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Abstract

Introduction: Knowledge on women's pain and stress experiences during medical
abortion is scarce and evidence mainly relies on retrospective reports, which are
prone to recall bias. Hence, our objective was to study real-time self-reported pain
and stress throughout the medical abortion process, their fluctuation over time, and
to examine whether age, parity, gestational age, adverse childhood events (ACE), and
contextual factors (e.g., analgesics intake, bleeding) were associated with pain and
stress.

Material and Methods: This one-group, single center, exploratory cohort study (con-
ducted 2020-2023) used ecological momentary assessment (EMA). A population-
based sample of women >18years of age presenting for first trimester medical
abortion at <9th week of gestation was approached after mifepristone intake. Sixty
women aged 30.40+ 6.61years were included in this study. EMA commenced with
mifepristone intake and entailed four prompts per day over a consecutive 7-day pe-
riod. Main outcomes included self-reported pain and stress measured using visual
analog scales (VAS). Secondary outcomes were clinical and demographic data as well
as psychological measures. Data were analyzed using multilevel models.

Results: Reported pain and stress varied not only throughout the abortion process but
also between women, showing an increase on Day 3 (misoprostol intake) and a grad-
ual decrease thereafter. While age, gestational age, and parity were not significantly
related to pain, higher self-reported stress, more bleeding, more analgesic intake, and
a higher number of ACEs were associated with higher pain levels. Higher stress levels,
in turn, were associated with more ACEs, parity, analgesics intake, treatment-related
events, and weekdays.

Conclusions: Our results highlight large interindividual variations in women's pain
and stress experiences during first trimester medical abortion and thus emphasize

the need for individualized counseling and pain treatment. Screening for ACEs, along

Abbreviations: ACE, adverse childhood events; EMA, ecological momentary assessment; VAS, visual analog scales.
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with using event-based EMA protocols for future pain-management research, may

promote tailored care.
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1 | INTRODUCTION

Since their introduction in 1988, medical abortions are estimated to
make up the majority of induced abortions in Western countries.!
Medical abortions involve mifepristone intake followed by at-home
misoprostol 36-48 h later.2 While this protocol is safe, accepted, and
highly effective for early gestation,3'5 it is also known to potentially
cause heavy bleeding, substantial pain,®’ and possibly distress due
to concerns about side effects and anticipated pain.8 !

While effective pain and stress management is pivotal for im-

12,13

proving access to and tolerability of medical abortion, women's

pain and stress experiences, particularly their predictors, trajecto-

ries, and interplay, remain underresearched in this context. 141

Several factors, such as gestational age, parity, women's age,'®!’
prior traumatic experiences,'® and contextual factors like social sup-
port,'? have been associated with pain. Stress, however, has been
studied less in medical abortion. Stress in this context is understood
as a particular relationship between the person and the environment
that is subjectively appraised by the person as taxing or exceeding
their resources and endangering weII-being.20 Only a few studies
assess self-reported stress (e.g.,21 for preabortion stress), and even
fewer associate it with pain. When they do, the findings align with
research in other fields, indicating a link between stress and pain.??
Generally, knowledge on women's medical abortion experiences
relies on retrospective interviews? or daily symptom diaries, 21224
both of which are susceptible to recall bias. Even daily diaries often
reflect end-of-day summaries rather than real-time experiences or
depend on women remembering to complete them throughout the
day. Moreover, these methods fail to capture real-time fluctuations
in pain and stress.

Only recently have studies employed text messaging to examine
pain during medical abortion in real-time.?>"?” While these studies
provide insights into pain trajectories, they begin only at the point
of misoprostol intake on day 2 or 3, neglecting the period between
mifepristone and misoprostol, in which up to 44% of women already
report abdominal pain.?® Also, by focusing exclusively on pain in-
tensity and analgesic intake, they fail to account for women's stress
experiences and for other explanatory factors, as well as for the dy-
namic interactions between pain trajectories, stress trajectories, and
contextual and psychological variables.

To examine women's real-time pain and stress trajectories
throughout the medical abortion process and to identify critical
points—marked by peaks in self-reported pain and stress at the in-
dividual level—this exploratory study employed ecological momen-
tary assessment (EMA), a smartphone-based diary method. Data

Key message

Real-time tracking revealed substantial variation in wom-
en's pain and stress during medical abortion, influenced
by bleeding, analgesic use, and adverse childhood expe-
riences. These findings provide new knowledge to guide
more personalized counseling and targeted pain manage-

ment strategies.

collection began with the intake of mifepristone at the abortion
clinic and continued for 1week. In addition, we examined whether
demographic and clinical factors, including age, parity, gestational
age, and traumatic childhood experiences, as well as contextual fac-
tors (e.g., analgesics intake, bleeding, study day) were associated

with pain and stress, and their fluctuation over time.

2 | MATERIAL AND METHODS

This EMA study is reported in accordance with the recommenda-
tions of the adapted STROBE Checklist for Reporting EMA Studies
(CREMAS?).

2.1 | Participants and Procedure

Women were recruited between 2020 and 2023 at the Gynmed
Clinic for Abortion and Family Planning, Vienna, Austria. Inclusion
criteria were (1) undergoing medical abortion before the 9th week
of gestation (<63days gestation), (2) 218years of age, and (3) pos-
session of a smartphone (Android or iOS). Exclusion criteria included
estimated cognitive impairment, and insufficient German language
proficiency. Eligible women were approached by clinic staff only
after mifepristone intake and informed about the study. The patient
flow is displayed in Supporting Material A. The medical abortion reg-
imen followed the approved protocol of 600mg oral mifepristone
(Mifegyne®) and 2x200pg oral misoprostol (Cyprostol®) at home
36-48h later (see https://ec.europa.eu/health/documents/commu
nity-register/2007/2007061427908/anx_27908_en.pdf). Women
were also dispensed three tablets of 600mg ibuprofen each and one
tablet of 50 mg codeine as a backup; they were advised by clinic staff
to self-administer analgesia based on their own pain experience, tak-
ing medication whenever they felt it was necessary.
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The study protocol was approved by the Medical University
ethics committee (No. 1625/2019, date: July 15, 2019); partici-
pation was voluntary, and participants did not receive any remu-
neration. Upon providing written consent, participants filled out
baseline paper-pencil questionnaires on-site. Participants were not
specifically trained for the EMA protocol but received in-depth in-
formation about the procedure, and had on-site assistance if ques-
tions arose. After registering via a personalized link and QR-Code
in the browser-based, Android/iOS compatible software ELMO
(ELectronic MOod, https://elmo.wien, programmed by FOX medi-
alab & design, https://fox.co.at/), participants selected whether
they wanted to receive prompts via SMS or WhatsApp, and com-
pleted the first set of EMA-questions on-site using their own smart-
phone. The subsequent push messages (SMS or WhatsApp) each
contained a link to the online questions in fixed order: assessment
of events since the last prompt, momentary stress, pain, and anal-
gesic intake (see measures). We used an interval-based prompting
strategy spanning over a consecutive 7-day period, which started
post intake of mifepristone at the Gynmed Clinic (Day 1) and auto-
matically terminated 1week later. Day 1 encompassed three data
entries: a self-initiated data entry upon registration (on-site) and
two consecutive prompts. Days 2-7 each entailed four prompts.
Prompts were sent semi-randomly throughout the day (8.30-9.30,
12.00-13.30, 16.00-18.00, 20.30-22.00), and each data entry
was time-stamped (see Figure 1). If participants did not react to
the initial prompt, they received a reminder after 30 min and could
postpone entries for up to 60min. To reduce participant burden
and/or reactivity, prompts, including three reminders, automati-
cally ceased after three consecutive nonresponses, hence termi-
nating study participation. The response latency (i.e., time elapsed

from prompt to response) averaged 15min (SD=16.15min), and
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participants needed around 4min (SD=4.94min) to complete a

data entry.
2.2 | Measures
2.21 | Sociodemographic and clinical

Women's age, relationship status, number of children, level of educa-
tion, country of origin, prior abortions, level of certainty (“How sure
are you now about your decision to terminate the pregnancy?”, VAS,
0-100), number of days to reach the decision for abortion, prior use of
contraception, and general desire for children were assessed on-site.
In addition, participants' gestational age and parity were recorded by

clinic staff.

2.2.2 | Traumatic childhood experiences

The 10-item Adverse Childhood Experiences Questionnaire (ACE®0)
was used on-site to document the occurrence of traumatic child-
hood events such as abuse, neglect, separation from a parent, and
violence. A sum score was calculated with higher values indicating a
higher number of ACEs.

2.2.3 | Self-reported pain and stress

Visual Analog Scale (VAS, 0-100) was used to assess momen-
tary self-reported pain and stress, with higher values indicating

higher momentary pain and stress since the last data entry. VAS is
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FIGURE 1 Women's pain and stress during medical abortion—study protocol and measures.
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commonly used and validated for assessing subjectively experienced

31,32) 3

stress (e.g., and pain.®

2.2.4 | Events since last data entry

Participants reported events related to the medical procedure and
general events that had occurred since the last prompt using free-
text entries. Given the exploratory design and the limited knowl-
edge about factors influencing medical abortion experiences,
open-ended questions enabled participants to share a broader
range of experiences, helping us capture unanticipated but poten-
tially relevant influences.

Based on inductive content analysis,34'35

events were catego-
rized as follows: treatment-related events, bleeding, somatic symp-
toms, and improvements in condition. Details regarding the coding
procedure and the categories are provided in Supporting Material B

(incl. Table S1).

2.2.5 | Analgesics

Intake of analgesics (yes=1, no=0) as well as type of substance (e.g.,
ibuprofen) and dosage were recorded for the time frame since the
last prompt. Additionally, participants indicated whether they per-
ceived the analgesic as helpful (VAS, O=not at all-100=very).

2.3 | Dataanalyses

We computed linear multilevel models using RStudio, version
4.4.0% with the package Ime4.3” We specified separate 3-level
models (observations nested within days nested within individuals)
for self-reported pain and stress as dependent variables. The mul-
tilevel modeling proceeded in a stepwise manner: empty random-
intercept model, conditional model including all covariates and the
focal variables with fixed effects, conditional model with additional
random effects. Further details regarding the analyses (e.g., further
R-packages, model structure, centering, inclusion of random slopes)
are reported in Supporting Material C.

Covariates included time of day (centered on 12pm) and week-
day (weekday=0, weekend=1). Focal variables on the person level
included participants' age, gestational age, parity, and ACEs, whereas
focal variables on the momentary level included study day, analgesic
intake and contextual variables. Specifically, we examined whether
treatment-related events, bleeding, and improvement in condition
(categorized from event-related data entries; O=not reported, 1=re-
ported, see Supporting Material B) since the last time point were asso-
ciated with pain or stress. For stress, we additionally included reports
of somatic symptoms (O=not reported, 1=reported). Moreover, for
models with momentary pain as the outcome, we additionally included
self-reported stress since the last data entry as a focal variable. We
used maximum likelihood for model estimation with listwise deletion in

case of missing values. We report unstandardized f coefficients, which
indicate the change score in the outcome by a 1-unit increase in the
independent variable. The Satterthwaite method was used to test sig-
nificance using ImerTest.38 Al p-values were from two-sided tests and
results were deemed statistically significant at p<0.05. Model com-
parisons were undertaken by means of chi-squared statistics, which

compare the reduction in deviance as a measure of model fit. As a

TABLE 1 Sociodemographic and clinical characteristics of the
overall sample (N=60).

Baseline characteristics Range
Age (years), M (SD) 30.40 (6.61) 18-44
Highest degree, n (%)
Vocational training 18 (30)
High school diploma 20 (33)
University degree 22 (37)
Relationship status?, n (%)
Single 14 (24)
In relationship 45 (76)
Number of children, n, %
0 31(52)
1 9 (15)
2 17 (28)
3-4 3(5)
Country of origin, n (%)
Austria 50 (83)
Germany 4(7)
Other 10 (10)
Gestational age (days), M (SD) 44.87 (5.101) 32-58
Parity, n (%)
Nulliparous 31(52)
Multiparous 29 (48)
Prior abortion—yes, n (%) 9 (15)
Used contraception, n (%)
Never 15 (25)
QOccasionally 16 (27)
Always 29 (48)
Certainty about abortion (VAS), 100.00 (4.00) 0-100
Md (IQR)
Number of days to reach abortion 9.11 (5.73) 1-33
decision, M (SD)
ACEs?, Md (IQR) 1(3) 0-9
EMA data
Self-reported pain (VAS), Md 28.00 (49.00) 0-100
(IQR)
Self-reported stress (VAS), Md 12.00 (59.00) 0-100
(IQR)

Abbreviations: ACE, adverse childhood events; EMA, ecological
momentary assessment; IQR, interquartile range; Md, median; VAS,
visual analog scale (O=not at all, 100 =very much).

@Reports from 1 participant are missing.
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FIGURE 2 Daily trajectories of self-reported pain and stress in daily life (A) averaged across all patients, (B) displaying each patient's
trajectory (gray) and averaged across all individuals. Based on N=60. Smoothed curve in panel B based on loess regression.

measure of effect size, we report pseudo-Rz, representing the change
in residual variance or intercept variance with (62 reference model - 62

|39

conditional model)/c? reference model.>” Data analysis was performed

from October to December 2024.

3 | RESULTS

Eighty-four women provided at least the first data entry in ELMO.
However, n=24 women were further excluded due to extremely low
compliance with the study protocol (see Supporting Material A for
the full patient flow and Supporting Material D for details regard-
ing participant attrition and compliance, Figure S1). Thus, 60 women
(Mage=30.40, SDage=6.61, range: 18-44years) were included in the
final data analyses. Table 1 displays participants' demographic and
clinical characteristics and the averaged descriptive statistics of self-
reported pain and stress.

From a total of 1620 possible data entries during the whole
study period, 40.25% (h=652) did not receive a response result-
ing in an overall compliance rate of 59.75% (n=968). While the first

4 days were characterized by a response/compliance rate of 71.78%
(n=646), it was reduced to 44.72% (n=322) in the remaining 3 days
(see Supporting Material D).

As displayed in Figure 2, self-reported pain and stress, on average,
showed the highest values on day three (i.e., intake of misoprostol),
whereas pain and stress gradually decreased until the end of the study
period. Importantly, pain and stress trajectories varied substantially
both within (i.e., from moment to moment and day to day) and between
individuals (see Supporting Material E for details, Figure S2). The intra-
class correlation coefficients were 0.27 for pain and 0.46 for stress.
This indicates that 27% and 46% of the variability in pain and stress
was due to differences between individuals while the remaining vari-
ance was explained by differences between days and moments.

Overall, 58 women (96.6%) reported intake of analgesics at least
once during the study period, while analgesics intake was reported
in 16.93% (n=162) of all the data entries; that is, most women re-
ported analgesic intake on one or two occasions. If analgesics
were taken, they were perceived as rather helpful (median=68.50;
IQR, 49.50-88.00). Ibuprofen was taken most frequently (86.25%,
n=138), while paracetamol (4.38%, n=7), codeine (1.25%, n=2), and
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FIGURE 3 Trajectories of contextual events (coded categories from free-text entries) across all measurement points of the study period.
Displayed are coded categories from open-text answers (see Supporting Material B) averaged across all N=60 patients.

other analgesics or combinations thereof (8.13%, n=13) were taken
only seldom. Figure 3 displays the number and trajectories of con-
textual events (treatment-related events, bleeding, somatic symp-

toms, improvements in condition).

3.1 | Self-reported pain

Detailed results are displayed in Table 2. Analyses revealed that re-
ports of bleeding, and analgesics intake since the previous time point
were associated with higher self-reported pain and explained 0.8%
(#2=7.32 (1), p=0.007) and 12.7% (4*=108.66 (3), p<0.001) of the
residual variance, respectively. Self-reported stress since the previ-
ous time point was associated with higher pain levels and explained
1.2% of the residual variance (;(2:63.08 (1), p<0.001). Moreover,
women with more ACEs reported higher pain levels in daily life dur-
ing medical abortion and explained 10.1% of the variance at the
person level (y*=13.57 (2), p=0.001). No other variables were sig-
nificantly associated with self-reported pain.

3.2 | Self-reported stress

Detailed results are displayed in Table 2. Analyses showed that
treatment-related events were associated with higher stress,
explaining 2.5% of residual variance (;(2:18.85 (1), p<0.001).
Similarly, analgesic intake was associated with higher stress levels,
explaining 9.06% of the residual variance (;(2=43.48 (3), p<0.001).
Furthermore, a higher number of ACEs was associated with higher
stress, and parity was associated with lower self-reported stress in

daily life. ACEs explained 21.3% (;(2=11.69 (1), p<0.001) and par-
ity 6.8% (;(2:9.41 (1), p=0.002) of person-level variance. Moreover,
stress decreased throughout the study period, and participants re-
ported lower stress on weekends. Study day and weekday explained
0.02% (4°=6.49 (1), p=0.01) and 0.4% (>=7.88 (1), p=0.005) of the
residual variance. No other variables were significantly associated
with self-reported stress.

4 | DISCUSSION

This is the first study to use EMA to track women's experiences
throughout the entire process of first trimester medical abortion.
Starting with mifepristone intake and continuing for six consecu-
tive days, we found that self-reported pain and stress varied notably
not only throughout the abortion process but also between women.
Moderate pain and stress levels were observed on Day 1 (mifepris-
tone), followed by a marked increase on Day 3 (misoprostol), and by
a gradual decline over the next 3days. Additional analyses revealed
key factors on person- and momentary-levels explaining this inter-
and intra-individual variability.

h,7’25‘27 we found a peak in self-

Consistent with past researc
reported pain following misoprostol intake on Day 3. This aligns with
the pharmacokinetics of oral misoprostol, which increases uterine
tonus and consequently, painful cramping approx. 30 min post in-
take.*® Although 75% of women expel the conceptus 24 h later,*!
pain can persist for 72h in 20% of cases.?’” Our data corroborate
this pattern, suggesting that pain, to varying degrees, may accom-
pany women throughout the entire medical abortion process, as do
contextual events such as bleeding and somatic symptoms. Notably,
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TABLE 2 Multilevel models for self-reported pain and stress.

Pain Stress
Predictors b 95% Cl p b 95% CI P
Intercept 38.08 31.54-44.62 <0.001 44.04 35.18-52.90 <0.001
Time 0.11 -0.15-0.38 0.404 -0.15 -0.44-0.15 0.328
Self-reported stress (pmc) 0.25 0.19-0.31 <0.001
Treatment-related events (pmc) —2.27. -6.81-2.27 0.327 11.16 6.17-16.16 <0.001
Bleeding (pmc) 4.41 1.22-7.61 0.007 3.21 -0.31-6.73 0.074
Improvement in condition (pmc) -1.26 -5.39-2.88 0.551 2.05 -2.57-6.68 0.384
Study day -0.93 -1.94-0.09 0.073 -1.47 -2.60--0.34 0.011
Weekday 0.36 -3.84-4.57 0.865 -6.70 -11.36--2.04 0.005
Analgesic intake (pmc) 20.93 15.74-26.12 <0.001 11.60 5.42-17.78 <0.001
Gestational age (GMC) -0.46 -1.27-0.35 0.264 -0.23 -1.39-0.93 0.698
Age (GMC) 0.09 -0.62-0.80 0.806 0.29 -0.73-1.31 0.576
Parity -6.55 -16.09-2.98 0.178 -16.25 -29.80--2.71 0.019
ACEs (GMC) 2.55 0.60-4.51 0.010 5.18 2.40-7.97 <0.001
Somatic symptoms (pmc) 3.26 -0.16-6.67 0.062
Random effects
o’ 282.64 335.93
oo 1582355 ent: study day 198.81p;jent: study day

203.150, 00t 434.96p, et
2% 140'08Patient. Analgesic intake 240‘12Patient. Analgesic intake
Po1 ~043p.tient =019 tient
ICC 0.57 0.66
N 59 patient 59 patient

7 Study day 7 Study day
Observations 933 933
Marginal R?/conditional R? 0.193/0.655 0.161/0.718

Note: Time was centered on 12 pm, Study day =0 (first day) to 6 (last day), Weekday =0 (weekday)/1(weekend), Parity =0 (nulliparous)/1 (multiparous),
ACEs=Adverse childhood events, GMC=grand mean centered, pmc=person mean centered. Models are based on N=59, since one woman did not

report ACEs. Significant associations (p <0.05) are marked in bold.

we also observed that, on average, moderate—although varying—
pain levels were reported already after mifepristone intake (Day 1),
which aligns with cramping-related pain in 11%-60% of women post
mifepristone.42

Among explanatory factors, more intense bleeding (due to more
uterine cramping‘”), higher self-reported stress since the last prompt,
prior analgesic intake, and ACEs were associated with higher pain
levels. The link between stress and pain—while rarely researched in
the context of abortion (e.g.,2%)—is established (e.g.,*%). In particular,
acute stress may modulate pain perception and thus contribute to
interindividual differences in pain.** Similarly, the number of ACEs—
for example, childhood abuse and neglect—was strongly associ-
ated with increased pain. ACEs are known to cause alterations of
the hypothalamic-pituitary-adrenal (HPA) axis, resulting in blunted
cortisol secretion,*® and the amygdala, resulting in hypersensitivity
to threats.*® As such, individuals with ACEs are more susceptible
to greater physical pain*” as well as to pain complications and pain
catastrophizing.*®

Unlike past research, however, we found no associations be-

6,8,16

tween pain and parity, gestational age,3 or women's age.17

This inconsistency may be due to our EMA protocol. Studies using

similar, yet scaled-down, protocolsz'c”27

are not directly compara-
ble to our research as they did not consider predictors of pain be-
yond analgesic intake. Also, variations in abortion regimens, such
as higher doses of misoprostol (800pug vs. 400 g used here) and
different routes of administration (vaginal, buccal, oral'¥), may ac-
count for discrepancies.

Further, we found that analgesic intake was linked to higher
pain scores at the subsequent prompt which may be attributed to
a heightened preoccupation with pain. However, participants, on
average, rated analgesia as rather helpful. Almost all participants
used analgesia, predominantly ibuprofen (with only two report-
ing backup codeine use)—a slightly higher rate than in prior text-
messaging studies?’ (85%). The provision of dispensed analgesics
likely contributed to the increased intake.*’ However, as the pre-
cise timing and dosage of analgesia relative to pain reports were
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not consistently documented, conclusions regarding analgesic
effectiveness remain limited. The observed discrepancy between
participants rating analgesia as helpful yet reporting higher pain
following intake warrants further investigation. Future studies
employing event-based EMA protocols®® may enable more accu-
rate evaluation of analgesic efficacy and allow exploration of ad-
ditional pain-related factors, such as pain catastrophizing and pain
expectations.“g’51

Considering that stress was prevalent already on Day 1, our
findings align with prior qualitative research, which emphasizes
the emotional challenges associated with mifepristone intake.'?52
Mifepristone intake may trigger concerns about side effects, the
procedure's effectiveness, and anticipated pain.® In our study,
stress, like pain, peaked on Day 3, and persisted through Day 7,
possibly reflecting ‘normal’ day-to-day stress levels.>® Higher
stress levels were associated with treatment-related events (e.g.,
the clinic visit), analgesic intake, more ACEs, and by weekdays
compared to weekends. In contrast, women with children (higher
parity) reported lower stress, and stress declined as the treatment
progressed.

Given the limited data on self-reported stress in medical abor-
tion, contextualizing our findings is challenging. Qualitative stud-

s> indicate that insufficient information on pain and bleeding

ie
can heighten stress. In our sample, higher stress correlated with
treatment-related events, including consultations or medication
intake, suggesting that even with thorough counseling, aspects of
medical abortion continue to evoke stress—whether by triggering
fears, doubts, or reminders of previous obstetric or gynecological
experiences.”® Similar to pain, women with more ACEs showed
greater vulnerability to stress, consistent with research linking child-
hood adversities to heightened sensitivity to stressful events* and
unintended pregnancies.’® Given that ACEs predict pre-abortion
stress,?? screening during counseling may enable tailored support,
particularly for survivors of childhood sexual abuse, the strongest
predictor of trauma.”’ Having children may buffer stress, as prior
labor experience can aid coping. Higher stress on weekdays (consis-
tent with general EMA research®®) suggests that scheduling abor-
tions outside workdays could improve well-being, potentially also
due to more readily available partner support on weekends com-
pared to weekdays.

This study's strengths include the use of EMA to capture
real-time pain and stress during medical abortion. However, as
an exploratory study, this work is limited by its smaller sample
size, which permitted detection of medium but not smaller ef-
fects. Furthermore, high rates of missed responses after Day 3
(misoprostol intake), coinciding with fewer treatment events and
lower stress (Supporting Material E), suggest participants may
have perceived the abortion as complete, indicating that a shorter,
flexible data collection period could reduce participant burden.
Nonetheless, given elevated stress and pain from the outset, fu-

ture studies should start data collection at mifepristone intake. A

preclinic baseline was not feasible, as the study could only begin
when women presented at the clinic for medical abortion; how-
ever, such a baseline could clarify changes in stress and pain as-
sociated with clinic visits, recognizing that women may already
experience heightened stress upon presentation. Future studies
should also account for women's pain histories, including chronic
pain conditions and regular analgesic use. Finally, as an observa-

tional study, causal inferences remain limited.

5 | CONCLUSION

Our study highlights the highly individualized nature of women's pain
and stress experiences during medical abortion, emphasizing the
need for personalized counseling. Uncertainties and fears related
to treatment, particularly among those with a history of childhood
trauma, should be addressed proactively. Targeted pre-abortion
screening for ACEs and addressing trauma-related vulnerabilities
may enhance safety and patient satisfaction, and could make some
individuals opt for a procedural abortion. Future research should use
EMA with event-based tracking of analgesic intake and assess pain
catastrophizing, control, and impairment. Overall, tailored coun-
seling is crucial to support women's physical and emotional well-
being during medical abortion.

AUTHOR CONTRIBUTIONS

All authors fulfill the criteria for authorship. Conceptualization: CF,
AF, ODK, JXK; Data curation and analysis: AF, ACF; Methodology:
AF, CF, ODK; Writing—original draft: AF, ACF, CF. Project adminis-
tration and resources: CF, AF; Investigation, validation, writing, re-

view and editing: all authors.

ACKNOWLEDGMENTS

We would like to thank Bernhard Schlechta for his support in col-
lecting parts of the data. Also, thanks to the Gynmed Clinic team for
their assistance in recruiting patients. Finally, we would like to thank
FOX medialab and design for providing the ELMO software. Open
Access funding provided by Medizinische Universitat Wien/KEMO.

FUNDING INFORMATION
This research received no specific grant from any funding agency,
commercial, or not-for-profit sectors.

CONFLICT OF INTEREST STATEMENT
The authors declare that they have no conflict of interest with re-

gard to this study.

DATA AVAILABILITY STATEMENT
Research data are not in the public domain as it contains sensitive
patient data. Data may be requested by contacting the correspond-

ing author.

85UB017 SUOWILLIOD) SAIFeR1D) 8|l dde auj Aq pausenob ae ssoie O ‘88N JO S3|NJ oy A%1q17 3UIIUO AB]1M UO (SUOTPUOD-PLE-SWULS}L0D A8 |IM A1 1 [ouUO//Sty) SUORIPUOD pue swie | 83 88S *[5202/2T/T0] uo Akeiqiauliuo Ao|Im e lisnyaueI4a0D Aq 60TOL SBOR/TTTT 0T/I0p/LI0Y A8 | ARIqIpu U0 UABqO//:SdNY WO papeojumod ‘0 ‘ZTH0009T



FELNHOFER ET AL.

ETHICS STATEMENT

The authors assert that all procedures contributing to this work com-
ply with the ethical standards of the relevant national and institu-
tional committees on human experimentation and with the Helsinki
Declaration of 1975, as revised in 2008. This study has been ap-
proved by the ethics committee of the Medical University of Vienna
(vote no. 1625/2019, date: July 15, 2019). Clinical trial registration:
As this study does not constitute a clinical trial, the study design and

analysis plans were not pre-registered.

ORCID

Anna Felnhofer "= https://orcid.org/0000-0002-0081-7489
https://orcid.org/0000-0002-5872-6600

Oswald D. Kothgassner "= https://orcid.org/0000-0002-3243-0238

Johanna X. Kafka "= https://orcid.org/0000-0003-3404-3546

Christian Fiala " https://orcid.org/0000-0001-6451-7349

Anja C. Feneberg

REFERENCES

1. Alam B, Kaler A, Mumtaz Z. Women's voices and medical abor-
tions: a review of the literature. Eur J Obstet Gynecol Reprod Biol.
2020;249:21-31. doi:10.1016/j.ejogrb.2020.04.003

2. Fiala C, W.inikoff B, Helstrom L, Hellborg M, Gemzell-
Danielsson K. Acceptability of home-use of misoprostol in med-
ical abortion. Contraception. 2004;70(5):387-392. doi:10.1016/j.
contraception.2004.06.005

3. Bizjak I, Fiala C, Berggren L, et al. Efficacy and safety of very
early medical termination of pregnancy: a cohort study. BJOG.
2017;124(13):1993-1999. d0i:10.1111/1471-0528.14904

4. FialaC,Gemzell-DanielssonK.Review of medicalabortion using mife-
pristone in combination with a prostaglandin analogue. Contracept.
2006;74(1):66-86. doi:10.1016/j.contraception.2006.03.018

5. Gambir K, Garnsey C, Necastro KA, Ngo TD. Effectiveness,
safety and acceptability of medical abortion at home versus in
the clinic: a systematic review and meta-analysis in response to
COVID-19. BMJ Glob Health. 2020;5(12):e003934. doi:10.1136/
bmjgh-2020-003934

6. Cavet S, Fiala C, Scemama A, Partouche H. Assessment of pain
during medical abortion with home use of misoprostol. Eur J
Contracept Reprod Health Care. 2017;22(3):207-211. doi:10.1080/1
3625187.2017.1315092

7. Jackson E, Kapp N. Pain control in first-trimester and second-
trimester medical termination of pregnancy: a systematic re-
view. Contraception. 2011;83(2):116-126. doi:10.1016/j.
contraception.2010.07.014

8. Fielding SL, Edmunds E, Schaff EA. Having an abortion using mife-
pristone and home misoprostol: a qualitative analysis of wom-
en's experiences. Perspect Sex Reprod Health. 2002;34:34-40.
doi:10.2307/3030230

9. Lowenstein L, Deutsch M, Gruberg R, et al. Psychological distress
symptoms in women undergoing medical vs. surgical termination of
pregnancy. Gen Hosp Psychiatry. 2006;28(1):43-47. doi:10.1016/j.
genhosppsych.2005.07.006

10. Rgseth I, Lyberg AM, Sommerseth E, Sandvik BM, Dahl B. “Out of
this world”: Norwegian women's experiences of medical abortion
pain. J Multidiscip Healthc. 2023;16:889-898. d0i:10.2147/JMDH.
$399209

11. Wiebe ER, Trouton KJ, Fielding SL, Grant H, Henderson A. Anxieties
and attitudes towards abortion in women presenting for medical
and surgical abortions. J Obstet Gynaecol Can. 2004;26(10):881-
885. doi:10.1016/51701-2163(16)30138-4

12.

13.

14.

15.

16.

17.

18.

19.

20.
21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Kopp Kallner H, Fiala C, Gemzell-Danielsson K. Assessment of sig-
nificant factors affecting acceptability of home administration of
misoprostol for medical abortion. Contraception. 2012;85(4):394-
397. doi:10.1016/j.contraception.2011.08.009

Reynolds-Wright JJ, Woldetsadik MA, Morroni C, Cameron ST.
Pain management for medical abortion before 14 weeks' gestation:
a systematic review. Contracept. 2022;116:4-13. doi:10.1016/j.
contraception.2022.08.005

Fiala C, Cameron S, Bombas T, Parachini M, Saya L, Gemzell-
Danielsson K. Pain during medical abortion, the impact of the reg-
imen: a neglected issue? A review. Eur J Contracept Reprod Health
Care. 2014;19(6):404-419. doi:10.3109/13625187.2014.950730
Reynolds-Wright JJ, Woldetsadik MA, Morroni C, Cameron
S. Pain management for medical abortion before 14weeks'
gestation. Cochrane Database Syst Rev. 2022;5:1465-1858.
doi:10.1002/14651858.CD013525.pub2

Suhonen S, Tikka M, Kivinen S, Kauppila T. Pain during medical
abortion: predicting factors from gynecologic history and medical
staff evaluation of severity. Contraception. 2011;83(4):357-361.
doi:10.1016/j.contraception.2010.08.006

Westhoff C, Dasmahapatra R, Winikoff B, Clarke S. Predictors
of analgesia use during supervised medical abortion. Contracept.
2000;61(3):225-229. doi:10.1016/5S0010-7824(00)00090-1

Wallin Lundell I, Ohman SG, Sundstrém Poromaa I, Hogberg U,
Sydsjo G, Skoog Svanberg A. How women perceive abortion
care: a study focusing on healthy women and those with mental
and posttraumatic stress. Eur J Contracept Reprod Health Care.
2015;20(3):211-222. d0i:10.3109/13625187.2014.1002032
Carlino E, Frisaldi E, Benedetti F. Pain and the context. Nat Rev
Rheumatol. 2014;10(6):348-355. d0i:10.1038/nrrheum.2014.17
Lazarus RS, Folkman S. Stress, Appraisal, and Coping. Springer; 1984.
Steinberg JR, Tschann JM, Furgerson D, Harper CC. Psychosocial fac-
tors and pre-abortion psychological health: the significance of stigma.
Soc Sci Med. 2016;150:67-75. doi:10.1016/j.socscimed.2015.12.007
Wells N. Pain and distress during abortion. Health Care Women Int.
1991;12(3):293-302. doi:10.1080/07399339109515952

Teal SB, Dempsey-Fanning A, Westhoff C. Predictors of accept-
ability of medication abortion. Contraception. 2007;75(3):224-229.
doi:10.1016/j.contraception.2006.10.008

Kemppainen V, Mentula M, Palkama V, Heikinheimo O. Pain during
medical abortion in early pregnancy in teenage and adult women.
Acta Obstet Gynecol Scand. 2020;99(12):1603-1610. doi:10.1111/
20gs.13920

Ferguson GP, Achilles SL, Meyn LA, et al. Dextromethorphan as
a novel nonopioid adjunctive agent for pain control with med-
ication abortion: a randomized controlled trial. Contraception.
2023;118:109908. doi:10.1016/j.contraception.2022.10.010
Friedlander EB, Raidoo S, Soon R, et al. The experience of pain in
real-time during medication abortion. Contraception. 2022;110:71-
75. doi:10.1016/j.contraception.2022.03.003

Friedlander EB, Soon R, Salcedo J, Davis J, Tschann M, Kaneshiro B.
Prophylactic pregabalin to decrease pain during medication abor-
tion: a randomized controlled trial. OG Open. 2018;132(3):612-618.
doi:10.1097/A0G.0000000000002787

Honkanen H, Piaggio G, Von Hertzen H, et al. WHO multinational
study of three misoprostol regimens after mifepristone for early
medical abortion. |l: side effects and women's perceptions. BJOG.
2004;111(7):715-725. d0i:10.1111/j.1471-0528.2004.00153.x
Liao Y, Skelton K, Dunton G, Bruening M. A systematic review of
methods and procedures used in ecological momentary assess-
ments of diet and physical activity research in youth: an adapted
STROBE checklist for reporting EMA studies (CREMAS). J Med
Internet Res. 2016;18(6):e151. doi:10.2196/jmir.4954

Wingenfeld K, Schéfer |, Terfehr K, et al. Reliable, valide und 6kon-
omische Erfassung frither Traumatisierung: Erste psychometrische

85UB017 SUOWILLIOD) SAIFeR1D) 8|l dde auj Aq pausenob ae ssoie O ‘88N JO S3|NJ oy A%1q17 3UIIUO AB]1M UO (SUOTPUOD-PLE-SWULS}L0D A8 |IM A1 1 [ouUO//Sty) SUORIPUOD pue swie | 83 88S *[5202/2T/T0] uo Akeiqiauliuo Ao|Im e lisnyaueI4a0D Aq 60TOL SBOR/TTTT 0T/I0p/LI0Y A8 | ARIqIpu U0 UABqO//:SdNY WO papeojumod ‘0 ‘ZTH0009T


https://orcid.org/0000-0002-0081-7489
https://orcid.org/0000-0002-0081-7489
https://orcid.org/0000-0002-5872-6600
https://orcid.org/0000-0002-5872-6600
https://orcid.org/0000-0002-3243-0238
https://orcid.org/0000-0002-3243-0238
https://orcid.org/0000-0003-3404-3546
https://orcid.org/0000-0003-3404-3546
https://orcid.org/0000-0001-6451-7349
https://orcid.org/0000-0001-6451-7349
https://doi.org//10.1016/j.ejogrb.2020.04.003
https://doi.org//10.1016/j.contraception.2004.06.005
https://doi.org//10.1016/j.contraception.2004.06.005
https://doi.org//10.1111/1471-0528.14904
https://doi.org//10.1016/j.contraception.2006.03.018
https://doi.org//10.1136/bmjgh-2020-003934
https://doi.org//10.1136/bmjgh-2020-003934
https://doi.org//10.1080/13625187.2017.1315092
https://doi.org//10.1080/13625187.2017.1315092
https://doi.org//10.1016/j.contraception.2010.07.014
https://doi.org//10.1016/j.contraception.2010.07.014
https://doi.org//10.2307/3030230
https://doi.org//10.1016/j.genhosppsych.2005.07.006
https://doi.org//10.1016/j.genhosppsych.2005.07.006
https://doi.org//10.2147/JMDH.S399209
https://doi.org//10.2147/JMDH.S399209
https://doi.org//10.1016/S1701-2163(16)30138-4
https://doi.org//10.1016/j.contraception.2011.08.009
https://doi.org//10.1016/j.contraception.2022.08.005
https://doi.org//10.1016/j.contraception.2022.08.005
https://doi.org//10.3109/13625187.2014.950730
https://doi.org//10.1002/14651858.CD013525.pub2
https://doi.org//10.1016/j.contraception.2010.08.006
https://doi.org//10.1016/S0010-7824(00)00090-1
https://doi.org//10.3109/13625187.2014.1002032
https://doi.org//10.1038/nrrheum.2014.17
https://doi.org//10.1016/j.socscimed.2015.12.007
https://doi.org//10.1080/07399339109515952
https://doi.org//10.1016/j.contraception.2006.10.008
https://doi.org//10.1111/aogs.13920
https://doi.org//10.1111/aogs.13920
https://doi.org//10.1016/j.contraception.2022.10.010
https://doi.org//10.1016/j.contraception.2022.03.003
https://doi.org//10.1097/AOG.0000000000002787
https://doi.org//10.1111/j.1471-0528.2004.00153.x
https://doi.org//10.2196/jmir.4954

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

FELNHOFER T AL.

Charakterisierung der deutschen Version des Adverse Childhood
Experiences Questionnaire (ACE). PPmP. 2011;61(1):e10-e14.
doi:10.1055/5-0030-1263161

Elo AL, Leppénen A, Jahkola A. Validity of a single-item measure of
stress symptoms. Scand J Work Environ Health. 2003;29(6):444-451.
doi:10.5271/sjweh.752

Lesage FX, Berjot S, Deschamps F. Clinical stress assessment
using a visual analogue scale. Occup Med. 2012;62(8):600-605.
doi:10.1093/occmed/kqs140

Begum MR, Hossain MA. Validity and reliability of visual ana-
logue scale (VAS) for pain measurement. J Med Case Rep Rev.
2019;2(11):394-402.

Braun V, Clarke V. Using thematic analysis in psychology. Qual Res
Psychol. 2006;3(2):77-101. doi:10.1191/1478088706qp0630a
Kiger ME, Varpio L. Thematic analysis of qualitative data: AMEE
guide No. 131. Med Teach. 2020;42(8):846-854. doi:10.1080/0142
159X.2020.1755030

R: A Language and Environment for Statistical Computing [com-
puter program]. Vienna, Austria: R Foundation for Statistical
Computing. 2018. Available from https://www.R-project.org/
Bates D, Machler M, Bolker B, Walker S. Fitting linear mixed-effects
models using Ime4. J Stat Softw. 2014;67:1-48. doi:10.48550/
arXiv.1406.5823

Kuznetsova A, Brockhoff PB, Christensen RHB. ImerTest package:
tests in linear mixed effects models. J Stat Softw. 2017;82(13):1-26.
doi:10.18637/jss.v082.i13

Singer JD, Willett JB. Applied Longitudinal Data Analysis: Modeling
Change and Event Occurrence. Oxford University Press; 2003.
Gemzell Danielsson K, Marions L, Rodriguez A, Spur BW, Wong
PYK, Bygdeman M. Comparison between oral and vaginal ad-
ministration of misoprostol on uterine contractility. OG Open.
1999;93(2):275-280.

Spitz IM, Bardin CW, Benton L, Robbins A. Early pregnancy termina-
tion with mifepristone and misoprostol in the United States. NEJM.
1998;338(18):1241-1247. doi:10.1056/NEJM199804303381801
De Nonno LJ, Westhoff C, Fielding S, Schaff E. Timing of pain
and bleeding after mifepristone-induced abortion. Contracept.
2000;62(6):305-309. d0i:10.1016/50010-7824(00)00181-5
Chapman CR, Tuckett RP, Song CW. Pain and stress in a systems
perspective: reciprocal neural, endocrine, and immune interac-
tions. J Pain. 2008;9(2):122-145. doi:10.1016/j.jpain.2007.09.006
Vachon-Presseau E, Martel MO, Roy M, et al. Acute stress contrib-
utes to individual differences in pain and pain-related brain activity
in healthy and chronic pain patients. J Neurosci. 2013;33(16):6826-
6833. doi:10.1523/JNEUROSCI.4584-12.2013

Dempster KS, O'Leary DD, MacNeil AJ, Hodges GJ, Wade TJ.
Linking the hemodynamic consequences of adverse childhood ex-
periences to an altered HPA axis and acute stress response. Brain
Behav Immun. 2021;93:254-263. doi:10.1016/j.bbi.2020.12.018
Hakamata Y, Suzuki Y, Kobashikawa H, Hori H. Neurobiology of
early life adversity: a systematic review of meta-analyses towards
an integrative account of its neurobiological trajectories to mental
disorders. Front Neuroendocrinol. 2022;65:100994. doi:10.1016/j.
yfrne.2022.100994

Davis DA, Luecken LJ, Zautra AJ. Are reports of childhood abuse
related to the experience of chronic pain in adulthood?: a meta-
analytic review of the literature. Clin J Pain. 2005;21(5):398-405.
doi:10.1097/01.ajp.0000149795.08746.31

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

Tidmarsh LV, Harrison R, Ravindran D, Matthews SL, Finlay KA. The
influence of adverse childhood experiences in pain management:
mechanisms, processes, and trauma-informed care. Front Pain Res
(Lausanne). 2022;3:923866.

Penney G. Treatment of pain during medical abortion. Contraception.
2006;74(1):45-47. doi:10.1016/j.contraception.2006.03.002

Stone AA, Obbarius A, Junghaenel DU, Wen CK, Schneider S.
High-resolution, field approaches for assessing pain: ecological
momentary assessment. Pain. 2021;162(1):4-9. doi:10.1097/j.
pain.0000000000002049

Sobol-Kwapinska M, Babel P, Plotek W, Stelcer B. Psychological
correlates of acute postsurgical pain: a systematic review and
meta-analysis. Eur J Pain. 2016;20(10):1573-1586. doi:10.1002/
ejp.886

Lauzon P, Roger-Achim D, Achim A, Boyer R. Emotional distress
among couples involved in first-trimester induced abortions. Can
Fam Physician. 2000;46(10):2033-2040.

Simon SG, Sloan RP, Thayer JF, Jamner LD. Taking context to
heart: momentary emotions, menstrual cycle phase, and car-
diac autonomic regulation. Psychophysiology. 2021;58(4):e13765.
doi:10.1111/psyp.13765

Aamlid 1B, Dahl B, Sommerseth E. Women's experiences with in-
formation before medication abortion at home, support during the
process and follow-up procedures-a qualitative study. Sex Reprod
Healthc. 2021;27:100582. doi:10.1016/j.srhc.2020.100582
Andersson IM, Christensson K, Gemzell-Danielsson K. Experiences,
feelings and thoughts of women undergoing second trimester
medical termination of pregnancy. PLoS One. 2014;9(12):e115957.
doi:10.1371/journal.pone.0115957

Haering S, Engel S, Klusmann H, et al. Relationships between
childhood maltreatment, posttraumatic stress disorder symptoms,
and stressful life events: evidence from unintended pregnancy.
Psychol Trauma. 2025; Advance online publication. doi:10.1037/
tra0001906

Briggs EC, Amaya-Jackson L, Putnam KT, Putnam FW. All adverse
childhood experiences are not equal: the contribution of synergy to
adverse childhood experience scores. Am Psychol. 2021;76(2):243-
252. doi:10.1037/amp0000768

Zawadzki MJ, Scott SB, Almeida DM, et al. Understanding stress re-
ports in daily life: a coordinated analysis of factors associated with
the frequency of reporting stress. J Behav Med. 2019;42:545-560.
doi:10.1007/5s10865-018-00008-x

SUPPORTING INFORMATION

Additional supporting information can be found online in the

Supporting Information section at the end of this article.

How to cite this article: Felnhofer A, Feneberg AC, Weiss L,
Kothgassner OD, Kafka JX, Fiala C. Women's real-time pain
and stress during medical abortion: An ecological momentary
assessment study. Acta Obstet Gynecol Scand. 2025;00:1-10.
doi:10.1111/a0gs.70109

85UB017 SUOWILLIOD) SAIFeR1D) 8|l dde auj Aq pausenob ae ssoie O ‘88N JO S3|NJ oy A%1q17 3UIIUO AB]1M UO (SUOTPUOD-PLE-SWULS}L0D A8 |IM A1 1 [ouUO//Sty) SUORIPUOD pue swie | 83 88S *[5202/2T/T0] uo Akeiqiauliuo Ao|Im e lisnyaueI4a0D Aq 60TOL SBOR/TTTT 0T/I0p/LI0Y A8 | ARIqIpu U0 UABqO//:SdNY WO papeojumod ‘0 ‘ZTH0009T


https://doi.org//10.1055/s-0030-1263161
https://doi.org//10.5271/sjweh.752
https://doi.org//10.1093/occmed/kqs140
https://doi.org//10.1191/1478088706qp063oa
https://doi.org//10.1080/0142159X.2020.1755030
https://doi.org//10.1080/0142159X.2020.1755030
https://www.r-project.org/
https://doi.org//10.48550/arXiv.1406.5823
https://doi.org//10.48550/arXiv.1406.5823
https://doi.org//10.18637/jss.v082.i13
https://doi.org//10.1056/NEJM199804303381801
https://doi.org//10.1016/S0010-7824(00)00181-5
https://doi.org//10.1016/j.jpain.2007.09.006
https://doi.org//10.1523/JNEUROSCI.4584-12.2013
https://doi.org//10.1016/j.bbi.2020.12.018
https://doi.org//10.1016/j.yfrne.2022.100994
https://doi.org//10.1016/j.yfrne.2022.100994
https://doi.org//10.1097/01.ajp.0000149795.08746.31
https://doi.org//10.1016/j.contraception.2006.03.002
https://doi.org//10.1097/j.pain.0000000000002049
https://doi.org//10.1097/j.pain.0000000000002049
https://doi.org//10.1002/ejp.886
https://doi.org//10.1002/ejp.886
https://doi.org//10.1111/psyp.13765
https://doi.org//10.1016/j.srhc.2020.100582
https://doi.org//10.1371/journal.pone.0115957
https://doi.org//10.1037/tra0001906
https://doi.org//10.1037/tra0001906
https://doi.org//10.1037/amp0000768
https://doi.org//10.1007/s10865-018-00008-x
https://doi.org/10.1111/aogs.70109

	Women's real-time pain and stress during medical abortion: An ecological momentary assessment study
	Abstract
	1  |  INTRODUCTION
	2  |  MATERIAL AND METHODS
	2.1  |  Participants and Procedure
	2.2  |  Measures
	2.2.1  |  Sociodemographic and clinical
	2.2.2  |  Traumatic childhood experiences
	2.2.3  |  Self-reported pain and stress
	2.2.4  |  Events since last data entry
	2.2.5  |  Analgesics

	2.3  |  Data analyses

	3  |  RESULTS
	3.1  |  Self-reported pain
	3.2  |  Self-reported stress

	4  |  DISCUSSION
	5  |  CONCLUSION
	AUTHOR CONTRIBUTIONS
	ACKNOWLEDGMENTS
	FUNDING INFORMATION
	CONFLICT OF INTEREST STATEMENT
	DATA AVAILABILITY STATEMENT
	ETHICS STATEMENT
	ORCID
	REFERENCES


