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Abstract

Objectives: Home use of misoprostol for medical abortion is more convenient for many women than in-clinic use but requires management of
abortion symptoms at home without provider backup. This study evaluated whether automated text messages to women undergoing medical
abortion can reduce anxiety and emotional discomfort, and whether the messages can better prepare women for symptoms they experience.
Study design: A multisite randomized controlled trial was conducted in which women undergoing early medical abortion were allocated to receive
standard of care (SOC) only (n=235) or SOC+a messaging intervention (n=234). Consenting women were interviewed at the clinic after taking
mifepristone and again at their follow-up clinic visit 2—3 weeks later; the intervention group received text messages over the duration of this period.
Emotional outcomes were evaluated using the Hospital Anxiety and Depression Scale, Adler’s 12-item emotional scale and the Impact of Event
Scale-Revised. Preparedness for the abortion symptoms and overall satisfaction with the procedure were assessed using 4-point Likert-type scales.
Results: Between baseline and follow-up, anxiety decreased more (p=0.013), and less emotional stress was experienced (adjusted for baseline
anxiety, p=0.015), in the intervention compared to the SOC group. Participants in the intervention group were also more likely to report that they felt
very well prepared for the bleeding (p<0.001), pain (p=0.042) and side effects (p=0.027) they experienced. Acceptability and other negative
emotions relating to the abortion did not differ between study groups. Ninety-nine percent of the intervention group stated that they would
recommend the messages to a friend having the same procedure.

Conclusions: Text messages to women following mifepristone administration for early medical abortion may assist them in managing symptoms
and appear highly acceptable to recipients.

Implication Statement: This randomized controlled trial provides evidence for the effectiveness of text messages following mifepristone
administration in strengthening medical abortion care. The messages were associated with significant reductions in women’s anxiety and stress
during the abortion process; they improved preparedness for the abortion symptoms experienced and appeared highly acceptable.

© 2014 Elsevier Inc. All rights reserved.
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Medical abortion (MA) services using mifepristone
followed by misoprostol have expanded in South Africa as
an intervention to increase access to abortion services.
Compared to surgical methods, MA with home use of
misoprostol is less burdensome for health care providers, as
responsibility for managing symptoms after misoprostol
ingestion is shifted to the woman without direct support
from providers [1,2]. MA in the first trimester has been shown
to be highly acceptable to women in South Africa and
elsewhere [3,4]. MA acceptability is dependent primarily on
the success of the procedure, and may be moderated by
experiences of pain, side effects and access to support [4—7].
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Overall satisfaction and fewer adverse emotional reactions
to the abortion have been associated with both the
availability of psychosocial support and adequate prepara-
tion for expectations around the procedure [8—10]. For
women taking misoprostol at home, counselling and
guidance by providers [8] and the positive effect of
sympathetic and nonjudgmental support systems [11] are
important components of effective care.

The use of text messages on mobile phones to strengthen
sexual and reproductive health services in low- and middle-
income countries has shown promising results [12—16] and is
considered feasible in settings where coverage and penetration
of mobile phones is extensive or increasing [14]. As in many
parts of the world, mobile phone usage is commonplace in
South Africa, especially in urban areas [17,18].

Remote support using the Internet or telephone to inform, to
support and/or to assist women with assessment of their
abortion has been successful in other settings [19—-22]. To our
knowledge, text messaging has not been used previously to
offer guidance and information for women managing their
abortion symptoms at home. This research examined whether
timed, automated text messages delivered between clinic visits
for mifepristone and follow-up of MA could provide support
and guidance in “real time” to women. Specifically, we
hypothesized that a series of text messages could reduce
anxiety and emotional discomfort experienced by women and
better prepare them to manage abortion symptoms when at
home and without provider care.

2. Materials and methods

Women undergoing MA were recruited from October 2011
to May 2012 at two nongovernmental organizations (NGOs)
and two public sector primary care clinics in Cape Town,
South Africa. Eligible women were scheduled to undergo MA
at the clinic, over 18 years old, willing to comply with visit
schedules, accessible by mobile phone and comfortable with
receiving abortion-related messaging following enrolment in
the study.

Consent was in writing in the woman’s language of
choice. The study protocol was approved by the World
Health Organization Research Ethics Review Committee
and the University of Cape Town’s Faculty of Health
Sciences Human Research Ethics Committee. The trial is
registered with the Pan African Clinical Trials Registry
(PACTR201302000427144).

The randomization schema was based on randomly
permuted blocks of varying size with stratification by site.
Participants were assigned (1:1) to the standard-of-care
(SOC) control group or the SOC+messaging intervention
group. Sequentially numbered, opaque, sealed envelopes
containing written indication of assignment were used. The
outcome assessment included acceptability of the interven-
tion; thus, interviewers were not blinded.

Both study groups received the standard abortion care from
the clinic: abortion counselling and administration of 200-mg
mifepristone on site; self-administration of 800-mcg
misoprostol (400-mcg sublingual and 400-mcg buccal for all
study clinics) 1 to 2 days later at home; and a follow-up clinic
visit 2 to 3 weeks later for assessment of abortion completion.
At all clinics, standard counselling included information on
home use of misoprostol, abortion symptoms, possible
medication side effects, signs of complications and the need
for follow-up for assessment and initiation of a contraceptive
method. When they received mifepristone, consenting
participants were administered a baseline interview before
randomisation. A second interview took place at the follow-up
clinic visit; at this visit, participants were remunerated ZAR 50
(about USD 5.80).

Women in the intervention group received a uniform
programme of automated text messages, starting on the day of
their mifepristone. Thirteen timed text messages were sent
including reminders to take medication as well as information
on managing the bleeding, cramping and side effects (such as
pain, vomiting and diarrhoea). Messages also highlighted
potential problems, such as excess or no bleeding or fever in
the days after the misoprostol (Table 1), and were available in
three local languages (English, Afrikaans and isiXhosa).
Women in the intervention group were given a phone number
they could dial at no cost to themselves, if they wished to opt
out of the message programme.

The baseline interview included items on sociodemo-
graphic information, social support, personal decision
making related to the abortion and psychosocial measures
of anxiety, depression and emotional discomfort. Study
outcomes and acceptability of the intervention were
determined at the second interview. Both interviews were
conducted by trained fieldworkers using structured ques-
tionnaires. Participants were classified as lost to follow-up if
they did not return for their clinic visit after a maximum of
three phone contacts.

The primary outcomes were changes in anxiety, emo-
tional discomfort and stress experienced between baseline
and follow-up, as well as preparedness for the symptoms of
the abortion. Anxiety and emotional discomfort were
evaluated using the Hospital Anxiety and Depression Scale
(HADS) [23] which has been used in other studies on
induced abortion [24,25] and Adler’s 12-item emotional
scale developed for abortion settings [26,27]. The HADS
questionnaire contains 14 items, divided into 2 subscales of 7
items (each scoring 0—3) for measuring symptoms of anxiety
and depression. Scores of >10 for each subscale are
considered clinically significant [23]. Adler’s emotional
scale includes two negative emotional factors or subscales,
each consisting of a subset of correlated emotions. Socially
based negative emotions (SBNE) include guilt, shame and
fear of disapproval. Internally based negative emotions
(IBNE) relate to the unwanted pregnancy and the abortion
and include regret, anxiety, depression, doubt and anger.
Each item is scored from 1 to 5 according to strength of
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Table 1
Examples of the text messages, scheduling and type mapped to specific intentions
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Message text

Day and time
of delivery

Message content

Intention

Hi there, the pills u took at the clinic may make u bleed. If u do, it can be light, normal
or heavy. But don’t worry if u don’t bleed. The pills you take at home tomorrow will
make you bleed. Make sure u have pads and painkillers (Ibuprofen is good. Aspirin
is bad so no Disprin or Grandpa).

Hello! Just a reminder to take the pills you were given, 24 - 48 hours (1-2 days) after u
took the pills at the clinic. Put a pill in each cheek and 2 under the tongue, and let them
dissolve (break down) there. Take them without water! U can drink 30 min after.

When u take them, bleeding may start after 20 minutes (but later is OK too). If u vomit
within 30 minutes of taking the pills, go back to the clinic for more.

Hey more info on the pills: if u get cramps, use heat or take pain killers. It can be pretty
sore - don’t be scared. U may feel sick, vomit, or get a runny tummy. It’s not a problem.

Remember bleeding can be heavy! It’s only a problem if u soak more than 6 maxi pads
in 2 hours. Call or go to the clinic immediately if that happens.

Hi just a reminder that bleeding can be heavier than a normal period, and cramping can be
worse. It’s OK! Look after yourself:-) If you haven’t started to bleed, don’t worry. It’s
only a problem if bleeding didn’t start within 2 days after you took the pills at home

Hi just a note that if you get a fever more than a day after you took the pills at home,
and the fever lasts over 6 hours, please call or go to the clinic.

Remember that after the pills, bleeding usually lasts a week, but it can go on for as long
as a month (that’s unusual though!).

Hi hope you’re good. You may still be spotting (a bit of bleeding or brown bits). If

Day 1 (day of
mifepristone); 18 h

Day 2; 09 h00

Day 2; 09 h04
Day 2; 18 h00
Day 2; 18 h04

Day 3; 18 h00

Day 5; 09 h00
Day 7; 09 h00

Day 13; 09 h00

Information on
symptoms and how
to manage them

Reminders on how to take
misoprostol correctly

Information on symptoms

Information on symptoms
and how to manage them
Information on danger
signs

Information on symptoms

Information on
danger signs
Information on symptoms

Information on

Reduce anxiety
Improve preparedness

Reassure on actions
to be taken

Improve preparedness

Reduce anxiety
Improve preparedness
Reduce anxiety
Improve preparedness
Reduce anxiety
Improve preparedness
Social support
Reassure on actions to
be taken

Reduce anxiety
Improve preparedness
Reduce anxiety

you’re bleeding like a normal period or more, make sure you tell them this at your

clinic appointment.

Reassure on actions
to be taken

symptoms, possible
incomplete abortion

emotion. The mean value for each subscale is reported here
as advised by Adler (personal communication).

We also used the Impact of Event Scale-Revised (IES-R)
which measures subjective stress related to a specific event
[28,29] and which has been used in previous studies measuring
postabortion emotional stress [24,25]. The IES-R contains
three subscales of which we considered two appropriate for
this study; the Impact of event intrusion subscale (IES-I)
measures frequency of intrusive thoughts related to an event
and the Impact of event avoidance subscale (IES-A) measures
deliberate efforts not to think or talk about it (8 items per
subscale, each scoring 0—4, maximum overall score for 16
items=64). Deriving cutoff scores from recommendations for
the full 22-item scale [30] to the 16-item scale used here,
summed overall scores greater than 24 for both IES-I and IES-
A combined suggest clinically significant levels of stress.

Preparedness outcomes included how well the information
that was given or sent prepared women for the various abortion
symptoms they experienced as well as their overall satisfaction
with the abortion procedure. We used Likert-type scales of
four levels (No, not at all, No, not really, Yes, somewhat and
Yes, very much) to evaluate preparedness for pain, bleeding,
side effects and abortion events as they occurred as well as
overall satisfaction with the abortion. Secondary outcomes
were the need for additional calls to the clinic prior to the
scheduled follow-up visit and the duration and reason for
additional calls.

Previous studies where no intervention was involved
reported a decrease in mean anxiety of up to 50% from
preabortion to 3 to 4 weeks postabortion [27,31]. Using an
estimate that anxiety in women receiving standard abortion

care might decrease by 20% from initial clinic visit to follow-
up assessment, a sample size of 230 in each study group at
baseline would provide 85% power to detect a decrease in
anxiety of 35% or more for the intervention group compared to
20% in the control group, with loss to follow-up of 25%.

We analysed the primary outcomes by intention to treat
followed by a per-protocol analysis in which seven partici-
pants in the intervention group who did not receive the
intervention were excluded. To detect whether results were
dependent on whether the MA procedure was successful, the
intention-to-treat analysis was repeated excluding women
receiving manual vacuum aspiration (MVA) at follow-up due
to a failed procedure, persistent bleeding or by request of the
woman herself. A priori subgroup analyses were carried out
according to prespecified variables including study site, age,
home language, education, prior abortion and difficulty or not
with the decision to have abortion.

In analysis, Cronbach’s alpha (o) was used to assess
internal consistency of the psychosocial scales. Means and
standard deviations were reported for continuous outcomes
at baseline, follow-up and absolute differences from baseline
to follow-up. Beta coefficients from linear regression models
were used to estimate effect size for absolute differences. For
IES-R scores which were measured only at follow-up, crude
and adjusted analyses were performed where baseline
covariates significantly differed between study groups.
Differences in the effect of the intervention across the
subgroups were assessed using an interaction term between
treatment group and subgroup category in analysis of
variance procedures. In analysing preparedness and satis-
faction, we dichotomized scales into Yes, very much versus
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[ Enroliment

Assessed for eligibility (n=598)

Excluded (n=129)
« Declined to participate (n=58)
< 18 yrs old (n=26)
No phone or phone not private (n=22)

Foreign language speaker (n=11)
Can't return for follow-up (n=6)
Changed from MA to MVA (n=6)

| Randomized (n=469) |

d Allocation v

Allocated to intervention (n=234)

Received allocated intervention (n=226)
Did not receive allocated intervention (n=8)
e System failure = 1
e Invalid mobile number = 4
e Not registered on System = 2
e Opted out of SMS =1

Allocated to standard care (n=235)

l Follow-Up l

Returned to clinic (n=197)

Lost to follow-up (n=37, 16%)

il Analysis il

Returned to clinic (n=184)

Lost to follow-up (n=51, 22%)

ITT analysis (n=197)

Per protocol analysis (n=190)

ITT analysis (n=184)

Per protocol analysis (n=184)

Fig. 1. Trial profile.

Yes, somewhat, No, not really and No, not at all. Logistic
regression, crude and adjusted for baseline differences, was
used to estimate odds ratios (ORs) with 95% confidence
intervals (Cls) for outcomes.

3. Results

Of the 598 women approached, 58 declined to participate,
and 71 were excluded due to ineligibility (Fig. 1). Rando-
misation allocated 234 to the intervention and 235 to the
control group. Table 2 shows the characteristics of
participants. Study groups were similar at baseline for most
characteristics with the exception of the HADS score for
anxiety and the IBNE score, which were higher in the
intervention group (p=0.007 and 0.017, respectively).

Loss to follow-up was higher in SOC than in the
SOC+messaging group at the second interview (p=0.102)
(Fig. 1). For those returning to the clinic for follow-up,
there were no significant differences between study
groups for severity of pain (p=0.328) or bleeding
experienced (p=0.193) during the abortion process.

Internal consistency of the measurement instruments
(Cronbach’s o) was 0.7 (baseline) and 0.8 (follow-up) for the
HADS anxiety subscale and 0.8 (baseline) for the HADS
depression subscale. For SBNE and IBNE, a was 0.7 and 0.8

(SBNE) and 0.7 and 0.8 (IBNE) at baseline and follow-up,
respectively. For IES-R subscales for intrusion and avoid-
ance, o was 0.8 and 0.9, respectively.

For the primary outcomes at follow-up, both study groups
had lower mean scores for anxiety, SBNE and IBNE than at
baseline. Intention-to-treat analysis showed that anxiety
decreased more in the SOC+messaging group than in the
SOC group (B=1.3; 95% CI=0.3 to 2.4; p=0.013).
Differences in SBNE and IBNE between baseline and
follow-up were not significant for the two study groups
(Table 3). The per-protocol analysis had similar results.
Crude IES-R scores for avoidance and intrusion were
similar for both groups at follow-up: intervention versus
control for avoidance (mean=13.1, SD=7.3 vs. Mean=14.4,
SD=7.4, p=0.085) and for intrusion (mean=9.0, SD=8.1 vs.
mean=9.5, SD=8.3, p=0.541). When avoidance scores were
adjusted for baseline anxiety, these were significantly lower
for the intervention group (B=—1.8, 95% CI=—3.2 to —0.4,
p=0.015), but this was not so for adjusted intrusion scores
(P=—1.4, 95% CI=-2.9 to 0.2, p=0.083).

The analysis was repeated excluding those receiving
MVA at follow-up (3%), representing cases for whom the
abortion was unsuccessful. Results showed similar small, but
significant, decreases in anxiety for the intervention versus
the control group between baseline and follow-up (p=1.5;
95% CI=0.5 to 2.6; p=0.004). Decreases in SBNE and IBNE
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Table 2

Baseline characteristics of participants

Characteristic SOC, n=235 SOC+mobile, * n=234 p Value*
Mean age in years (SD) 25.6 (5.4) 26.0 (5.6) 0.461
Home language, n(%) 0.446
isiXhosa 115 49% 104 44%

Afrikaans 14 6% 22 9%

English 80 34% 85 36%

Other Language 26 11% 23 10%

High school degree, n(%) 187 80% 180 77% 0.484
Full-time job/student, n(%) 180 77% 184 79% 0.845
Formal housing, n(%) 198 84% 196 84% 0.884
Mean gravidity prior to this pregnancy (SD) 1.1 (1.1) 1.2 (1.3) 0.207
Gestational age: 7-9 weeks, n(%) 108 46% 104 44% 0.742
Had previous abortion, n(%) 39 17% 34 15% 0.537
Married or in a stable relationship, 7(%) 188 80% 187 80% 0.982
Wanted to have this abortion, (%) 222 95% 224 96% 0.528
Difficult decision to have this TOP, n(%) 130 55% 134 57% 0.671
Support at home during MA process, 7(%) 159 68% 157 67% 0.896
Mean score for SBNE (SD) 29 (1.2) 3.1(1.2) 0.257
Mean score for IBNE: (SD) 2.6 (1.0) 2.9 (1.0) 0.021
Mean score for anxiety (SD) 10.2 (4.4) 11.3 (4.8) 0.007
Mean score for depression (SD) 8.4 (4.7) 9.1 (5.0) 0.149

# SOC+mobile=intervention group (standard of care+messages).

* p Value associated with ¢ tests for comparison of means, chi-squared tests for proportions.

were again similar for both study groups. The SOC+messaging
group IES avoidance score was lower when adjusted for
baseline anxiety (p=—1.7; 95% CI==3.1 to —0.2, p=0.025).
The subgroup analysis showed no evidence for heterogeneity
of the intervention across subpopulations except for education,
with the intervention appearing more effective for
those who had not completed high school than for those who
had (p=0.047).

Outcomes measuring preparedness and acceptability of
the abortion experience are shown in Table 4. Significantly
more participants in the SOC+messaging group were very
well prepared for the bleeding (OR=2.9; 95% CI=1.6t0 5.1),
pain (OR=1.6; 95% CI=1.0 to 2.6) and other side effects
(OR=1.8,95% CI 1.1 to 2.9) experienced over the past 2 to 3
weeks related to the abortion and were able to understand
very well what was happening during the abortion (OR=2.7;
95% CI=1.2 to 6.0). There were no significant differences
between the study groups regarding expectations or
satisfaction. Repeating the analysis excluding the 12 cases
that had MVA at follow-up did not alter results for
preparedness; neither did adjusting for anxiety at baseline
alter these results. Further comparison between study groups

of being unprepared for the abortion symptoms showed that
fewer women felt unprepared for bleeding in the intervention
group (SOC+messaging=1% vs. SOC=7%, p=0.003), and
none in the intervention group versus five (4%) in the control
group felt unprepared for the events as they occurred during
the abortion.

Secondary outcomes showed no difference between study
groups with 17 (9%) intervention and 18 (10%) control
participants making calls to the clinic between their baseline
and follow-up visit. The number of calls varied from one to
five calls per participant calling in and was similar for both
groups (data not shown) as was the reason given to make the
call. For both groups, the most common reason to call was to
talk about bleeding symptoms, followed by pain symptoms
and requests to reschedule the follow-up appointment.

The messages were highly acceptable to the SOC+messaging
participants. One hundred eighty-six over one hundred
ninety (98%) said that the messages helped them through
their abortion, and 188/190 (99%) said that they would
recommend them to a friend. No adverse events were
associated with the intervention, and only one participant
stopped the messages early.

Table 3
Anxiety and negative emotions measured at baseline (BL) and follow-up (FU) clinic visits for the abortion
Primary outcome: SOC group (n=184) SOC+mobile group (n=197) p Value
Baseline Follow-up Absolute difference Baseline Follow-up Absolute difference
mean (SD) mean (SD) (BL-FU) mean (SD) mean (SD) mean (SD) (BL-FU) mean (SD)
Ancxiety 10.2 (4.3) 8.0 (5.1) ~2.3(5.0) 11.4 (4.5) 7.8 (5.3) -3.6 (5.3) 0.013
SBNE 29(1.2) 24 (1.2) —0.6 (1.3) 3.1(1.2) 24(1.2) —0.7 (1.32) 0.310
IBNE 2.6 (1.0) 2.1 (1.1) —-0.5 (1.1) 2.9 (1.0) 2.1 (1.0) —0.7 (1.0) 0.099

Abbreviations: BL, baseline; FU, follow-up.
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Table 4
Experience and acceptability of abortion
Outcome measure SOC group (n=184) SOC+mobile group (n=197) p Value®

N (%)° N (%)°

The information prepared the participant for®
Bleeding experienced 139 (75.5) 177 (89.9) <0.001
Pain experienced 129 (70.1) 156 (79.2) 0.042
Side effects experienced 136 (73.9) 164 (83.3) 0.027
Events as they occurred during the abortion 163 (88.6) 188 (95.4) 0.016
Expectations coincided with actual experience of events 103 (56.0) 128 (65.0) 0.073
Satisfaction 108 (58.7) 131 (66.5) 0.116
Would recommend abortion method to a friend 120 (65.2) 143 (72.6) 0.121
Would have same procedure again 93 (50.5) 110 (55.8) 0.301

? p Values for chi-squared tests.

® Categories were “very much” versus “somewhat™+“not really”+“not at all”.

4. Discussion

These results suggest that a timed text message
programme can provide information preparing women for
managing their abortion symptoms at home and reduce
abortion-related anxiety and stress during this time. The
messages guided women through the MA process using a
supportive tone without overtly addressing negative emo-
tions; this may account for the effectiveness of the
intervention for anxiety, as compared to SBNE and IBNE
which typically arise in relation to the unwanted pregnancy
and abortion decision.

As with other previous studies assessing emotional
experience during or as a consequence of abortion
[24,27,31-34], anxiety and strength of negative emotions
in this study were greater prior to the abortion than
afterwards. Anxiety levels in both our study groups were
slightly above clinically significant levels (> 10) at baseline
and dropped to subclinical levels by follow-up. Similarly,
postabortion stress and anxiety, particularly in the short term,
has been shown to be strongly mediated by preabortion
levels [33,34].

The small baseline differences between groups in this
study for anxiety and IBNE scores were unlikely to result
from failure of allocation concealment; although, we cannot
exclude this possibility. Women were allocated to groups
only after completion of the baseline emotional assessment
and study fieldworkers were all well known and experi-
enced. Stratifying by site showed similar anxiety and IBNE
differences between groups at baseline for all sites; this was
significant only at one NGO (p=0.054). To adjust for the
baseline differences between study groups, we compared
change in anxiety and emotions over the duration of the
abortion process, rather than absolute values at follow-up.
However, given the higher baseline anxiety in the interven-
tion group, it is possible that this intervention benefits
women who have high levels of preabortion anxiety, and this
warrants further study.

Preparedness for managing the abortion symptoms at
home was high in both groups, indicating good standard of

care. The text message programme significantly improved
the proportion of those very well prepared, by strengthening
and extending support for women beyond the clinic
environment and providing guidance in real time. The
intervention did not have any significant impact on
acceptability measures. It is worth noting, however, that
combining our results for “somewhat satisfied” with “very
satisfied” resulted in 92% (controls) and 96% (intervention
group) reporting overall satisfaction with their procedure
which compares favourably with reports from other
countries where home use of misoprostol is practiced [4—7].

Despite improving preparedness, the intervention did not
reduce the numbers of participants calling the clinic between
baseline and follow-up with questions relating to their
abortion. We did not examine associations with the need to
call due to limited sample size; however, it is possible that
women whose abortion symptoms deviated from the usual or
expected course would need reassurance and that the
intervention would not assist in these cases.

We had differential loss to follow-up with more
nonreturnees in the SOC group (Fig. 1). It is possible this
could have introduced bias into our results, as women not
returning might have felt more comfortable managing their
abortion symptoms at home, compared to those who returned
for clinic follow-up. However, we determined that there were
no significant differences between study groups for all
baseline characteristics among nonreturnees.

This study adds to the growing body of evidence
evaluating the use of mobile phones to strengthen and
simplify MA provision. This evidence comes at an
opportune time as MA services gradually expand into new
areas in South Africa and other resource-limited settings,
while at the same time there is increasing interest in the role
of mobile phone interventions to strengthen health services.
This mobile-based support was evaluated as an “enhanced
care” intervention, rather than as a substitute for in-clinic
care. However, it could conceivably be offered to women as
a helpful adjunct to telemedicine abortion services or to those
who have accessed abortion medication outside of the clinic
environment such as through pharmacies. The messages had
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a very high level of acceptability, are inexpensive (less than
USS$1 per woman) and can be set up so as to place no
additional burden on healthcare workers. As such, this form
of support has great potential especially where women have
limited access to abortion-related support or where levels of
stigma are high. In addition to infrastructural requirements,
mHealth interventions to strengthen healthcare require that
text messages be adapted to meet the audience’s needs and
cultural nuances. Given locally acceptable content, we
expect that our findings should be generalizable to other
countries where mobile phone network systems are reliable
and phone privacy is not a major issue.

The study has various limitations. Firstly, there was a bias
towards a better-resourced population than the national
average: study participants had a higher level of education
and employment than the general population; two thirds
were recruited at NGO clinics where they had to pay for
services (as opposed to public sector clinics where abortion
services are free); and all study clinics were in an urban
setting. The primary outcomes of anxiety and emotional
discomfort are difficult to measure; however, the internal
consistency of the instruments used in the study was good,
with Cronbach’s « values similar to those reported elsewhere
[27,29,30]. The instruments measuring anxiety and emo-
tional discomfort in the study have been validated in abortion
settings elsewhere; however, these had not been validated
previously for this particular study population.

In conclusion, text messages to women sent between their
clinic visits for mifepristone and follow-up of early MA can
provide information and lead to reduced anxiety and stress
and can alert them to possible complications. Given a no-cost
opt-out phone number that recipients could text to stop the
messages, they are highly acceptable to recipients, and their
privacy could be protected.

Acknowledgments

We would like to thank the women who participated in
the study and the fieldworkers who recruited participants,
interviewed and recorded the data. We also acknowledge
Sarah Crede and Joanna Romell for their contributions to
preliminary analyses.

References

[1] Lie ML, Robson SC, May CR. Experiences of abortion: a narrative
review of qualitative studies. BMC Health Serv Res 2008;8, http://dx.
doi.org/10.1186/1472-6963-8-150 [150,6963-8-150].

[2] Berer M. Medical abortion: issues of choice and acceptability. Reprod
Health Matters 2005;13:25—34, http://dx.doi.org/10.1016/S0968-8080
(05)26204-3.

[3] Kawonga M, Blanchard K, Cooper D, et al. Integrating medical
abortion into safe abortion services: experience from three pilot sites in
South Africa. J] Fam Plann Reprod Health Care 2008;34:159—64.

[4] Ho PC. Women’s perceptions on medical abortion. Contraception
2006;74:11-5.

[5] Fiala C, Winikoff B, Helstrom L, Hellborg M, Gemzell-Danielsson K.
Acceptability of home-use of misoprostol in medical abortion.
Contraception 2004;70:387-92.

[6] Abdel-Aziz E, Hassan I, Al-Taher H. Assessment of women’s
satisfaction with medical termination of pregnancy. J Obstet Gynaecol
2004;24:429-33.

[7] Teal SB, Dempsey-Fanning A, Westhoft C. Predictors of acceptability
of medication abortion. Contraception 2007;75:224-9.

[8] Ganatra B, Kalyanwala S, Elul B, Coyaji K, Tewari S. Understanding
women’s experiences with medical abortion: In-depth interviews with
women in two Indian clinics. Glob Public Health 2010;5:335—-47.

[9] Breitbart V. Counseling for medical abortion. Obstet Gynecol
2000;183:26-33.

[10] Guilbert E, Roter D. Assessment of satisfaction with induced abortion
procedure. J Psychol 1997;131:157-66.

[11] Lafaurie MM, Grossman D, Troncoso E, Billings DL, Chavez S.
Women’s perspectives on medical abortion in Mexico, Colombia,
Ecuador and Peru: a qualitative study. Reprod Health Matters
2005;13:75-83.

[12] Lester RT, Ritvo P, Mills EJ, et al. Effects of a mobile phone short
message service on antiretroviral treatment adherence in Kenya
(WelTel Kenyal): a randomised trial. Lancet 2010;376:1838—45,
http://dx.doi.org/10.1016/S0140-6736(10)61997-6.

[13] Gurman TA, Rubin SE, Roess AA. Effectiveness of mHealth behavior
change communication interventions in developing countries: a system-
atic review of the literature. J Health Commun 2012;17(Suppl 1):82—04,
http://dx.doi.org/10.1080/10810730.2011.649160.

[14] Deglise C, Suggs LS, Odermatt P. SMS for disease control in
developing countries: a systematic review of mobile health applica-
tions. J Telemed Telecare 2012;18:273—81, http://dx.doi.org/10.1258/
jtt.2012.110810.

[15] L’Engle KL, Vahdat HL, Ndakidemi E, Lasway C, Zan T. Evaluating
feasibility, reach and potential impact of a text message family planning
information service in Tanzania. Contraception 2013;87:251-6, http://
dx.doi.org/10.1016/j.contraception.2012.07.009.

[16] Free C, Phillips G, Watson L, et al. The effectiveness of mobile-health
technologies to improve health care service delivery processes: a
systematic review and meta-analysis. PLoS Med 2013;10:¢1001363,
http://dx.doi.org/10.1371/journal.pmed.1001363.

[17] ITU (International Telecommunication Union). ICT Statistics Data-
base. Retrieved June 09, 2013, from , http:/www.itu.int/ITU-D/
ICTEYE/Indicators/Indicators.aspx#2012.

[18] Scaling Mobile for Development. Harness the opportunity in the
developing world mobile for development. Analysis by GSMA
intelligence. August 2013. Retrieved March 19, 2014, from , https://
gsmaintelligence.com/files/analysis/?file=130828-scaling-mobile.pdf.

[19] Gomperts R, Kleiverda G, Gemzell K, Davies S, Jelinska K. Re: Using
telemedicine for termination of pregnancy with mifepristone and
misoprostol in settings where there is no access to safe services. BJOG
2008;115:1578-9, http://dx.doi.org/10.1111/j.1471-0528.2008.01923 ..

[20] Perriera LK, Reeves MF, Chen BA, Hohmann HL, Hayes J, Creinin
MD. Feasibility of telephone follow-up after medical abortion.
Contraception 2010;81:143-9.

[21] Grossman D, Grindlay K, Buchacker T, Lane K, Blanchard K.
Effectiveness and acceptability of medical abortion provided through
telemedicine. Obstet Gynecol 2011;118:296—-303, http://dx.doi.org/
10.1097/A0G.0b013e318224d110.

[22] 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, http://dx.
doi.org/10.1016/j. contraception .2011.11.010.

[23] Zigmond AS, Snaith RP. The hospital anxiety and depression scale.
Acta Psychiatr Scand 1983;67:361-70.

[24] Rousset C, Brulfert C, Sejourne N, Goutaudier N, Chabrol H.
Posttraumatic stress disorder and psychological distress following
medical and surgical abortion. J Reprod Infant Psychol 2011;29
(5):506—17, http://dx.doi.org/10.1080/02646838.2012.654489.


http://dx.doi.org/10.1186/1472-6963-8-150
http://dx.doi.org/10.1016/S0968-8080(05)26204-3
http://dx.doi.org/10.1016/S0968-8080(05)26204-3
http://refhub.elsevier.com//rf0010
http://refhub.elsevier.com//rf0010
http://refhub.elsevier.com//rf0010
http://refhub.elsevier.com//rf0015
http://refhub.elsevier.com//rf0015
http://refhub.elsevier.com//rf0020
http://refhub.elsevier.com//rf0020
http://refhub.elsevier.com//rf0020
http://refhub.elsevier.com//rf0025
http://refhub.elsevier.com//rf0025
http://refhub.elsevier.com//rf0025
http://refhub.elsevier.com//rf0030
http://refhub.elsevier.com//rf0030
http://refhub.elsevier.com//rf0035
http://refhub.elsevier.com//rf0035
http://refhub.elsevier.com//rf0035
http://refhub.elsevier.com//rf0040
http://refhub.elsevier.com//rf0040
http://refhub.elsevier.com//rf0045
http://refhub.elsevier.com//rf0045
http://refhub.elsevier.com//rf0050
http://refhub.elsevier.com//rf0050
http://refhub.elsevier.com//rf0050
http://refhub.elsevier.com//rf0050
http://dx.doi.org/10.1016/S0140-6736(10)61997-6
http://dx.doi.org/10.1080/10810730.2011.649160
http://dx.doi.org/10.1258/jtt.2012.110810
http://dx.doi.org/10.1258/jtt.2012.110810
http://dx.doi.org/10.1016/j.contraception.2012.07.009
http://dx.doi.org/10.1371/journal.pmed.1001363
http://www.itu.int/ITU-D/ICTEYE/Indicators/Indicators.aspx#
http://www.itu.int/ITU-D/ICTEYE/Indicators/Indicators.aspx#
https://gsmaintelligence.com/files/analysis/?file=130828-scaling-mobile.pdf
https://gsmaintelligence.com/files/analysis/?file=130828-scaling-mobile.pdf
http://dx.doi.org/10.1111/j.1471-0528.2008.01923.x
http://refhub.elsevier.com//rf0055
http://refhub.elsevier.com//rf0055
http://refhub.elsevier.com//rf0055
http://dx.doi.org/10.1097/AOG.0b013e318224d110
http://dx.doi.org/10.1016/j. contraception .2011.11.010
http://refhub.elsevier.com//rf0065
http://refhub.elsevier.com//rf0065
http://dx.doi.org/10.1080/02646838.2012.654489

D. Constant et al. / Contraception 90 (2014) 226-233 233

[25] Broen A, Moum T, Badtker A, Ekeberg @. The course of mental health
after miscarriage and induced abortion: a longitudinal, five-year
follow-up study. BMC Med 2005;3:18.

[26] Adler NE. Emotional responses of women following therapeutic
abortion. Am J Orthopsychiatry 1975;45:446-54.

[27] Pope LM, Adler NE, Tschann JM. Postabortion psychological
adjustment: are minors at increased risk? J Adolesc Health 2001;29:2—1.

[28] Horowitz M, Wilner N, Alvarez W. Impact of Event Scale: a measure
of subjective stress. Psychosom Med 1979;41:209-18.

[29] Weiss D. The impact of event scale: revised. Cross-cultural assessment
of psychological trauma and PTSD; 2007219-38.

[30] Creamer M, Bell R, Failla S. Psychometric properties of the Impact of
Event Scale-Revised. Behav Res Ther 2003;41:1489-96.

[31] Hemmerling A, Siedentopf F, Kentenich H. Emotional impact and
acceptability of medical abortion with mifepristone: a German
experience. J Psychosom Obstet Gynaecol 2005;26:23-31.

[32] Slade P, Heke S, Fletcher J, Stewart P. A comparison of medical and
surgical termination of pregnancy: choice, emotional impact and
satisfaction with care. BIOG 1998;105:1288-95.

[33] American Psychological Association, Task Force on Mental Health,
Abortion. Report of the Task Force on Mental Health and Abortion.
Washington, DC. ; 2008. Retrieved on 20July, 2012 from http://www.
apa.org/pi/wpo/mental-health-abortion-report.pdf.

[34] Steinberg JR, Russo NF. Abortion and anxiety: what’s the relationship?
Soc Sci Med 2008;67:238-52, http://dx.doi.org/10.1016/j.
socscimed.2008.03.033.


http://refhub.elsevier.com//rf0070
http://refhub.elsevier.com//rf0070
http://refhub.elsevier.com//rf0070
http://refhub.elsevier.com//rf0075
http://refhub.elsevier.com//rf0075
http://refhub.elsevier.com//rf0080
http://refhub.elsevier.com//rf0080
http://refhub.elsevier.com//rf0085
http://refhub.elsevier.com//rf0085
http://refhub.elsevier.com//rf0160
http://refhub.elsevier.com//rf0160
http://refhub.elsevier.com//rf0090
http://refhub.elsevier.com//rf0090
http://refhub.elsevier.com//rf0095
http://refhub.elsevier.com//rf0095
http://refhub.elsevier.com//rf0095
http://refhub.elsevier.com//rf0100
http://refhub.elsevier.com//rf0100
http://refhub.elsevier.com//rf0100
http://refhub.elsevier.com//rf0165
http://refhub.elsevier.com//rf0165
http://refhub.elsevier.com//rf0165
http://refhub.elsevier.com//rf0165
http://dx.doi.org/10.1016/j.socscimed.2008.03.033
http://dx.doi.org/10.1016/j.socscimed.2008.03.033

	Mobile phone messages to provide support to women during the home phase of medical abortion in South Africa: a randomised c...
	1. Introduction
	2. Materials and methods
	3. Results
	4. Discussion
	Acknowledgments
	References


