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Abstract

Background

Studies evaluating acceptability of simplified follow-up after medical abortion have focused
on high-resource or urban settings where telephones, road connections, and modes of
transport are available and where women have formal education.

Objective

To investigate women’s acceptability of home-assessment of abortion and whether accept-
ability of medical abortion differs by in-clinic or home-assessment of abortion outcome in a
low-resource setting in India.

Design

Secondary outcome of a randomised, controlled, non-inferiority trial.

Setting

Outpatient primary health care clinics in rural and urban Rajasthan, India.

Population

Women were eligible if they sought abortion with a gestation up to 9 weeks, lived within
defined study area and agreed to follow-up. Women were ineligible if they had known con-
traindications to medical abortion, haemoglobin < 85mg/l and were below 18 years.
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Methods

Abortion outcome assessment through routine clinic follow-up by a doctor was compared
with home-assessment using a low-sensitivity pregnancy test and a pictorial instruction
sheet. A computerized random number generator generated the randomisation sequence
(1:1) in blocks of six. Research assistants randomly allocated eligible women who opted for
medical abortion (mifepristone and misoprostol), using opaque sealed envelopes. Blinding
during outcome assessment was not possible.

Main Outcome Measures

Women'’s acceptability of home-assessment was measured as future preference of follow-
up. Overall satisfaction, expectations, and comparison with previous abortion experiences
were compared between study groups.

Results

731 women were randomized to the clinic follow-up group (n = 353) or home-assessment
group (n = 378). 623 (85%) women were successfully followed up, of those 597 (96%) were
satisfied and 592 (95%) found the abortion better or as expected, with no difference
between study groups. The majority, 355 (57%) women, preferred home-assessment in the
event of a future abortion. Significantly more women, 284 (82%), in the home-assessment
group preferred home-assessment in the future, as compared with 188 (70%) of women in
the clinic follow-up group, who preferred clinic follow-up in the future (p < 0.001).

Conclusion

Home-assessment is highly acceptable among women in low-resource, and rural, settings.
The choice to follow-up an early medical abortion according to women'’s preference should
be offered to foster women’s reproductive autonomy.

Trial Registration
ClinicalTrials.gov NCT01827995

Introduction

Abortion is legal in India up to 20 weeks of gestation [1], however unsafe abortions are still a
major contributor (8-18%) to the maternal mortality ratio (168/ 100 000 live births) [2]. Medi-
cal abortion is not yet widely used by the Indian health system although trained doctors, work-
ing in public or licensed private health facilities are allowed to provide medical abortion up to
63 days of gestation [3, 4]. The current national medical abortion guidelines mandate three
clinical visits carried out by a physician [5], while the World Health Organisation guideline
suggests that only one clinical visit is required [6]. Mandatory follow-up visits rarely detect
conditions women cannot detect themselves and the timing of follow-up rarely coincides with
possible complications after an abortion. Instead, routine follow-up visits result in unnecessary
direct and indirect costs for both women and health systems [7]. However, it is clinically
important to establish the outcome of the abortion to avoid on-going pregnancies [6, 7]. To
increase convenience for women and providers, current literature suggests means of
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simplifying medical abortion, such as home-use of misoprostol, established to be feasible in
both high and low-resource settings [8-11], and alternative methods of follow-up [12-16]. The
use of a low-sensitivity pregnancy test (LSPT) at two weeks after a medical abortion is safe and
effective in discovering on-going pregnancies [12]. The LSPT can be done at home, followed by
a phone call from the clinic, assessing the outcome of the abortion based on the test [12, 17-
19]. Results from this randomized control trial (RCT) establish that women’s home-assessment
using a LSPT and a pictorial instruction sheet two weeks after medical abortion is as effective
as in-clinic assessment by a doctor. Women’s home-assessment had a higher abortion success
rate (95%) compared with women in the clinic follow-up group (93%), and thus proves efficacy
of simplified medical abortion also in a low-resource and rural setting [20].

Early medical abortion using mifepristone and misoprostol is safe and effective (>95%) [21,
22] and has the potential to enable access to safe abortion services. However, acceptability is an
important dimension of access, reflecting the client—provider relationship and more impor-
tantly the contextual adaptation of services [23]. Aspects such as confidentiality, decreased
numbers of mandatory visits and affordability of services influence acceptability of medical
abortion [8, 24, 25]. Additionally, women seeking medical abortion tend to not return to the
clinic for their routine follow-up [7, 11]. Studies evaluating acceptability of simplified follow-
up after medical abortion have focused on high-resource or urban settings where telephones,
road connections, and modes of transport are essentially available and where women have for-
mal education [15, 17, 26]. Hence, it is of great importance to evaluate factors influencing
access to safe abortion in a low-resource setting. What is the acceptability of simplified services
in a context where women’s autonomy and mobility is limited, educational attainment is low
and access to sanitation, electricity, and health care is poor? This study investigates women’s
acceptability of home-assessment of abortion and whether acceptability of medical abortion
differs by in-clinic or home-assessment of abortion outcome in a low-resource setting in India.

Materials and Methods
Trial design

We conducted a randomized controlled non-inferiority trial (RCT) with the secondary out-
come to measure acceptability of home-assessment after medical abortion. However, the trial
was primarily designed to measure efficacy of home-assessment. The RCT was conducted at
six clinics (three rural, three urban) in a low-resource setting in Rajasthan, India. The study
protocol and trial is reported according to the CONSORT guidelines for non-inferiority rando-
mised trials [27]. The details of study implementation, setting and context in addition to a thor-
ough explanation of the method are described in the study protocol [28] and the efficacy of the
intervention is published elsewhere [20].

Study setting and participants

The three rural clinics are situated in an interior rural area characterized by limited road con-
nections, high level of poverty, and strong gender disparities including lower educational
attainment among women (49% literacy) [29]. Half the population residing in this area belongs
to the marginalized social groups, the scheduled castes (SC) and scheduled tribes (ST) [30].
The three urban clinics cater largely to urban women from a broader socio-economic spec-
trum. All women seeking abortion at the six facilities were screened for eligibility, given that
they opted for medical abortion. Women were eligible if they presented with a pregnancy up to
nine weeks of gestation as estimated by bimanual pelvic examination; resided in an area where
follow-up was possible (within approximately 50 km of the study sites) or had a phone of their
own; and agreed to follow-up at two weeks. Women were excluded if they had any
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contraindications to medical abortion, had a haemoglobin value below 85 mg/l and if they
were below18 years of age.

Intervention and procedure

A research assistant explained the study procedure and obtained written informed consent
from eligible women after the administration of mifepristone. Women who consented to par-
ticipate were randomly allocated to either return to the clinic for follow-up by a doctor (clinic
follow-up group), or to assess their abortion outcome at home using an LSPT and a pictorial
instruction sheet (home-assessment group). The LSPT used in this study was a DUO-test with
a high-sensitivity (5 units/litre) and a low-sensitivity (1000 units/litre) component produced by
VEDA Lab (www.vedalab.org). All women could opt for misoprostol administration at home,
given that the doctor found it appropriate judging from gestational age, Hb-value and distance
from the woman’s house to the clinic. A research assistant contacted women carrying out
home-assessment over phone or at home. All women were followed up at 10-15 days after
mifepristone administration and women that did not return or could not be contacted (maxi-
mum three attempts) within one month after the medical abortion were considered lost to
scheduled follow-up and were excluded from analysis.

A doctor or trained midwife assessed women in the clinic follow-up group at the time of fol-
low-up, 10-14 days after mifepristone administration. Abortion outcome was established by
the LSPT carried out by a health care provider or bimanual pelvic examination, depending on
provider preference and standard practice. Side effects and remaining pregnancy symptoms
were evaluated using a standardized questionnaire. All women that returned to the clinic for
follow-up were reimbursed for travel expenses. Women in the home-assessment group had
been instructed to use the LSPT 10-14 days after mifepristone administration and were subse-
quently followed up by a research assistant no later than 15 days post mifepristone administra-
tion. Phone follow-up was applied where possible, and women with no phone were followed-
up by making a discrete home visit, or a visit according to the woman’s preference. Research
assistants used a standardized questionnaire to assess abortion outcome by asking the women
of their LSPT result, side effects and remaining pregnancy symptoms. If the woman had not
done her LSPT, if she had carried out the test too early (within 10 days mifepristone adminis-
tration) or if she was unsure of the result, the research assistant would ask the woman to carry
out the test, provide a new test to repeat the test or ask her to return to the clinic. If it was a
phone follow-up, the research assistant would call back later after the woman had carried out
the test or ask her to return to the clinic for further assessment. Subsequently, research assis-
tants asked questions regarding unscheduled visits, side effects, abortion experience, and
acceptability of the abortion procedure following a standardized questionnaire used for all
women.

Study outcomes and measures

The primary outcome was women’s acceptability of the location of follow-up measured at the
time of follow-up and compared between study groups. Acceptability was measured as wom-
en’s future preference of follow-up location, overall satisfaction (satisfactory/ not satisfactory);
women’s experiences compared to expectations (better/ same/ worse), and women’s compari-
son with previous abortion experiences when applicable (better/ same/ worse). Moreover,
future preference of abortion method (medical/ surgical/ either or) was asked. Additionally,
travel time, total time spent in the clinic, number of visits, location of misoprostol, unscheduled
visits, adverse events, abortion outcome, socio-demographic and reproductive background of
the women and whether they were accompanied to the clinic on day one of the abortion were
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considered as influential factors and used in the evaluation of factors associated with accept-
ability. Adverse events were defined as conditions requiring hospitalization, blood transfusion,
intravenous fluids or intravenous antibiotics. Secondarily, the feasibility of the use of the LSPT
among home-assessment group at follow-up was investigated in comparison with acceptability
of home-assessment and the overall acceptability.

Sample size

The sample size was estimated based on the success rate of medical abortion (95%) [20, 28] to
prove the non-inferiority of home-assessment after medical abortion compared with clinic fol-
low-up. The non-inferiority margin (delta) for successful abortion was set to 5% and was based
upon perceived clinical significance [18]. With a two-sided significance level o = 0.05, a power
of 80%, and an estimated lost to follow-up of 20% the total required sample size of was 716
women. A total of 731 women were recruited between 23 April 2013 and 15 May 2014 and fol-
lowed up by 15 June 2014. This study measures the acceptability of the intervention and was a
secondary outcome of the RCT.

Randomisation and masking

A computerised random number generator (random allocation software 2.0) generated the
randomisation list [31]. Details of randomisation are recorded in the study protocol [28]. Block
randomisation with blocks of six was applied to ensure equal distribution over the clinics. The
research assistants carried out the randomisation procedure and the group allocation was con-
cealed until the envelopes were opened. Blinding was not possible due to the nature of the
intervention. However, the initial clinical assessment by a doctor and mifepristone administra-
tion occurred before randomisation. Location of misoprostol administration too, was decided
upon before randomization. This decision was made according to the woman’s preference in
combination with the doctors’ advice.

Statistical methods and analysis

All statistical calculations were made using SPSS (version 20) and R (version 3.0.3). Descriptive
statistics are presented for all variables. Categorical variables are compared using >-test or
Fischer’s exact test when appropriate. Continuous data was presented as mean (SD). P-value
below 0.05 or 95% confidence interval (95% CI) illustrates significant differences. Odds ratios
(OR) for the acceptability variables were derived using logistic regression with different explan-
atory variables. Where OR were significant, adjusted odds ratios (AOR) were derived with mul-
tivariate logistic regression.

The study was developed and coordinated by Karolinska Institutet, and Uppsala University,
Sweden and Action Research and Training for Health (ARTH), Udaipur, India. The trial was
registered at Clinicaltrials.gov: NCT01827995.

Results

A total of 957 women seeking induced abortion were screened for eligibility. Of these, 731
women consented to participate in the study and were randomly assigned to either clinic fol-
low-up group (n = 353) or home-assessment group (n = 378). A total of 626 women were suc-
cessfully followed-up and the women that complied with the medicine regimen of taking both
mifepristone and misoprostol and had a successful scheduled followed-up (n = 623) were ana-
lysed for acceptability. The home-assessment group had a better follow-up rate (92%) than the
clinic follow-up group (78%). The flow of patients is summarised in a flow diagram (Fig 1).
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Fig 1. Flow diagram of the RCT. Flow diagram of the study showing enrolment, randomized allocation to home-assessment (n = 378) or clinic follow-up
(n=323) group, two-week follow-up and analysis (n = 623).

doi:10.1371/journal.pone.0133354.g001

Socio-demographic background and reproductive history of participants

Women (n = 623) had a median age of 26, and a median gestational age of six weeks. The
majority (71%) resided in rural areas, belonged to the SC/ST social group (55%), and had no
formal education (52%). Most women (95.5%) had already given birth and 34% had experi-
enced a previous elective abortion (Table 1). There were no statistical differences between
study groups among the successfully followed-up women. The profile of women excluded from
acceptability analysis is described in Table 1.

Acceptability of simplified follow up

Majority, 355 (57%) women preferred home-assessment in the event of a future abortion. Sig-
nificantly more women (82% + 4.0%) in the home-assessment group (n = 349) preferred
home-assessment in the future, as compared with 70% (+ 5.4%) of women in the clinic follow-
up group (n = 274), who preferred clinic follow-up in the future (p < 0.001).

Satisfaction and abortion experience compared between study groups

Almost all women (96%; 95% CI [93.9-97.2]) were satisfied with their medical abortion and
there was no difference in level of satisfaction between the two study groups (Table 2). Most
women (95% + 1.7%) found the procedure better than expected or as expected, while 29
women found the procedure worse than expected. There were no significant differences in
expectations between the study groups (Table 2). Educational attainment or urban/rural resi-
dency did not affect satisfaction (data not shown). In all socio-demographic and reproductive
background variables in Table 1, the proportion of satisfied women ranged between 94-98%.
In the event of a future abortion majority of women would opt for medical abortion (81% +
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Table 1. Characteristics of successfully followed-up women, included for acceptability analysis, stratified by treatment group (n = 623).

Median age, years (range)
Residency, n (%)

- Urban

- Rural

Belong to SC/ST Caste, n (%)
Level of Education, n (%)
- No formal

- Primary (1-3 years)

- Secondary (4—10 years)

- Higher (> 10 years)
Ownership of phone

- Woman herself

- Husband

- No/others

Person accompanying woman to the
clinic on day 1

-Nobody

-Husband

-Health Worker®

-Maternal family member

-In-law family member
-Neighbour/friend/other
Primigravida, n (%)

Median gestational age, weeks (range)
- Gestational age in weeks, n (%)
< 6 weeks

6-7

> 7 weeks

Prior elective abortion, n (%)

- Medical®

- Surgical®

Home administration of misoprostol, n (%)

Ever-used modern contraception, n (%)

Clinic Follow-up
n=274

26 (18-48)

92 (33.6)
182 (66.4)
141 (51.5)

124 (45.3)
51 (18.6)
61 (22.3)
38 (13.9)

130 (47.4)
100 (36.5)
44 (16.1)

94 (34.3)
98 (35.8)
28 (10.2)
18 (6.6)
31 (11.3)
5 (1.8)
10 (3.6)
6 (5-9)

51 (18.6)
150 (54.7)
73 (26.6)
106 (38.7)
79 (28.8)
30 (10.9)
134 (48.9)
111 (40.5)

Home-assessment
n =349

26 (18-46)

92 (26.4)
257 (73.6)
199 (57.0)

199 (57.0)
49 (14.0)
57 (16.3)
44 (12.6)

152 (43.6)
133 (38.1)
64 (18.3)

107 (30.7)
117 (33.5)
51 (14.6)
30 (8.6)
33 (9.5)
12 (3.4)
18 (5.2)

6 (5-9)

58 (16.6)
196 (56.2)
95 (27.2)
104 (29.8)
84 (24.1)
25 (7.2)
156 (44.7)
106 (30.4)

All Women included
n =623

26 (18-48)

184 (29.5)
439 (70.5)
340 (54.6)

323 (51.8)
100 (16.1)
118 (18.9)
82 (13.2)

282 (45.3)
233 (37.4)
108 (17.3)

201 (32.3)
215 (34.5)
79 (12.7)
48 (7.70)
64 (10.3)
17 (2.7)
28 (4.5)

6 (5-9)

109 (17.5)
346 (55.5)
168 (27.0)
210 (33.7)
163 (77.6)
55 (26.2)

290 (46.5)
217 (34.8)

All Women not included
n =108

26 (18-40)

15 (13.9)
93 (86.1)
70 (64.8)

82 (75.9)
13 (12.0)
9 (8.3)
4(3.7)

42 (38.9)
36 (33.3)
30 (27.8)

42 (38.9)
24 (22.2)
11 (10.2)
17 (15.7)
9 (8.3)
3(2.8)
8 (7.4)
7 (5-9)

19 (17.6)
61 (56.5)
28 (25.9)
27 (25.0)
19 (70.4)
9 (33.3)

37 (34.3)
25 (23.1)

There were no socio-demographic background differences between the women included in analysis and the women that were lost to follow-up (data of

women lost to follow-up is not shown).

& Majority were ASHAs (incentive based community health workers), however NGO workers or auxiliary nurse-midwives occasionally accompanied

women as well.

bPercentages are calculated for women with prior elective abortions (n = 210)

doi:10.1371/journal.pone.0133354.t001

3.1%), with no difference between study groups (home-assessment: 82% + 4.1% and clinic FU:
80% + 5.3%). However, among the 25 women who were not satisfied with their abortion, only

half would opt for a medical abortion in the future (data not shown).

Opverall, a majority (54% * 6.9%) of women with previous experiences from elective abor-
tions found the current experience better than before, especially among women who had expe-
rienced a previous surgical abortion (81% =+ 11%) (Table 3). Almost all women (94% =+ 3.1%)
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Table 2. Satisfaction and expectation of the abortion procedure, stratified by treatment group (n = 623).

Clinic FU n =274 Home-assessment n = 349 Total
Overall Experience (p = 0.991)
- Satisfactory 262 (96.0) 335 (96.0) 597 (96.0)
- Not Satisfactory 11 (4.0) 14 (4.0) 25 (4.0)
Total 273 (100) 349 (100) 622 (100)
Experience compared with expectation (p = 0.923)
- Same/ Better 260 (95.2) 332 (95.4) 592 (95.3)
- Worse 13 (4.8) 16 (4.6) 29 (4.7)
Total 273 (100) 348 (100) 621 (100)

Chi-square tests were performed on all categorical variables. There are no significant differences. ‘missing values’ were excluded from analysis

doi:10.1371/journal.pone.0133354.t002

with a previous elective abortion reported overall satisfaction, as did women with no previous
elective abortion (97% + 1.7%) (data not shown).

Feasibility and acceptability in the home-assessment group

Most women (78% + 4.7%) did their LSPT before follow-up contact, 93% + 3.0% interpreted
the test correctly and 98% found the test easy to do (Table 4). The remaining women (n = 76)
did the test at the time of home follow-up or after a reminder over phone.

A significantly larger proportion (41%) of women with a positive LSPT result or who were
unsure of their LSPT-result (n = 27) preferred clinic or doctor’s advice for follow-up in the
event of a future abortion, compared with 14% of women with a negative LSPT result (n = 245)

Table 3. Women’s experiences of abortion in relation to previous elective abortions, and stratified by
treatment group.
Clinic FU n = 106 Home-assessment n = 104 Total n =210

Compared with any previous elective abortion® (p = 0.695)

- Better 57 (54.8) 50 (52.6) 107 (53.8)
- Same 32 (30.8) 34 (35.8) 66 (33.2)
- Worse 15 (14.4) 11 (11.6) 26 (13.1)
Total 104 (100) 95 (100) 199 (100)
Compared with previous medical abortion (p = 0.829)

- Better 36 (46.2) 34 (44.2) 70 (45.2)
- Same 30 (38.5) 33 (42.9) 63 (40.6)
- Worse 12 (15.4) 10 (13.0) 22 (14.2)
Total 78 (100) 77 (100) 155 (100)
Compared with previous surgical abortion (p = 0.848)

- Better 23 (79.3) 19 (82.6) 43 (81.1)
- Same 2(6.9) 2(8.7) 4(7.7)

- Worse 4 (13.8) 2(8.7) 6 (11.5)
Total 29 (100) 23 (100) 53 (100)

Chi-square tests were performed on all categorical variables with n>5. Fisher's test was applied when the
expected cell count was <5. There are no significant differences. ‘missing values’ were excluded from
analysis. 8 women have had both surgical and medical abortions and are included in both comparisons.
2 Only women that reported previous abortion have been included in analysis.

doi:10.1371/journal.pone.0133354.t003
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Table 4. Women’s assessment of the LSPT result compared with the final LSPT result as recorded by the research assistant at follow-up (n = 349).

Women’s and research assistants results assessment of the LSPT
result at follow-up?

Women’s results assessment of the LSPT before follow-up”® Positive n (%) Negative n (%) Not sure n (%)
Positive 9 (69.2) 4 (30.8) 0 (0)

Negative 1(0.4) 245 (99.6) 0 (0)

Not sure 0 (0) 11 (78.6) 3(21.4)

Did the test at follow-up 5 (6.6) 70 (92.1) 1(1.3)

Total 15 (4.3) 330 (94.6) 4(1.1)

@21 women carried out a new test at home follow-up due to insecurity of test result or because the test had been done too early (including the false
positive). Remaining women did the test by themselves after a reminder of the research assistant.

b As reported by the woman at the time of follow-up. Not all positive test results were repeated, only those that were done too early. Remaining women
that reported a positive test result or were unsure of their result were referred to return to the clinic.

doi:10.1371/journal.pone.0133354.1004

(p<0.000). Future preference of home-assessment was not affected by whether women had
carried out the LSPT by themselves or not. However, the odds of preferring future clinic fol-
low-up were slightly higher among women who did not carry out their LSPT by themselves
(OR 1.7, 95% CI [1.0-3.2]) (S1 Table). Additionally, women who did not use the pictorial
instruction sheet were less likely to prefer home-assessment in the future (AOR 6.1, 95% CI
[2.4-15.4]) (S1 Table). Odds ratios were adjusted for; advised return to clinic, thinking the
abortion is complete, severe stomach pain, use of pictorial instruction sheet, LSPT result, and
abortion outcome. Future preference for home-assessment was not affected by residency
(urban 89% + 6.5% and rural 79% + 5.0%) or education (Formal 87% +5.4% and None 77% +
5.9%). However, women residing in rural areas were significantly more likely to answer “doc-
tors” advice” in terms of future preference (5.9% + 2.89%) compared with women residing in
urban areas where none answered “doctor’s advise” (data not shown).

Significantly more women (98%) who did the LSPT according to protocol, before the con-
tact with the research assistant, were satisfied with their abortion compared with women who
did their LSPT after or during the follow-up contact (88%) (p < 0.000). A higher proportion of
women who did their LSPT before follow-up contact thought their abortion was complete
(80%) and were less likely to report abortion-related symptoms at follow-up (82%). Corre-
spondingly, believing the abortion was complete at the time of follow-up was significantly asso-
ciated with overall satisfaction (p = 0.007) while being advised to return to the clinic by the
research assistant had a negative impact on satisfaction (p < 0.001) (data not shown).

Factors influencing overall acceptability of medical abortion

Number of previous births, gestational age and previous elective abortions had no influence on
the overall satisfaction (data not shown). However, women were more likely to be dissatisfied if
they had an unsuccessful abortion (AOR 18, 95% CI 5.7-57) (S2 Table). Of the women that
were not satisfied (n = 25), half had an unsuccessful abortion and needed an additional inter-
vention (manual vacuum aspiration, repeat medical abortion, or additional misoprostol), and
one woman chose to continue her pregnancy (Table 5). Moreover, women were less likely to be
satisfied with the abortion if they experienced side-effects such as bleeding, vomiting, diarrhoea
and severe stomach pain during misoprostol administration on day three (AOR 2.9, 95% CI
1.0-8.3), if women had contacted the clinic due to side-effects or signs of incomplete abortion
before follow-up (AOR 4.7, 95% CI 1.7-13), or if women reported any continuing abortion-
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Table 5. Abortion outcome of successfully followed-up women (n = 623) compared with level of satisfaction and expectation of abortion.

Overall Experience

- Satisfactory

- Not satisfactory

Total

Compared with expectation
- Better

- Same

- Worse

Total

Complete On-going Incomplete Total

576 (96.5) 2(0.3) 19 (3.2) 597 (100) p < 0.001
12 (48.0) 4 (16.0) 9 (36.0) 25 (100)

588 (94.7) 6 (1.0) 28 (4.5) 622 (100)

332 (96.2) 2 (0.6) 11 (3.2) 345 (100) p < 0.001
241 (97.6) 0 (0.0) 6 (2.4) 247 (100)

14 (48.3) 4 (13.8) 11 (37.9) 29 (100)

587 (94.7) 5(0.8) 28 (4.5) 621 (100)

Chi-square tests were performed on all categorical variables. Fisher's exact test was performed where expected count was <5. ‘missing values’ were
excluded from analysis. All women that had an on-going or incomplete abortion received additional surgical or medical intervention for completion of their

abortion.

doi:10.1371/journal.pone.0133354.t005

related symptoms at follow-up (AOR 4.7, 95% CI 1.7-13). Odds ratios were adjusted for; time
spent travelling, interim visits, side-effects from misoprostol, additional contact due to compli-
cations, additional surgical or medical intervention, reported symptoms present at follow-up,
and outcome of abortion (S2 Table).

Increased travel time was associated with not being satisfied (AOR 1.7, 95% CI 1.0-2.8) (52
Table) and women in the clinic follow-up group spent more time travelling and more time in
the clinic compared with the home-assessment group (data not shown).

Discussion

Main findings

This study confirms acceptability of medical abortion using a simplified follow-up regime and
women’s future preference of home-assessment of abortion outcome. Medical abortion is
highly accepted among women in many settings [21, 32, 33]. In addition to previous studies
suggesting feasibility of medical abortion in low-resource urban settings [8, 11], our results
indicate acceptability of medical abortion with home-assessment after early medical abortion
as a follow-up alternative and suggest its appropriateness for scaling up in low-resource, rural
settings. Importantly, this study highlights that satisfaction is not determined by educational
attainment or lack of resources, enhancing the scope of implementing simplified medical abor-
tion in settings where women have low educational attainment, and family and health system
resources are scarce. In line with previous studies [11, 34], our study confirms that satisfaction
is primarily affected by the abortion outcome as well as the presence of side effects or abortion-
related symptoms rather than means of follow-up.

Simplifying medical abortion in terms of task sharing to mid-level providers’ [35-37],
home-use of misoprostol [8, 9] and simplified follow-up [12-14] is effective, safe and accepted
in high-resource or urban settings. This study confirms the acceptability and feasibility of sim-
plified follow-up in a low-resource, rural setting, in which the majority of women are illiterate,
infrastructure is poor and mobile phone possession among women is rare. Showing acceptabil-
ity in such a setting suggests acceptability to be generalizable to other low-resource settings.

The use of a pictorial instruction sheet or a checklist has in recent studies of simplified fol-
low-up been regarded as unnecessary or resulting in unnecessary referrals [15, 26]. Findings
from our study indicate that women who used the pictorial instruction sheet were more likely
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to prefer home-assessment in the future. Keeping in mind that, women who used the instruc-
tion sheet may have been more informed or motivated to carry out the home-assessment and
were subsequently more likely to be satisfied. We used the pictorial instruction sheet as both an
instruction of how to use the LSPT and a checklist of danger signs in relation to abortion [28].

For successful implementation of an intervention in a low-resource and complex setting, it
is important to understand how clients internalize the intervention [38, 39]. Women in the
home-assessment group reported a good overall abortion experience and majority of women
correctly carried out and assessed their result of the LSPT. To believe that the abortion was
complete, according to the woman’s self-assessment based on the information and tools given
to her on day one, and having used the LSPT before the research assistant came for follow-up,
were both associated with satisfaction. These findings indicate the value to women of enabling
home-assessment as an alternative to clinic follow-up, and further strengthened by the fact that
a positive LSPT did not result in the future preference of clinic follow-up. This highlights the
feasibility of increasing women’s autonomy in abortion care and its positive effect on accept-
ability of abortion services. Moreover, it sheds light on the importance of acknowledging that
women’s preferences vary, and optimal abortion care must give women a choice of how to
assess their abortion outcome.

There was a greater loss to follow-up in the clinic follow-up group, especially among rural
residents. This could partly be explained by the study area’s poor road and transport infrastruc-
ture and women’s lack of autonomy in their family setting. It is common that women do not
return for follow-up after a medical abortion [7, 11, 13] however, the follow-up is of great
importance to avoid ongoing pregnancies. This loss to follow-up indicates an implicit need for
alternative means of follow-up where women’s choice to assess their abortion outcome at
home is a feasible option. Given that women are provided with sufficient counseling of how to
carry out the LSPT and are encouraged to seek care if needed. It is known that women seek
care through unscheduled visits if they experience side effects or signs of incomplete abortion,
rather than waiting for their scheduled follow-up [13]. A study from Nepal highlights the
importance of the provision of sufficient information with regard to medical abortion to
improve acceptability [40]. Qualitative research to explore women’s and providers’ experiences
could contribute to a deeper understanding of acceptability of home-assessment.

A limitation of the study was that women, lost to scheduled follow-up, could not be assessed
for acceptability and this may have an effect on the proportion of satisfied women in the clinic
follow-up group. However, the high satisfaction in our study corresponds with the high satis-
faction reported previously [21, 32, 33]. Moreover, women that returned for clinic follow-up
were given a travel reimbursement, to decrease loss to follow-up [28], this may have enhanced
satisfaction reported by women in the clinic follow-up group. It is also important to consider
that questions regarding acceptability were asked in the clinics for the clinic follow-up group.
This may have biased women in their responses of satisfaction, compared with women that
were followed-up at home or over phone. Due to the small number of dissatisfied women it is
difficult to draw conclusions on characteristics of women that reported dissatisfaction in the
different groups.

Considering the lack of access to safe abortion and the large number of unsafe abortions in
India [41, 42], simplifying medical abortion through increasing women’s autonomy in abortion
care can enforce women’s reproductive rights and enable access to safe, acceptable abortion
services. Our study is unique in its contribution of data from a low-resource and rural setting
and combined with the adaptation phase [28] and the proven efficacy of home-assessment [20]
this study adds important evidence for implementation and scale-up of medical abortion in
rural, low-resource settings.
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Interpretation

Early medical abortion with home-assessment using a LSPT and a pictorial instruction sheet at
two weeks is acceptable and feasible in a low-resource setting and should be an available choice
to women in primary health care facilities in low- and high- resource settings.

Conclusion

Medical abortion with home-assessment of abortion outcome is highly accepted among Indian
women in a low-resource setting where educational attainment is low. Simplified follow-up
using a low-sensitivity pregnancy test and a pictorial instruction sheet should be introduced as
an alternative for women seeking abortion in both high- and low-resource settings. Simplified
follow-up after medical abortion can increase acceptability and accommodate women in need
of abortion services. In addition, it may increase women’s autonomy in abortion care and
hence ensure women’s reproductive rights through access to safe and acceptable abortion
services.

Supporting Information

S1 CONSORT Checklist. CONSORT checklist.
(DOC)

S1 Protocol. Study protocol.
(DOC)

S1 Table. Factors among home-assessment group influencing the future preference of fol-
low-up in the event an abortion (n = 349). The table reflects factors associated with future
preference of clinic FU or according to doctor’s advice among women in the home-assessment
group.

(DOC)

$2 Table. Characteristics of women and abortion experience in relation to satisfaction with
the abortion procedure. Results are presented as the Odds Ratio (OR) or adjusted OR of being
dissatisfied.

(DOCX)

Acknowledgments

The women, the doctors and nurses in the participating clinics and the research assistants are
acknowledged for their efforts and contributions to the study conduct. Dr. Dinesh Agarwal is
acknowledged for valuable input in the design and implementation of the intervention.

Details of Ethics Approval: The study received ethical clearance from the Institutional Eth-
ics Committees at ARTH. In addition, the Health Ministry’s Steering Committee of Govern-
ment of India approved the study.

Author Contributions

Conceived and designed the experiments: MP KI BE KGD SDI MKA. Performed the experi-
ments: MP KI SS. Analyzed the data: MP JB. Contributed reagents/materials/analysis tools: JB.
Wrote the paper: MP MKA KGD BE SDI KI. Protocol development and implementation: MP
KI SDI SS. Study conduct: MP KI MKA KGD. Data management: MP KI SS.

PLOS ONE | DOI:10.1371/journal.pone.0133354 September 1,2015 12/14


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0133354.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0133354.s002
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0133354.s003
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0133354.s004

@’PLOS ‘ ONE

Acceptability of Home-Assessment of Medical Abortion Outcome in India

References

1.

10.

11.

12

13.

14.

15.

16.

17.

18.

19.

20.

21,

Parliament of the Republic of India: THE MEDICAL TERMINATION OF PREGNANCY AMENDMENT
ACT, 2002 (No. 64 of 2002) An Act to amend the Medical Termination of Pregnancy Act, 1971. 2002,
2002:3-5.

Sample Registration System (SRS): SPECIAL BULLETIN ON MATERNAL MORTALITY IN INDIA
2010-12.2013:1-4.

Creanga AA, Roy P, Tsui AO: Characteristics of abortion service providers in two northern Indian
states. Contraception 2008, 78:500—6. doi: 10.1016/j.contraception.2008.07.010 PMID: 19014797

Hirve SS: Abortion law, policy and services in India: a critical review. Reprod. Health Matters 2004,
12:114-21. PMID: 15938164

National Rural Health Mission, Ministry of Health and Family Welfare, Government of India: Compre-
hensive Abortion Care—Training and Service Delivery Guidelines. New Delhi: Ministry of Health and
Family Welfare Government of India; 2010.

World Health Organizaton: Safe abortion: technical and policy guidance for health systems- 2nd edi-
tion. second. Geneva, Switzerland: World Health Organization; 2012.

Grossman D, Ellertson C, Grimes DA, Walker D: Routine follow-up visits after first-trimester induced
abortion. Obstet. Gynecol. 2004, 103:738-45. PMID: 15051567

Bracken H: Home administration of misoprostol for early medical abortion in India. Int. J. Gynaecol.
Obstet. 2010, 108:228-32. doi: 10.1016/}.ijgo.2009.09.027 PMID: 19945104

Kopp Kallner H, Fiala C, Stephansson O, Gemzell-Danielsson K: Home self-administration of vaginal
misoprostol for medical abortion at 50-63 days compared with gestation of below 50 days. Hum.
Reprod. 2010, 25:1153-7. doi: 10.1093/humrep/deq037 PMID: 20172871

Fiala C, Winikoff B, Helstrom L, Hellborg M, Gemzell-Danielsson K: Acceptability of home-use of miso-
prostol in medical abortion. Contraception 2004, 70:387-92. PMID: 15504378

Karki C, Pokharel H, Kushwaha A, Manandhar D, Bracken H, Winikoff B: Acceptability and feasibility of
medical abortion in Nepal. Int. J. Gynaecol. Obstet. 2009, 106:39—42. doi: 10.1016/}.ijg0.2009.02.007
PMID: 19345944

Michie L, Cameron ST: Simplified follow-up after early medical abortion: 12-month experience of a tele-
phone call and self-performed low-sensitivity urine pregnancy test. Contraception 2014, 89:440-5. doi:
10.1016/j.contraception.2014.01.010 PMID: 24560481

Grossman D, Grindlay K: Alternatives to ultrasound for follow-up after medication abortion: a systematic
review. Contraception 2011, 83:504—10. doi: 10.1016/j.contraception.2010.08.023 PMID: 21570546

Blum J, Shochet T, Lynd K, Lichtenberg ES, Fischer D, Arnesen M, et al.: Can at-home semi-quantita-
tive pregnancy tests serve as a replacement for clinical follow-up of medical abortion? A US study. Con-
traception 2012, 86:757—-762. doi: 10.1016/j.contraception.2012.06.005 PMID: 22895097

Ngoc NTN, Bracken H, Blum J, Nga NTB, Minh NH, van Nhang N, et al.: Acceptability and feasibility of
phone follow-up after early medical abortion in Vietnam: a randomized controlled trial. Obstet. Gynecol.
2014, 123:88-95. doi: 10.1097/A0G.0000000000000050 PMID: 24463668

Gomperts R, van der Vleuten K, Jelinska K, da Costa CV, Gemzell-Danielsson K, Kleiverda G: Provi-
sion of medical abortion using telemedicine in Brazil. Contraception 2014, 89:129-33. doi: 10.1016/j.
contraception.2013.11.005 PMID: 24314910

Cameron ST, Glasier A, Dewart H, Johnstone A, Burnside A: Telephone follow-up and self-performed
urine pregnancy testing after early medical abortion: a service evaluation. Contraception 2012, 86:67—
73. doi: 10.1016/j.contraception.2011.11.010 PMID: 22225841

Oppegaard KS, Qvigstad E, Fiala C, Heikinheimo O, Benson L, Gemzell-Danielsson K: Clinical follow-
up compared with self-assessment of outcome after medical abortion: a multicentre, non-inferiority, ran-
domised, controlled trial. Lancet 2014, 6736:1-7.

Fiala C, Safar P, Bygdeman M, Gemzell-Danielsson K: Verifying the effectiveness of medical abortion;
ultrasound versus hCG testing. Eur. J. Obstet. Gynecol. Reprod. Biol. 2003, 109:190-195. PMID:
12860340

lyengar K, Paul M, lyengar SD, Klingberg-Allvin M, Essén B, Bring, et al.: Self-assessment of the out-
come of early medical abortion versus clinic follow-up in India: a randomised, controlled, non-inferiority
trial. Lancet Glob Health 2015; 3: €537-45. doi: 10.1016/S2214-109X(15)00150-3 PMID: 26275330

Honkanen H, Piaggio G, Hertzen H Von, Ba G, Erdenetungalag R, Gemzell-danielsson K, et al.: WHO
multinational study of three misoprostol regimens after mifepristone for early medical abortion. Il : Side
effects and women’ s perceptions. BJOG an Int. J. Obstet. Gynaecol. 2004, 111:715-725.

PLOS ONE | DOI:10.1371/journal.pone.0133354 September 1,2015 13/14


http://dx.doi.org/10.1016/j.contraception.2008.07.010
http://www.ncbi.nlm.nih.gov/pubmed/19014797
http://www.ncbi.nlm.nih.gov/pubmed/15938164
http://www.ncbi.nlm.nih.gov/pubmed/15051567
http://dx.doi.org/10.1016/j.ijgo.2009.09.027
http://www.ncbi.nlm.nih.gov/pubmed/19945104
http://dx.doi.org/10.1093/humrep/deq037
http://www.ncbi.nlm.nih.gov/pubmed/20172871
http://www.ncbi.nlm.nih.gov/pubmed/15504378
http://dx.doi.org/10.1016/j.ijgo.2009.02.007
http://www.ncbi.nlm.nih.gov/pubmed/19345944
http://dx.doi.org/10.1016/j.contraception.2014.01.010
http://www.ncbi.nlm.nih.gov/pubmed/24560481
http://dx.doi.org/10.1016/j.contraception.2010.08.023
http://www.ncbi.nlm.nih.gov/pubmed/21570546
http://dx.doi.org/10.1016/j.contraception.2012.06.005
http://www.ncbi.nlm.nih.gov/pubmed/22895097
http://dx.doi.org/10.1097/AOG.0000000000000050
http://www.ncbi.nlm.nih.gov/pubmed/24463668
http://dx.doi.org/10.1016/j.contraception.2013.11.005
http://dx.doi.org/10.1016/j.contraception.2013.11.005
http://www.ncbi.nlm.nih.gov/pubmed/24314910
http://dx.doi.org/10.1016/j.contraception.2011.11.010
http://www.ncbi.nlm.nih.gov/pubmed/22225841
http://www.ncbi.nlm.nih.gov/pubmed/12860340
http://dx.doi.org/10.1016/S2214-109X(15)00150-3
http://www.ncbi.nlm.nih.gov/pubmed/26275330

@’PLOS ‘ ONE

Acceptability of Home-Assessment of Medical Abortion Outcome in India

22,

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Tran NT, Jang MC, Choe YS, Ko WS, Pyo HS, Kim OS: Feasibility, efficacy, safety, and acceptability of
mifepristone-misoprostol for medical abortion in the Democratic People’s Republic of Korea. Int. J.
Gynaecol. Obstet. 2010, 109:209-12. doi: 10.1016/}.ijgo.2010.01.012 PMID: 20206354

Obrist B, lteba N, Lengeler C, Makemba A, Mshana C, Nathan R, et al.: Access to Health Care in Con-
texts of Livelihood Insecurity : A Framework for Analysis and Action. 2007, 4:1584-1588. PMID:
17958467

Winikoff B: Acceptability of Medical Abortion In Early Pregnancy. Fam. Plann. Perspect. 1995, 27:142—
148 & 185. PMID: 7589354

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. doi: 10.1080/07399332.2010.529212
PMID: 21154075

Bracken H, Lohr PA, Taylor J, Morroni C, Winikoff B: RU OK? The acceptability and feasibility of remote
technologies for follow-up after early medical abortion. Contraception 2014, 90:29-35. doi: 10.1016/j.
contraception.2014.03.016 PMID: 24815098

Schulz KF, Altman DG, Moher D, Group C: CONSORT 2010 Statement: updated guidelines for report-
ing parallel group randomised trials. Lancet 2010, 375:1136.

Paul M, lyengar K, lyengar S, Gemzell-Danielsson K, Essén B, Klingberg-Allvin M: Simplified follow-up
after medical abortion using a low-sensitivity urinary pregnancy test and a pictorial instruction sheet in
Rajasthan, India—study protocol and intervention adaptation of a randomised control trial. BMC Wom-
ens. Health 2014, 14:98. doi: 10.1186/1472-6874-14-98 PMID: 25127545

India Office of the registrar General and Census Commissioner India: Census of India. Rajasthan Pop-
ulation Census data 2011. New Delhi: 2011.

Ministry of Health and Family Welfare: District Level Household and Facility survey, DLHS-3. Mumbai:
2008.

Saghaei M: Random allocation software for parallel group randomized trials. BMC Med. Res. Methodol.
2004, 4:26. PMID: 15535880

Okonofua F, Shittu O, Shochet T, Diop A, Winikoff B: Acceptability and feasibility of medical abortion
with mifepristone and misoprostol in Nigeria. Int. J. Gynaecol. Obstet. 2014, 125:49-52. doi: 10.1016/j.
ijg0.2013.10.009 PMID: 24507887

Dao B, Blum J, Thieba B, Raghavan S, Ouedraego M, Lankoande J, et al.: Is misoprostol a safe, effec-
tive and acceptable alternative to manual vacuum aspiration for postabortion care? Results from a ran-
domised trial in Burkina Faso, West Africa. BJOG 2007, 114:1368-1375. PMID: 17803715

Kopp H, Fiala C, Gemzell-Danielsson K: Assessment of significant factors affecting acceptability of
home administration of misoprostol for medical abortion 7. Contraception 2012, 85:394—-397. doi: 10.
1016/j.contraception.2011.08.009 PMID: 22067756

Renner R, Brahmi D, Kapp N: Who can provide effective and safe termination of pregnancy care ? A
systematic review *. 2012:1-9.

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 2014:1-8.

Jejeebhoy SJ, Kalyanwala S, Mundle S, Tank J, Zavier a JF, Kumar R, et al.: Feasibility of expanding
the medication abortion provider base in India to include ayurvedic physicians and nurses. Int. Per-
spect. Sex. Reprod. Health 2012, 38:133—42. PMID: 23018135

Levesque J-F, 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. doi: 10.1186/1475-
9276-12-18 PMID: 23496984

Madon T, Hofman KJ, Kupfer L, Glass RI: Public Health. Implementation Science. Policy Forum 2007,
318:1728-1729.

Tamang A, Tuladhar S, Tamang J, Ganatra B, Dulal B: Factors associated with choice of medical or
surgical abortion among women in Nepal. Int. J. Gynaecol. Obstet. 2012, 118 Suppl: S52—6. doi: 10.
1016/}.ijg0.2012.05.011 PMID: 22840272

Sedgh G, Henshaw S, Singh S, Ahman E, Shah IH: Induced abortion : estimated rates and trends
worldwide. Lancet, The 2007, 370:1338—45. PMID: 17933648

Johnston HB: Abortion Practice in India—A review of Literature. Mumbai: Centre for Enquiry into
Health and Allied Themes (CEHAT) Research; 2002.

PLOS ONE | DOI:10.1371/journal.pone.0133354 September 1,2015 14/14


http://dx.doi.org/10.1016/j.ijgo.2010.01.012
http://www.ncbi.nlm.nih.gov/pubmed/20206354
http://www.ncbi.nlm.nih.gov/pubmed/17958467
http://www.ncbi.nlm.nih.gov/pubmed/7589354
http://dx.doi.org/10.1080/07399332.2010.529212
http://www.ncbi.nlm.nih.gov/pubmed/21154075
http://dx.doi.org/10.1016/j.contraception.2014.03.016
http://dx.doi.org/10.1016/j.contraception.2014.03.016
http://www.ncbi.nlm.nih.gov/pubmed/24815098
http://dx.doi.org/10.1186/1472-6874-14-98
http://www.ncbi.nlm.nih.gov/pubmed/25127545
http://www.ncbi.nlm.nih.gov/pubmed/15535880
http://dx.doi.org/10.1016/j.ijgo.2013.10.009
http://dx.doi.org/10.1016/j.ijgo.2013.10.009
http://www.ncbi.nlm.nih.gov/pubmed/24507887
http://www.ncbi.nlm.nih.gov/pubmed/17803715
http://dx.doi.org/10.1016/j.contraception.2011.08.009
http://dx.doi.org/10.1016/j.contraception.2011.08.009
http://www.ncbi.nlm.nih.gov/pubmed/22067756
http://www.ncbi.nlm.nih.gov/pubmed/23018135
http://dx.doi.org/10.1186/1475-9276-12-18
http://dx.doi.org/10.1186/1475-9276-12-18
http://www.ncbi.nlm.nih.gov/pubmed/23496984
http://dx.doi.org/10.1016/j.ijgo.2012.05.011
http://dx.doi.org/10.1016/j.ijgo.2012.05.011
http://www.ncbi.nlm.nih.gov/pubmed/22840272
http://www.ncbi.nlm.nih.gov/pubmed/17933648

