independent GRADE second

assessments.

Supporting Information

Additional Supporting Information may be found in the

online version of this article:

Figure S1. PRISMA flowchart.

Table S1. Summary of outcome data RCTs.

Table S2. A, risk of bias assessment for included RCTs;

B, risk of bias assessment for prospective cohort studies

(Medical TOP and facility-based providers).

Appendix S1. Search strategy.&

1939ª 2017 World Health Organization; licensed by John Wiley & Sons Ltd on behalf of Royal College of Obstetricians and Gynaecologists.

Midlevel provision of TOP: a systematic review



References

1 Gerdts C, Tuncalp O, Johnston H, Ganatra B. Measuring abortion-

related mortality: challenges and opportunities. Reprod Health 2015;

12:87.

2 Sedgh G, Bearak J, Singh S, Bankole A, Popinchalk A, Ganatra B,

et al. Abortion incidence between 1990 and 2014: global, regional,

and subregional levels and trends. Lancet (London, England).

2016;388:258–67.
3 Culwell KR, Hurwitz M. Addressing barriers to safe abortion. Int J

Gynaecol Obstet 2013;121(Suppl 1):S16–9.
4 Steinauer JLU, Filippone H, Laube D, Darney P, Jackson R. Predictors

of abortion provision among practicing obstetrician-gynecologists: a

national survey. Am J Obstet Gynecol. 2008;198:39.e1–6.
5 Sjostrom S, Essen B, Gemzell-Danielsson K, Klingberg-Allvin M.

Medical students are afraid to include abortion in their future

practices: in-depth interviews in Maharastra, India. BMC Med Educ

2016;16:8.

6 Freedman L, Levi A. How clinicians develop confidence in their

competence in performing aspiration abortion. Qual Health Res

2014;24:78–89.
7 Elul B. Assessments of the importance of provider characteristics for

abortion care: data from women in Rajasthan, India. Health Care

Women Int 2011;32:72–95.
8 Levesque JF, Harris MF, Russell G. Patient-centred access to health

care: conceptualising access at the interface of health systems and

populations. Int J Equity Health 2013;12:18.

9 Renner RM, Brahmi D, Kapp N. Who can provide effective and safe

termination of pregnancy care? A systematic review. BJOG

2013;120:23–31.
10 Ngo TD, Park MH, Free C. Safety and effectiveness of termination

services performed by doctors versus midlevel providers: a systematic

review and analysis. Int J Women’s Health 2013;5:9–17.
11 Barnard S, Kim C, Park MH, Ngo TD. Doctors or mid-level providers

for abortion. Cochrane Database Syst Rev 2015;7:Cd011242.

12 WHO. Health Worker Roles in Providing Safe Abortion Care and

Post-Abortion Contraception Executive summary. Geneva: World

Health Organization, 2015.

13 WHO. Safe Abortion: Technical and Policy Guidance for Health

Systems, 2nd edn. Geneva: World Health Organization, 2012.

14 Neilson JP, Gyte GM, Hickey M, Vazquez JC, Dou L. Medical

treatments for incomplete miscarriage. Cochrane Database Syst Rev

2013;3:Cd007223.

15 Acharya R, Kalyanwala S. Knowledge, attitudes, and practices of

certified providers of medical abortion: evidence from Bihar and

Maharashtra, India. Int J Gynaecol Obstet 2012;118(Suppl 1):S40–6.
16 Sabourin JN, Burnett M. A review of therapeutic abortions and

related areas of concern in Canada. J Obstet Gynaecol Can 2012;

34:532–42.

17 Sjostrom S, Kopp Kallner H, Simeonova E, Madestam A, Gemzell-

Danielsson K. Medical abortion provided by nurse-midwives or

physicians in a high resource setting: a cost-effectiveness analysis.

PLoS ONE 2016;11:e0158645.

18 Higgins JPTAD, Sterne JAC (editors). Assessing risk of bias in

included studies. Cochrane Handbook for Systematic Reviews of

Interventions Version 510 (updated March 2011): The Cochrane

Collaboration 2011.

19 Cochrane Collaboration. Review Manager (RevMan) 5.3.

Copenhagen: The Nordic Cochrane Centre, 2014.

20 WHO. Handbook for Guideline Development. Geneva, Switzerland:

World Health Organization, 2012.

21 Warriner IK, Wang D, Huong NT, Thapa K, Tamang A, Shah I, et al.

Can midlevel providers admininster early medical abortion as safely

and effectively as doctors? A randomized controlled equivalence

study in Nepal. Lancet (London, England).2011;377:1155–61.
22 Klingberg-Allvin M, Cleeve A, Atuhairwe S, Tumwesigye NM, Faxelid

E, Byamugisha J, et al. Comparison of treatment of incomplete

abortion with misoprostol by physicians and midwives at district

level in Uganda: a randomised controlled equivalence trial. Lancet

(London, England).2015;385:2392–8.
23 Cleeve A, Byamugisha J, Gemzell-Danielsson K, Mbona Tumwesigye

N, Atuhairwe S, Faxelid E, et al. Women’s acceptability of

misoprostol treatment for incomplete abortion by midwives and

physicians - secondary outcome analysis from a randomized

controlled equivalence trial at district Level in Uganda. PLoS ONE

2016;11:e0149172.

24 Olavarrieta CD, Ganatra B, Sorhaindo A, Karver TS, Seuc A,

Villalobos A, et al. Nurse versus physician-provision of early medical

abortion in Mexico: a randomized controlled non-inferiority trial. Bull

World Health Organ 2015;93:249–58.
25 Kopp Kallner H, Gomperts R, Salomonsson E, Johansson M, Marions

L, Gemzell-Danielsson K. The efficacy, safety and acceptability of

medical termination of pregnancy provided by standard care by

doctors or by nurse-midwives: a randomised controlled equivalence

trial. BJOG 2015;122:510–7.
26 Jejeebhoy SJ, Kalyanwala S, Mundle S, Tank J, Zavier AJ, Kumar R,

et al. Feasibility of expanding the medication abortion provider base

in India to include ayurvedic physicians and nurses. Int Perspect Sex

Reprod Health 2012;38:133–42.
27 Worldbank. World Bank Country and Lending Groups. 2017 [cited

2016 20160831]; [https://datahelpdesk.worldbank.org/knowledgeba

se/articles/906519-world-bank-country-and-lending-groups] Accessed

31 August 2016.

28 GRADEpro. GRADEpro Guideline Development Tool. McMaster

University (developed by Evidence Prime, Inc.). 2015. p.

29 Cleland K, Creinin MD, Nucatola D, Nshom M, Trussell J. Significant

adverse events and outcomes after medical abortion. Obstet

Gynecol 2013;121:166–71.

1940 ª 2017 World Health Organization; licensed by John Wiley & Sons Ltd on behalf of Royal College of Obstetricians and Gynaecologists.

Sj€ostr€om et al.

https://datahelpdesk.worldbank.org/knowledgebase/articles/906519-world-bank-country-and-lending-groups
https://datahelpdesk.worldbank.org/knowledgebase/articles/906519-world-bank-country-and-lending-groups



