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Received: 07 Jan 2026
Revised: 25 May 2026 Background and Purpose: Secondary tokophobia, or fear of subsequent pregnancy and childbirth,
Accepted: 10 Jun 2026 ¢ oftenlinked to postnatal post-traumatic stress symptoms (P-PTSS), can result from a negative prior

experience and lead to avoidance of childbearing. Given the importance of maintaining a young
population in Iran, this study aimed to compare the effectiveness of acceptance and commitment
therapy (ACT) versus motivational counseling (MC), delivered via telemedicine, on P-PTSS among
women with one child and secondary tokophobia.

Materials and Methods: This three-arm randomized controlled trial was conducted from January
2024 to March 2025 in Mashhad, Iran, and included 102 women with one child and secondary
tokophobia, diagnosed using the fear of childbirth prior pregnancy (FOCPP) scale and assessed
using the impact of event scale (IES). Participants were randomly assigned in six blocks to an ACT
group, an MC group, or a control group. The primary outcome was P-PTSS severity, measured
at baseline, 4 weeks post-intervention, and 6-8 weeks post-intervention. After attrition, 94
participants were analyzed (ACT=33, MC=32, control=29). Data were entered into a computer, and
analyzed using SPSS software version 25. One-way analysis of variance and chi-square tests were
performed at a significance level of 0.05.

Results: Among the 102 women with one child and secondary tokophobia (mean age: 31.28+5.08
years), 34 were randomized to each of the three groups. Four weeks post-intervention, P-PTSS
scores significantly decreased in the ACT (24.3614.07) and MC (26.59+3.2) groups, whereas
they had increased in the control group (34.13+6.11). This difference between the groups was
statistically significant (P<0.001), suggesting a positive effect of the interventions. At the eight-
week follow-up, the improvement continued in the ACT (22.3613.3) and MC (23.62+2.58) groups,
while the control group remained high (33.65%5.84), with a significant difference between the
groups (P<0.001). However, no statistically significant differences were observed between the ACT
and MC groups at either follow-up assessment.
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Conclusion: Telemedicine-based MC and ACT counseling effectively and significantly reduced
postnatal PTSS scores in women with one child and secondary tokophobia at two follow-up time
points. Telemedicine-based ACT and MC appear promising for counseling women with secondary
tokophobia who are considering another pregnancy; however, longer follow-up periods and

broader settings are needed.

Keywords: Secondary tokophobia, Postnatal post-traumatic stress symptoms (P-PTSS), Acceptance
and commitment therapy (ACT), Motivational counseling (MC), Childbearing

Introduction

regnancy and childbirth, while often viewed
as joyous, are intensely physiological and
psychological experiences for women [1].
Although childbirth is frequently positive,
significant complications and severe ma-
ternal morbidity can pose real or perceived threats to
the life or health of the mother or infant [2]. In Iran, for
instance, nearly half of pregnant women experience at
least one unexpected birth trauma [3]. Globally, severe
maternal morbidity and maternal near-miss events ap-
pear to be increasing, with potentially serious short-
and long-term consequences for women’s physical and
psychological health [4]. These challenges highlight the
inherent vulnerability of the perinatal period and its
potential to trigger psychological distress and trauma,
potentially resulting in complex mental health problems
[5]. Traumatic childbirth remains largely unrecognized and
is routinely unscreened for in maternity services, leading
women to report symptoms of postnatal post-traumatic
stress symptoms (P-PTSS) or secondary tokophobia in the
future, particularly when deciding whether to become
pregnant again [6]. The diagnosis of P-PTSD aligns with the
DSM-5 (diagnostic and statistical manual of mental disor-
ders, fifth edition) criteria, requiring the persistence of core
symptom clusters, such as avoidance of trauma reminders
or becoming pregnant [7]. The global burden of P-PTSD is
significant, with prevalence rates reaching 18.5% among
women experiencing complicated deliveries, preterm
birth, stillbirth, or preeclampsia [8]. Spontaneous recovery
is rare, underscoring the condition’s persistent nature [9].

Tokophobia, characterized as an “unreasoning dread of
childbirth,” is broadly classified as primary (affecting nul-
liparous women) and secondary (affecting multiparous
women with previous negative or traumatic childbirth
experiences) [10]. This condition is characterized by a
“pathological dread” and “avoidance of pregnancy,” often
manifesting as requests for elective caesarean sections
(CS) during subsequent pregnancies, as women strive
to maintain control in an exposed situation [9]. A critical
aspect of secondary tokophobia is its strong comorbidity

and causal link with P-PTSS [9]. The interconnected nature
of P-PTSS and secondary tokophobia necessitates a syn-
ergistic approach [11]. Avoidance behaviors common in
both conditions suggest that interventions targeting only
one may be insufficient, leading to incomplete recovery
or symptom displacement [11, 12]. Therefore, a holistic,
integrated therapy addressing both the trauma response
of P-PTSS and the phobic fear of secondary tokophobia is
crucial for comprehensive recovery, improved maternal
and family outcomes, and breaking the cycle of distress
[13, 14]. Beyond the desire for a cesarean delivery, second-
ary tokophobia can result in avoidance of future pregnan-
cies [15], longer intervals between deliveries [10], negative
birth experiences, impaired maternal-infant bonding, and
reduced rates of exclusive breastfeeding [16]. It is also a
recognized symptom of prenatal depression [10].

Early psychological interventions, such as cognitive be-
havioral therapy and debriefing, especially those delivered
by midwives or clinicians within 72 hours of traumatic
childbirth, effectively reduce traumatic stress symptoms
[9, 17]. Further high-quality research with longer follow-up
is needed to confirm the long-term effectiveness of spe-
cific online psychological interventions [18]. Internet-based
counseling, facilitated by digital technology, effectively re-
duces tokophobia and improves maternal self-efficacy, par-
ticularly when culturally adapted; this finding underscores
the potential for accessible and flexible interventions [19].
However, perinatal care providers still lack sufficient aware-
ness of and management strategies for tokophobia [20].

Motivational counseling (MC) is an evidence-based, cli-
ent-centered approach that enhances intrinsic motivation
for behavior change by exploring and resolving ambiva-
lence [21]. Acceptance and commitment therapy (ACT)
is an empirically supported psychotherapy that cultivates
psychological flexibility to help individuals adapt to life’s
challenges [22]. Considering the published protocol in-
vestigating the effectiveness of these two telemedicine-
based counseling methods for post-traumatic stress in
single-child women with secondary tokophobia [18], this
study aims to compare scalable and accessible counseling
approaches and assess their potential contribution to inte-
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grating mental health support into routine perinatal care
in Iran. Therefore, this study aimed to compare the effect
of telemedicine-delivered MC and ACT on postnatal PTSS
among single-child women with secondary tokophobia.
The primary outcome was P-PTSS severity, assessed using
the impact of event scale (IES). We hypothesized that both
ACT and MC would reduce P-PTSS scores compared with
usual care; comparisons between the two active interven-
tions were exploratory.

Materials and Methods

This three-arm randomized controlled trial, conducted
from January 2024 to March 2025, aimed to compare the
effects of two counseling interventions on P-PTSS. The
study was structured into two distinct phases.

Setting and recruitment

The study was conducted at four health centers affiliated
with Mashhad University of Medical Sciences, which were
selected randomly from eight available centers. Recruit-
ment was performed via convenience sampling by inviting
women with one living child whose child was at least two
years old to participate.

Phase 1: Screening

In the first phase, participants were screened to identify
secondary tokophobia. Screening was conducted using the
fear of childbirth prior pregnancy (FOCPP) tool, a 10-item
questionnaire with a 5-point Likert scale (score range: 10—
50; cutoff: >20). The FOCPP, originally developed by Stoll in
Canada [23] and validated in Iran by Heydari [24], was used
exclusively to identify women eligible for the second phase
of the study.

Phase 2: Randomized controlled trial

Women identified as having secondary tokophobia dur-
ing the screening phase were eligible for inclusion in the
trial. In this phase, participants were randomly assigned to
one of three groups: ACT-based counseling, motivational
counselling, or a control group. The primary outcome
was P-PTSS severity, measured using the IES at baseline, 4
weeks, and 6—8 weeks post-intervention.

Eligibility criteria
Inclusion criteria

Inclusion criteria were: (1) parity of one (having a single liv-
ing child aged 22 years); (2) presence of secondary tokopho-
bia, operationalized as a baseline score of 220 on the FOCPP;
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(3) Iranian residency and fluency in Persian; (4) smartphone
ownership and basic digital literacy to navigate the MumApp
application; and (5) absence of severe, diagnosed psychiatric
conditions.

To ensure sample homogeneity and avoid confounding,
the criterion of “no prior severe psychological problems”
was operationally defined as:

e No history of or current diagnosis of severe psychiatric
disorders (e.g. major depressive disorder, bipolar disorder,
or psychotic spectrum disorders);

1) No current or past use of psychotropic medications; and
2) No ongoing formal psychological or psychiatric treatment.

Eligibility regarding psychiatric history was initially evalu-
ated using a structured self-reported medical history inter-
view at baseline and subsequently cross-verified against the
participants’ electronic health records (EHRs) maintained at
the primary health care (PHC) centers. Medical contraindi-
cations to future pregnancy (e.g. a history of hysterectomy
or severe, unmanaged maternal comorbidities) were also
verified.

Exclusion criteria

Exclusion criteria were: 1) unwillingness to continue
participation; 2) absence from more than two consecu-
tive counseling sessions; 3) initiation of external counsel-
ing or psychiatric services during the study period; and 4)
self-reported occurrence of a new pregnancy during the
follow-up period. Although pregnancy during follow-up
was prespecified as an exclusion criterion, no participants
became pregnant during the trial, and therefore, no exclu-
sions were made on this basis.

Women diagnosed with tokophobia provided informed
consent, ensuring confidentiality and adherence to ethical
guidelines. They were instructed to download and install the
“MumApp “ counseling application from Google Play to re-
ceive tailored counseling, communicate with the research-
ers via chat, and submit assignments through the app. In
this three-arm randomized controlled trial (RCT), the current
study aimed to compare the effectiveness of two interven-
tions—ACT (arm 1) and MC (arm 2)—with a control group
(arm 3) in reducing the mean P-PTSD score among single-
child women with secondary tokophobia. The intervention
was delivered through a multimodal telehealth approach
comprising synchronous individual sessions via integrated
video and audio calls, supplemented by asynchronous, two-
way chat interactions for follow-up support and assignment
submission.
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This study adhered to the CONSORT (consolidated stan-
dards of reporting trials) guidelines for reporting ran-
domized controlled trials [25]. The P-PTSS was measured
before the intervention and during the fourth and eighth
weeks of follow-up. The working alliance between the on-
line counselor and participants via chat was also explored.

Data privacy and security

Given the sensitive nature of the collected mental
health data, multi-layered security measures were im-
plemented. All communication between participants
and the counselor via the MumApp application was
protected by HTTPS/SSL (TLS) transport-layer encryp-
tion and secure, password-protected authentication.
All exchanged communication data were transmitted
during transmission and stored on a restricted-access
research server maintained by the affiliated academic
institution. The server was accessible exclusively to the
principal investigator and supervising clinical psycholo-
gist through dedicated credentials.

To protect participants’ identities, directly identify-
ing information (e.g. names and contact details) was
replaced with unique study identification codes upon
interaction completion. The code-matching file was
stored separately and encrypted with a password ac-
cessible only to the principal investigator. Audio, video,
and chat communications, as well as any mental health
assessment records, were logged and stored in the re-
stricted and encrypted server environment. Participants
were instructed (in writing and orally) to ensure a pri-
vate, sound-secured environment for each session.

All procedures of data transmission, storage, access
control, and de-identification were reviewed and ap-
proved by the institutional ethics committee as part of
the overall study protocol.

Sample size

The required sample size was calculated based on data
from a relevant previous trial by Pour-Edalati et al. [26],
which assessed changes in childbirth fear scores follow-
ing an intervention. In that study, the mean change in
fear scores was -1.6+1.27 in the intervention group and
-0.19%1.17 in the control group (effect size d=1.16). As-
suming a two-sided significance level of a=0.05 and a
statistical power of 80% (1-=0.8), a standard two-sam-
ple comparison of means indicated a minimum sample
size of n=22 participants per group for a two-arm com-
parison.
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To account for the three-arm study design (ACT, MC,
and control) and adjust for multiple pairwise compari-
sons, the sample size per arm was inflated according
to the number of comparison groups (g=3), yielding an
adjusted requirement of approximately 31 participants
per group. Finally, anticipating an approximate 10% loss
to follow-up, the final sample size was set at 34 partici-
pants per arm (n, =31/(1-0.1)=34, resulting in a total
target sample size of 102 primiparous women with sec-
ondary tokophobia (34 participants per group).

Following ethical approval from Mashhad University
of Medical Sciences and registration with the Iranian
Registry of Clinical Trials (IRCT), the flow of participants
through each stage of the study is illustrated in Figure
1. Initially, 115 women were assessed for eligibility, of
whom 102 met the inclusion criteria and were random-
ized into three groups. A total of 102 women were ran-
domized into the ACT (n=34), MC (n=34), and control
(n=34) groups. Over the course of the study, 8 partici-
pants (7.8%) were lost to follow-up: 1 in the ACT group
(relocation, n=1), 2 in the MC group (unavailability
due to work schedule, n=1; loss of contact, n=1), and
5 in the control group (unwillingness to continue fill-
ing questionnaires, n=3; loss of contact, n=2). None of
the participants discontinued due to adverse events
or pregnancy. All 102 participants were included in the
primary ITT mixed-effects models, and 94 participants
were included in the per-protocol sensitivity analysis.

Randomization and blinding

An independent researcher who was not involved in
participant recruitment, intervention delivery, or out-
come assessment generated the random allocation se-
quence using random allocation software with permut-
ed blocks of six and a 1:1:1 allocation ratio. Seventeen
blocks were generated to allocate participants to one of
three groups: ACT (group A), MC (group B), or the con-
trol group (group C).

Allocation concealment was ensured using sequential-
ly numbered, opaque, sealed envelopes (SNOSE) con-
taining the group assignments. After confirming eligibil-
ity and obtaining written informed consent, participants
were enrolled. The first author then opened the next
envelope in the numerical sequence and assigned the
participant to the corresponding study group.

Owing to the nature of the counseling interventions,
participants and the intervention provider could not be
blinded to group allocation. However, the data collec-
tor/outcome assessor was blinded to group assignment.
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Figure 1. CONSORT flow diagram of participant recruitment, allocation, follow-up, and analysis
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Data collection tools

Three instruments were used in this study. First, a de-
mographic questionnaire was administered to collect
information on age, education, occupation, income,
pregnancy records, previous delivery type, history of
maternal complications, history of high-risk pregnancy,
and history of neonatal hospitalization. Second, the FO-
CPP, a 10-item questionnaire scored on a 5-point Likert
scale (range: 10-50), was used as a screening tool to
identify women with secondary tokophobia; a cutoff
score of 220 was applied. Third, the IES was used to
assess the severity of post-traumatic stress related to
childbirth and served as the primary outcome measure.

The IES, developed by Horowitz et al. in 1979, is used
to measure P-PTSS [27]. This scale assesses trauma-re-
lated helplessness using a Likert scale (0-4), with total
scores ranging from 0 to 88. The Persian IES-R version of
the scale has demonstrated acceptable internal consis-
tency (Cronbach’s a ranging from 0.67 to 0.87) and good
test re-test reliability and has been validated in several
studies [3, 28]. Based on the categorization proposed in
the Iranian validation study by Panahi et al. [28], scores
were classified as severe (245), moderate (30—-44), and
mild (<30).

Interventions and counseling protocols

This three-group randomized controlled trial com-
pared two telemedicine-delivered—MC and ACT—with
a routine care control group. Both intervention groups
received four weekly individual counseling sessions (30—
40 minutes per session) delivered asynchronously/syn-
chronously via the dedicated telemedicine application
(MumApp), accompanied by text/voice communication
between sessions.

Counselor qualifications and training: All counseling
sessions were delivered by the first author, a reproduc-
tive health specialist with advanced clinical training in
perinatal psychological interventions. To ensure high in-
tervention quality and competency, the first author un-
derwent specialized training in ACT and MC prior to trial
initiation, supervised by the fourth author (a senior clin-
ical psychologist and expert in perinatal psychotherapy).

Protocol sources and adaptation: Standardized, ses-
sion-by-session protocols were developed specifically
for women experiencing secondary tokophobia.
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Motivational counseling: MC aims to enhance partici-
pants’ internal motivation for behavioral change, employ-
ing principles of empathy, highlighting contradictions,
addressing resistance, and strengthening self-efficacy.
Session content includes establishing empathy and com-
munication, promoting reflective thinking and revealing
inconsistencies, preparing for change and addressing de-
nial, and developing life skills to manage challenges [29].

ACT-based counseling: ACT focuses on acceptance,
mindfulness, present moment awareness, cognitive re-
structuring, value identification, and committed action
to foster psychological flexibility. The sessions empha-
sized building trust, establishing goals and therapeutic
agreements, practicing mindfulness to reduce efforts to
control problems, clarifying acceptance, and promoting
the psychological acceptance of mental experiences [30].

Both protocols were adapted to the clinical context of
secondary tokophobia through expert review and con-
sensus. A session-by-session outline of both protocols is
provided in Table 1.

Treatment fidelity, adherence, and contact time: To
ensure high treatment fidelity and consistency across
study arms:

Supervision & audit: The first author completed a
structured protocol compliance checklist after each ses-
sion. Weekly supervision sessions were conducted with
the fourth author to review session flow and address
any protocol deviations.

Equal contact time & engagement: Both active inter-
vention groups received identical planned contact time
(4 weekly sessions of 30-40 minutes; mean actual du-
ration: 35.4+3.2minutes) and equal opportunities for
messaging/voice communication via MumApp. Engage-
ment was monitored automatically by the application.
Participants in both groups completed all 4 scheduled
sessions (100% session completion rate), with a compa-
rable mean number of chat interactions per participant
between ACT (3.4+1.1) and MC (3.1+0.93).

Control group: Participants in the control group received
standard routine prenatal care provided by public health
centers. According to the Iranian Ministry of Health na-
tional guidelines, this routine care includes monthly
prenatal visits involving the monitoring of maternal vital
signs, weight, blood pressure, fundal height, and fetal
heart rate, alongside routine physical health assessments.
It does not include structured psychological counseling,
routine mental health screening, or psychiatric referral.
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Table 1. Session-by-session outline of the MC and ACT-based counseling interventions

Session Y[

ACT-based Counseling

Establishing rapport; explaining the purpose of
counseling; exploring concerns about childbirth and

1 future pregnancy; using open-ended questions, reflective
listening, and empathy.
Exploring ambivalence about pregnancy and childbirth;
2 identifying discrepancies between current fears/

eliciting change talk.

Addressing resistance and strengthening self-efficacy;
3 identifying personal resources, previous successful coping
experiences, and practical strategies for managing fear.

Consolidating motivation for change; developing an
individualized coping and action plan; reinforcing
commitment to selected behavioral goals and relapse-

prevention strategies.

avoidance and personal values or desired future goals;

Establishing therapeutic rapport; explaining the ACT
approach and counseling agreement; identifying
childbirth-related distress and avoidance patterns;
introducing the concept of psychological flexibility.

Introducing present-moment awareness and
mindfulness exercises; helping participants observe
distressing thoughts and emotions without attempting
to suppress or control them.

Practicing acceptance and cognitive diffusion
techniques; distinguishing thoughts from facts; reducing
experiential avoidance related to childbirth memories
and fears.

Clarifying personal values related to health,
motherhood, family, and reproductive choices;
developing value-based committed actions and a plan
for maintaining psychological flexibility.

Control group participants did not have access to the
MumApp application, nor were they provided with psy-
choeducational materials, counseling sessions, or struc-
tured assignments. To mitigate the risk of contamination,
participants across all groups were explicitly instructed not
to seek external psychological counseling or initiate new
mental health treatments during the 8-week study dura-
tion. At both 4- and 8-week follow-up assessments, partici-
pants were queried regarding their use of external psycho-
logical or psychiatric services. No participant in either the
intervention or control groups reported initiating external
mental health care during the study period; therefore, no
adjustments for concomitant psychological care were nec-
essary. For ethical reasons, participants who experienced
severe psychological distress during the study were to be
referred to the health center’s staff psychologist; however,
no such referrals were required during the trial.

Data analysis

Data were analyzed using SPSS software, version 25.0
(IBM Corp., Armonk, NY, USA). Descriptive statistics, in-
cluding MeantSD, frequencies, and percentages, were
calculated to summarize baseline demographic, obstetric
characteristics, and psychological scores. The normal-
ity of continuous variables was evaluated using the Shap-
iro—Wilk test and visual inspection of Q-Q plots. Baseline
comparability among the three study arms was assessed
using one-way analysis of variance (ANOVA) for normally
distributed continuous variables, the Kruskal-Wallis test
for nonparametric data, and the chi-square (x?) or Fisher’s
exact test for categorical variables.

The primary analysis adhered to the intention-to-treat
(ITT) principle, including all 102 randomized participants
(n=34 in ACT, n=34 in MC, and n=34 in routine care/
control). To account for repeated measurements and
accommodate missing data under the missing-at-ran-
dom (MAR) assumption without data deletion or bias
from single imputation, linear mixed-effects models
(LMMs) were fitted. The models included participants
as a random intercept and fixed effects for treatment
group (ACT, MC, control), time (baseline, 4-week post-
intervention, and 8-week follow-up), baseline symptom
severity as a covariate, and the group x time interaction
term. Pairwise post-hoc comparisons were adjusted us-
ing the Bonferroni correction.

In addition, a per-protocol (complete-case) sensitivity
analysis was conducted on participants who completed
all assessments (n=94) using repeated-measures ANO-
VA. Longitudinal changes in categorical symptom sever-
ity (mild, moderate, and severe) across groups were
evaluated using chi-square tests. Effect sizes were esti-
mated using partial eta squared (npz) and Cohen’s d with
corresponding 95% confidence intervals (Cl). All statis-
tical tests were two-tailed, and P<0.05 was considered
statistically significant.

Results

This three-arm randomized controlled trial was
conducted in health centers affiliated with Mashhad
University of Medical Sciences between January 2024
and March 2025 to evaluate the effects of MC and ACT
on P-PTSS among single-child women with secondary
tokophobia. A total of 102 eligible women were
randomized; however, eight participants were lost to
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follow-up because they were unwilling to continue
participation (MC: n=2, ACT: n=1, and control: n=5).
Therefore, data from 94 participants were included in
the final analysis.

There were no statistically significant differences
among the three groups in demographic characteristics
or previous obstetric history at baseline (Table 2).

Repeated-measures ANOVA was used to examine
changes in P-PTSS scores across the three study groups
over the three assessment time points. In addition,
pairwise comparisons between the MC, ACT, and con-
trol groups were conducted at each time point, as pre-
sented in Table 3.

As detailed in Table 3, ANOVA results demonstrat-
ed a statistically significant main effect of time (F(Z,
=168.42, P<0.001, np2=0.65), a significant main effect
of group (F(z, 0 =64.18, P<0.001, r]p2=0.58), and a promi-
nent group x time interaction (F(4, 182)=58.74, P<0.001,
npz=0.56), indicating distinct recovery trajectories be-
tween the intervention arms and routine care. At base-
line, the mean P-PTSS scores were 33.34+4.96 in the MC
group, 29.8145.91 in the ACT group, and 32.96+5.88 in
the control group. Unadjusted pairwise baseline com-
parisons showed no statistically significant differences
between the ACT and control groups (P=0.08) or be-
tween the MC and control groups (P=1.00); however, a
baseline difference was observed between the MC and
ACT groups (P=0.03).

182)

To account for this baseline imbalance and to evaluate
post-intervention outcomes under the ITT framework, a
LMM was applied, incorporating baseline P-PTSS score,
study group, time, and the group-by-time interaction
as fixed effects, with participants included as random
effects.

After adjusting for baseline scores, both the ACT and
MC groups demonstrated statistically significant reduc-
tions in P-PTSS severity compared to the control group
at both 4- and 8-week follow-ups (P<0.001 for all ad-
justed contrasts). In the adjusted pairwise comparison
between the two active interventions, no statistically
significant difference in symptom severity was found
between the ACT and MC groups at 4 weeks (adjusted
mean difference: -2.23, 95% Cl, -5.09%, 0.62%, P=0.18)
or at 8 weeks (adjusted mean difference: -1.26, 95% ClI;
-3.72%, 1.2%, P=0.19). Because this trial was not de-
signed as an equivalence or non-inferiority study, these
non-significant differences indicate an absence of evi-
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dence of a difference rather than proof of therapeutic
equivalence.

Four weeks after the intervention, mean P-PTSS scores
were substantially lower in both intervention groups
than in the control group. Specifically, the mean score
was 24.36+4.07 in the ACT group and 26.59+3.2 in the
MC group, compared with 34.13+6.11 in the control
group. After adjustment for baseline scores using the
mixed-effects model, both the ACT and MC groups
showed significantly lower symptom severity than the
control group (both adjusted P<0.001). No statistically
significant adjusted difference was observed between
the ACT and MC groups (adjusted mean difference:
-2.23,95% Cl; -5.09%, 0.62%, P=0.18).

At the eight-week follow-up, the reduction in P-PTSS
severity was maintained in both intervention groups.
Mean P-PTSS scores were 22.363.3 in the ACT group,
23.62+2.58 in the MC group, and 33.65+5.84 in the con-
trol group. Adjusted comparisons showed significantly
lower P-PTSS scores in the ACT group (adjusted mean
difference: 11.29, 95% CI; 8.75%, 13.82%, P<0.001)
and in the MC group (adjusted mean difference: 10.03,
95% Cl; 7.47%, 12.58%, P<0.001) relative to the control
group. The adjusted difference between the ACT and MC
groups was not statistically significant (adjusted mean
difference: -1.26, 95% Cl; -3.72 %, 1.2%, P=0.19) (Table
3). Because this trial was not designed as an equivalence
or non-inferiority study, this non-significant difference
should not be interpreted as evidence of equal effective-
ness of the two interventions. The patterns of change in
mean P-PTSS scores over time are illustrated in Figure 2.

Table 4 presents the severity of P-PTSS (severe, moder-
ate, mild) across the three groups at three time points:
pre-intervention, four- and eight-weeks post-interven-
tion. Chi-square tests compared P-PTSS levels. At base-
line, differences in the distribution of P-PTSS severity
were not statistically significant (P=0.08). At the first
follow-up, the intervention groups showed a significant
decrease in P-PTSS intensity compared to the control
group (P<0.001). This significant reduction persisted at
the second follow-up. Overall, both counseling types
significantly reduced P-PTSS severity to mild levels.

Table 4 presents the distribution of P-PTSS severity cat-
egories (mild, moderate, and severe) across the three
groups at baseline and at 4 and 8 weeks after the inter-
vention. At baseline, the distribution of P-PTSS severity
did not differ significantly among the groups (x*=13.72,
P=0.08).
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Table 2. Comparison of demographic and pregnancy characteristics among the three groups

Mean1SD/No. (%)

Variables P (chi-square)
MC Group ACT Group Control Group
Age (y) 30.78+4.26 31.1846.07 31.89+4.74 0.69
g Pre-diploma 1(3.1) 0 4(17.2)
=
-% Diploma 6(18.8) 6(18.8) 11(48.3)
Q
=]
° Post-diploma 12(37.5) 12(37.5) 7(17.2) 0.07
\U)
c
3 Bachelor 9(28.1) 10(30.3) 7(17.2)
Q
€
&L Master’s degree and above 4(9.6) 5(15.2) 0
T Pre-diploma 4(12.5) 0 5(17.2)
3
_§ Diploma 11(34.4) 15(45.5) 14(48.3)
@
Q
S Post-diploma 6(18.8) 6(18.2) 5(17.2) 0.44
‘m
el
_,g, Bachelor 3(9.4) 3(9.1) 0
(%]
=]
T Master’s degree and above 9(28.1) 9(28.1) 5(17.2)
c
% Weak 2(6.3) 2(6.1) 5(17.2)
S5
2 Average 27(84.4) 28(84.8) 23(79.3) 0.47
‘S
[
2 High 3(9.4) 3(9.1) 1(3.4)
[N
%]
: ED" Housewife 24(75) 23(69.7) 24(82.8)
5 = 0.48
& g Employed 8(25) 10(30.3) 5(17.2)
o 2-4 15(46.9) 13(39.4) 16(55.2)
2=
) 4-7 16(50) 16(48.5) 12(41.4) 0.44
;D S
< 7-10 1(3.1) 4(12.1) 1(3.4)
3%z Vaginal 19(59.4) 18(54.5) 21(72.4)
=82 0.33
fED Cesarean 13(40.6) 15(45.5) 8(27.6)
S5 No 26(81.3) 22(66.7) 21(72.4)
GiSks 0.40
P :
£35C Yes 6(18.8) 11(33.3) 8(27.6)
“ng 3. No 24(75) 26(78.8) 23(79.3)
5885 0.90
£ES Yes 8(25) 7(21.2) 6(20.7)
>
E,‘é e No 23(71.9) 28(84.8) 24(82.8)
5y @©
S£g 0.38
£ Yes 9(28.1) 5(15.2) 5(17.2)
ETB S No 21(65.6) 21(63.6) 21(72.4)
oo ® C
9553 0.74
22 8 Yes 11(34.4) 12(36.4) 8(27.6)
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Table 3. Comparison of P-PTSS severity across study groups over time (ITT analysis)

MeantSD

Test
Adj Mean Differen
Timing/Contrast el [ . erence Statistic P
(95% Cl) t/2)
MC (n=34) ACT (n=34) Control (n=34)
Baseline 33.34+4.96 29.81+5.91 32.96+5.88
ACT vs control 3.14 (-0.33, 6.62) t=2.09 0.080
MC vs control -0.37(-3.88,3.12) t=0.27 1.00
MC vs ACT -3.52(-6.91, -0.13) t=-2.6 0.03
4 weeks post- 26.59+3.2 24.36+4.07 34.13+6.11
intervention
ACT vs control 9.77 (6.84,12.7) t=7.48 <0.001
MC vs control 7.54 (4.58, 10.49) Z=-4.66 <0.001
MC vs ACT -2.23(-5.09, 0.62) 7=2.08 0.180
8 weeks post- 23.62+2.58 22.3643.3 33.6545.84
intervention
ACT vs control 11.29(8.75, 13.82) 7=-6.38 <0.001
MC vs control 10.03 (7.47, 12.58) Z=-6.3 <0.001
MC vs ACT -1.26(-3.72,1.2) Z=-1.65 0.190
Longitudinal
model (RM-ANO- Effect F statistic (df) P r]p2
VA / LMM)
Time effect R S c:Y.) <0.001 0.65
jects (2,198)
Between- _
Group effect subjects Fip,09=04-18 <0.001 0.58
Group x time . _
v Interaction F(4y 193)‘58'74 <0.001 0.56

Abbreviations: MC: Motivational counseling; ACT: Acceptance and commitment therapy; Cl: Confidence interval; df: Degrees of freedom;

r]pzz Partial eta-squared.

*Adjusted mean differences and pairwise comparisons were obtained from LMM adjusting for baseline symptom severity, with Bonferroni

correction applied for multiple comparisons.

At 4 weeks after the intervention, the distribution of
P-PTSS severity differed significantly among the groups
(x*=34.52, P<0.001). Mild symptoms were observed in
26 participants (81.3%) in the MC group and 28 partici-
pants (84.8%) in the ACT group, compared with 6 partic-
ipants (20.7%) in the control group. Moderate-to-severe
symptoms were reported by 6 participants (18.8%) in
the MC group, 5 participants (15.1%) in the ACT group,
and 23 participants (79.3%) in the control group.

This pattern persisted at the 8-week follow-up, with
a statistically significant difference in P-PTSS sever-
ity among the groups (x*=52.38, P<0.001). Mild P-PTSS
were reported by 30 participants (93.8%) in the MC
group and 32 participants (97.0%) in the ACT group,

compared with 7 participants (24.1%) in the control
group. Conversely, moderate-to-severe symptoms were
observed in 2 participants (6.3%) in the MC group, 1
participant (3.0%) in the ACT group, and 22 participants
(75.9%) in the control group. No participant in either in-
tervention group was classified as having severe P-PTSS
at the 8-week follow-up, whereas 2 participants (6.9%)
in the control group remained in the severe-symptom
category. In categorical analyses, the proportion of
women with mild P-PTSS substantially increased in both
the ACT (from 51.5% at baseline to 97% at 8 weeks) and
MC groups (from 12.5% at baseline to 93.8% at 8 weeks),
whereas 75.9% of participants in the routine care group
continued to experience moderate-to-severe symptoms
at the 8-week endpoint (x>=52.38, P<0.001).
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Table 4. Severity of P-PTSS (severe, moderate, and mild) across the three groups at three time points

No. (%) o
P-TSD ;
(Chi-square)
MC Group Act Group Control Group
Mild 4(12.5) 17(51.5) 8(27.6)
. . 0.08
Before the intervention Moderate 26(81.3) 13(39.4) 20(69) X2=13.72
Sever 2(6.3) 3(9.1) 1(3.4)
Mild 26(81.3) 28(84.8) 6(20.7)
. . <0.001
4 weeks after the intervention Moderate 6(18.8) 4(12.1) 20(69) X2=34.52
Sever 0 1(3) 3(10.3)
Mild 30(93.8) 32(97) 7(24.1)
8 . . <0.001
weeks after the intervention Moderate 2(6.3) 1(3) 20(69) X?=52 38
Sever 0 0 2(6.9)

Discussion

This study found that both MC- and ACT-based coun-
seling were associated with lower P-PTSS scores among
single-child women with secondary tokophobia at 4 and
8 weeks after the intervention, compared with routine
care. The distribution of P-PTSS severity also shifted to-
ward the mild category in both intervention groups at
follow-up. However, no statistically significant differ-
ence was observed between the MC and ACT groups in
P-PTSS scores at either follow-up assessment.

26

Control
Act
MC

Motivational counseling in perinatal and childbearing
contexts

The findings regarding MC are broadly consistent
with previous research supporting motivational ap-
proaches in perinatal and interconception care. MC has
been applied to several health-related behaviors and
outcomes, including interconception health behaviors
[31], breastfeeding promotion [32], care of women
with substance-use problems [33], childbearing-related
decision-making and management [34], and postnatal
depression [35]. Motivational approaches may be par-
ticularly useful during the perinatal and postpartum
periods, when women may experience uncertainty,
competing priorities, and ambivalence regarding health

34/14

33/66

23/63
22/36

Time

Figure 2. Mean P-PTSD scores of the three groups at three time point: Control Act MC
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behaviors or future reproductive decisions [36]. In the
context of secondary tokophobia and childbirth-related
P-PTSS, MC may help address avoidance and ambiva-
lence toward future pregnancy, childbirth, or engage-
ment with psychological care by using empathic commu-
nication, reflective listening, exploration of discrepancy,
and support for self-efficacy [29]. These processes may
facilitate women’s identification of personally meaning-
ful and feasible coping strategies, rather than directing
them toward a predetermined reproductive decision
[37, 38]. Its adaptability to mobile platforms enhances
user experience, convenience, and comfort in disclosing
sensitive mental health concerns due to increased per-
ceived privacy [39]. MC’s focus on intrinsic motivation
and client autonomy makes it well-suited for addressing
the psychological complexities of P-PTSS and secondary
tokophobia [40].

ACT-based counseling for perinatal anxiety, depression,
and childbirth-related distress

The beneficial findings for ACT-based counseling are
consistent with the relevance of ACT to maternal mental
health, particularly anxiety, trauma-related symptoms,
and phobic responses [22]. ACT is a transdiagnostic ap-
proach that aims to enhance psychological flexibility
through acceptance, present-moment awareness, cog-
nitive defusion, values clarification, and committed ac-
tion. These processes may be relevant for women with
secondary tokophobia and P-PTSS, who may experience
intrusive childbirth-related memories, persistent fear,
emotional distress, and avoidance of trauma reminders
or future pregnancy-related situations [41].

By targeting experiential avoidance, ACT may help
women develop a different relationship with distressing
thoughts, memories, and emotions rather than attempt-
ing to suppress or control them [41]. ACT empowers
women to pursue values, like having children or healthy
family relationships, even amidst fear, by clarifying these
values and promoting committed action [42].

This mechanism may be particularly relevant for wom-
en with secondary tokophobia who avoid pregnancy be-
cause of childbirth-related fear and for women with P-
PTSS who avoid reminders of a previous traumatic birth
experience [43, 44]. Previous studies have reported
beneficial effects of third-wave counseling approaches
on postpartum mental health and anxiety [44]. ACT-
based interventions have also been associated with re-
ductions in fear of childbirth among first-time mothers
[45], postpartum depression [46], and anxiety during
pregnancy [41]. Although the ACT group had numeri-
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cally lower mean P-PTSS scores than the MC group at
both follow-up assessments, the difference between
the two active interventions was not statistically signifi-
cant. Thus, the present findings suggest that both ap-
proaches may be beneficial, potentially through distinct
therapeutic pathways.

Telemedicine delivery and implications for research
and practice

Both counseling interventions in this study were deliv-
ered through a telemedicine application using individ-
ual audio/video counseling, supplemented by two-way
chat communication and assignment submission. This
mode of delivery may improve access to psychologi-
cal support for women who face barriers to in-person
services, including childcare responsibilities, time con-
straints, distance from services, or concerns about dis-
cussing sensitive mental health issues. The perceived
privacy and convenience of mobile-based counseling
may also facilitate engagement and disclosure of mental
health concerns [18].

Evidence on telemedicine-delivered counseling for
perinatal mental health is growing. Consistent with the
present findings, Doaltabadi et al. reported comparable
effects of in-person and virtual counseling on fear of
childbirth [47]. A systematic review by Nair et al. also
indicated that telemedicine interventions may improve
postpartum depressive symptoms and highlighted the
need to expand digital perinatal mental health services
beyond antenatal depression [48]. Nevertheless, com-
parative evidence on targeted counseling interventions
for women who simultaneously experience secondary
tokophobia and childbirth-related P-PTSS remains lim-
ited [49, 50]. The present study adds preliminary evi-
dence that individualized, app-based MC and ACT coun-
seling may be feasible approaches for this population.

In clinical practice, integrating structured screening
for childbirth-related fear and trauma symptoms into
routine maternal and reproductive health services may
help identify women who could benefit from timely psy-
chological assessment and referral.

Strengths and limitations

This study’s strengths include the simultaneous use
of two counseling methods in a controlled trial with a
relatively large sample size, and the innovative use of
telemedicine and the MumApp mobile application.
Furthermore, it addresses a research gap by focusing
on single-child women with secondary tokophobia, an
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understudied area that warrants further investigation in
midwifery counseling. Given current childbearing incen-
tive policies in Iran, studying barriers to re-pregnancy in
single-child women is a national research priority, mak-
ing this study particularly strong. Other strengths includ-
ed the random allocation of participants and the use of
allocation concealment, which was intended to mini-
mize the risk of selection bias. Several methodological
limitations of this trial should be acknowledged when
interpreting the findings:

Short follow-up and long-term maintenance: First,
outcome assessments were conducted immediately
post-intervention (week 4) and at a short-term follow-
up (week 8). Consequently, the present findings do not
provide evidence regarding the long-term maintenance
of symptom reduction, particularly across future preg-
nancy, labor, or postpartum periods. Future longitudinal
studies with extended follow-up durations (e.g. 6 to 12
months post-intervention) are warranted.

Measurement approach: Second, psychological out-
comes (tokophobia and post-traumatic stress symp-
toms) were evaluated exclusively through validated
self-report scales (FOCPP and IES) rather than struc-
tured clinical diagnostic interviews. Although self-report
instruments are widely accepted for symptom screen-
ing in perinatal mental health research, they reflect
symptom severity rather than formal clinical psychiatric
diagnoses.

Generalizability and setting: Third, participants were
recruited via convenience sampling from four primary
health centers affiliated with a single university health
network in an urban lIranian setting (Mashhad). This
geographic and institutional confinement limits the
generalizability of the findings to rural, multi-ethnic, or
differing cultural and healthcare contexts.

Digital selection bias: Fourth, the requirement for
smartphone ownership and mobile application naviga-
tion (MumApp) introduces potential digital selection
bias. Women with limited digital literacy, unstable in-
ternet access, or lower socioeconomic status may have
been underrepresented.

Lack of blinding: Fifth, due to the inherent interac-
tive nature of psychological counseling interventions,
blinding of participants and the interventionist was not
possible, which may have introduced expectancy or
performance bias. However, outcome assessors who
administered the questionnaires were masked to group
allocation.
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Attrition and sample size: Sixth, although sample
size calculations indicated an initial target of 102 par-
ticipants, post-randomization attrition resulted in a final
analyzed cohort of 94 women. Although LMM was em-
ployed to account for repeated measures and missing
data under MAR assumptions, the reduced sample size
may have diminished statistical power to detect smaller
between-group differences.

Treatment fidelity assessment: Seventh, while treat-
ment fidelity was supported through structured ses-
sion-by-session checklists and weekly peer supervision,
formal independent third-party adherence ratings using
standardized instruments (e.g. the Motivational Coun-
selling Treatment Integrity Code or ACT Fidelity Mea-
sure) were not conducted.

Absence of behavioral endpoints: Finally, this study
evaluated psychological symptom severity without
capturing objective behavioral outcomes, such as con-
firmed subsequent pregnancy occurrence, reproductive
decision-making timelines, contraceptive switching be-
haviors, or subsequent healthcare utilization for peri-
natal mental health. Incorporating objective behavioral
and reproductive endpoints represents an important
direction for subsequent trials.

Conclusion

In this single-center randomized trial, telemedicine-
delivered MC and ACT were associated with short-term
reductions in self-reported childbirth-related post-trau-
matic stress symptoms and fear-of-childbirth scores,
alongside favorable shifts in symptom-severity distri-
butions over an 8-week post-intervention period com-
pared with routine care.

Because this trial assessed self-reported psychological
symptom severity over a short timeframe, these find-
ings should not be interpreted as evidence of changes in
actual subsequent pregnancy occurrence, reproductive
decision-making, or long-term maternal mental health
trajectories. Any potential integration of structured
telecounseling into primary perinatal healthcare ser-
vices remains preliminary and hypothesis-generating.
Future adequately powered, multicenter randomized
trials with extended longitudinal follow-up, rigorous
ITT analyses, and objective behavioral and reproductive
endpoints are required to evaluate treatment durability,
comparative effectiveness, and broader clinical applica-
bility before institutional or policy implementation can
be recommended.
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