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Structured Abstract 

Background 

Unintended pregnancy is a major global public health concern and is associated with adverse 

psychological outcomes, impaired maternal well-being, and weaker maternal–fetal attachment. 

Acceptance and Commitment Therapy (ACT) has shown promising effects on improving 

psychological flexibility and emotional adaptation; however, evidence regarding the 

effectiveness of online ACT-based midwifery counseling for women experiencing unintended 

pregnancy remains limited. This randomized controlled trial aimed to evaluate the effectiveness 

of online Acceptance and Commitment Therapy (ACT)-based midwifery counseling on 

maternal–fetal attachment among women with unintended pregnancy. 

Methods 

This two-arm parallel randomized controlled trial was conducted among 60 women with 

unintended pregnancy attending three private obstetric and midwifery clinics in Neyshabour, 

Iran. Participants were randomly assigned in a 1:1 ratio to receive either eight individual online 

ACT-based midwifery counseling sessions delivered through synchronous video calls via the 

Eitaa platform or routine prenatal care. Maternal–fetal attachment was assessed using Cranley’s 

Maternal–Fetal Attachment Scale at baseline, immediately after the intervention, and two months 

after the intervention. Changes in maternal–fetal attachment scores over time were analyzed 

using repeated-measures analysis of variance, based on participants with complete outcome data 

at all three assessment time points. Statistical significance was set at P < 0.05. This randomized 

controlled trial was reported in accordance with the CONSORT 2010 statement.. 
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Results 

Baseline demographic, obstetric, and maternal–fetal attachment characteristics were 

comparable between the study groups. Compared with routine prenatal care, participants 

receiving online ACT-based midwifery counseling demonstrated significantly greater maternal–

fetal attachment scores immediately after the intervention and at the two-month follow-up 

(both P < 0.001). Repeated-measures analysis of participants with complete maternal–fetal 

attachment data at all three assessment time points demonstrated significant effects of time 

 (P < 0.001), study group (P = 0.023), and the group-by-time interaction (P < 0.001). The 

significant group-by-time interaction indicated that changes in maternal–fetal attachment over 

time differed between the two groups, with greater improvement observed in the intervention 

group. 

Conclusions 

Online Acceptance and Commitment Therapy–based midwifery counseling significantly 

improved maternal–fetal attachment among women with unintended pregnancy, with 

improvements maintained at the two-month follow-up. These findings suggest that integrating 

structured ACT-based counseling into routine prenatal care may enhance prenatal psychological 

adaptation and strengthen the maternal–fetal relationship in this population. 

 

Trial Registration 

The study was registered in the Iranian Registry of Clinical Trials (IRCT20251027067778N1) on 

16 December 2025. 
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Introduction 

Unintended pregnancy remains a major public health challenge worldwide, affecting millions of 

women each year regardless of socioeconomic status or healthcare availability. According to the 

World Health Organization (WHO), nearly half of all pregnancies globally are unintended, 

making unintended pregnancy a persistent reproductive health concern with substantial 

psychological, social, and economic consequences. Women experiencing unintended pregnancy 

are more likely to report anxiety, depressive symptoms, psychological distress, decisional 

conflict, reduced utilization of prenatal care, and poorer maternal and neonatal outcomes than 

women with intended pregnancies (1–8). 

Beyond its physical and obstetric consequences, unintended pregnancy may adversely influence 

maternal psychological adaptation during pregnancy. One of the most important psychological 

constructs during this period is maternal–fetal attachment, defined as the emotional bond that 

develops between a pregnant woman and her unborn child. Higher levels of maternal–fetal 

attachment have consistently been associated with healthier prenatal behaviors, greater maternal 

emotional well-being, improved preparation for motherhood, and more favorable neonatal 

outcomes. Conversely, unintended pregnancy has repeatedly been identified as a risk factor for 

weaker prenatal attachment, largely because women may initially experience ambivalence, 

uncertainty, or emotional conflict regarding the pregnancy (9–18). 
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Acceptance and Commitment Therapy (ACT) is a third-wave cognitive behavioral therapy that 

aims to improve psychological flexibility through acceptance of unpleasant internal experiences, 

cognitive defusion, present-moment awareness, values clarification, and committed action. 

Rather than attempting to eliminate or control distressing thoughts and emotions, ACT 

encourages individuals to respond more adaptively to difficult life circumstances while engaging 

in behaviors that are consistent with their personally chosen values (19–27). 

Growing evidence suggests that ACT effectively reduces anxiety, depression, stress, and 

experiential avoidance while improving psychological well-being across diverse clinical 

populations, including pregnant and postpartum women (28–36). Furthermore, systematic 

reviews and meta-analyses have demonstrated that digitally delivered ACT interventions produce 

improvements comparable to face-to-face interventions while increasing accessibility and 

reducing barriers to psychological care (37–45). 

The rapid expansion of telehealth has created new opportunities to integrate evidence-based 

psychological interventions into routine maternity care. Online ACT-based counseling offers 

several practical advantages, including improved accessibility, reduced travel time and costs, 

greater scheduling flexibility, and enhanced privacy. These advantages may be particularly 

important for women with unintended pregnancy, who may hesitate to seek face-to-face 

psychological support because of stigma, emotional vulnerability, or limited access to 

specialized perinatal mental health services (46–53). 

Previous randomized controlled trials have shown that counseling interventions—including 

cognitive behavioral therapy, attachment-based educational programs, and psychoeducational 

interventions—can improve maternal psychological adaptation and maternal–fetal attachment 

during pregnancy (54–60). However, evidence specifically evaluating online ACT-based 
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midwifery counseling among women with unintended pregnancy remains scarce. Moreover, 

most previous studies have focused primarily on anxiety, depression, or stress, whereas 

However, evidence specifically evaluating online ACT-based midwifery counseling among 

women with unintended pregnancy remains scarce. Moreover, most previous studies have 

focused primarily on anxiety, depression, or stress, whereas maternal–fetal attachment has 

received comparatively limited attention as a primary intervention outcome despite its important 

implications for maternal and neonatal health. 

Therefore, this randomized controlled trial was conducted to evaluate the effectiveness of online 

Acceptance and Commitment Therapy-based midwifery counseling on maternal–fetal attachment 

among women experiencing unintended pregnancy. 

METHODS 

Study Design and Setting 

This two-arm, parallel randomized controlled trial (RCT) was conducted to evaluate the 

effectiveness of online Acceptance and Commitment Therapy (ACT)-based midwifery 

counseling on maternal–fetal attachment among women with unintended pregnancy. 

The study was conducted from December 2025 to June 2026 in three private outpatient clinics in 

Neyshabour, Razavi Khorasan Province, northeastern Iran, including one obstetrics and 

gynecology clinic and two midwifery clinics. 

Participants were randomly allocated in a 1:1 ratio to either an intervention group receiving 

structured online ACT-based midwifery counseling in addition to routine prenatal care or a 

control group receiving routine prenatal care alone. 
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• The primary outcome was maternal–fetal attachment, which was assessed at baseline, 

immediately after completion of the intervention, and two months after the intervention. 

 

The study protocol was approved by the Ethics Committee of Shahroud University of 

Medical Sciences (Approval No. IR.SHMU.REC.1404.098) and prospectively registered 

with the Iranian Registry of Clinical Trials (IRCT20251027067778N1). All procedures 

were conducted in accordance with the Declaration of Helsinki. Written informed consent 

was obtained from all participants before enrollment. 

 

Participants and Eligibility 

• Eligible participants were married women aged 15–40 years with an unintended 

pregnancy of less than 12 weeks' gestation who were attending the participating 

outpatient clinics during the study period. Potential participants were screened for 

eligibility by the principal investigator and recruited using convenience sampling. 

• Inclusion Criteria 

• Participants were eligible if they met all of the following criteria: 

• being married; 

• being aged 15–40 years; 

• having a gestational age of less than 12 weeks; 

• providing informed consent to participate; 
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• being able to read and write; 

• having access to the internet and the Eitaa platform required for online counseling; 

• having no self-reported history of physical or psychological illness; 

• reporting the pregnancy as unintended by both the woman and her partner; and 

• expressing a desire to terminate the pregnancy. 

• Exclusion Criteria 

• Participants were excluded if they had a history of receiving similar educational or 

counseling interventions or reported a serious physical or psychiatric condition requiring 

specialized treatment, such as psychotic disorders, schizophrenia, severe depression, or 

conditions requiring a specific medication or dietary regimen. 

• Attrition Criteria 

• Participants were considered lost to follow-up if they withdrew from the study, had 

incomplete questionnaires, exceeded the permitted number of missed intervention 

sessions, received similar counseling or education from outside the research team during 

the study, or experienced a major event during the study that prevented continued 

participation, such as pregnancy loss or a major bereavement. 

 

 

Sample Size 

The sample size was calculated based on the primary outcome (maternal–fetal attachment score) 

using data reported by Hosseini et al. (49), who evaluated the effects of cognitive-behavioral 
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midwifery counseling among women with unintended pregnancy. Assuming a two-sided 

significance level (α) of 0.05, a statistical power of 80% (β = 0.20), an expected mean difference 

of 8 points between groups, and standard deviations of 10.10 and 10.15 in the intervention and 

control groups, respectively, the required sample size was calculated as 29 participants per group 

after accounting for an anticipated 10% attrition rate. The target sample size was therefore set at 

60 participants, with 30 participants allocated to each group. 

 

Randomization, Allocation Concealment, and Blinding 

An independent biostatistician who was not involved in participant recruitment or intervention 

delivery generated the random allocation sequence using computer-generated permuted block 

randomization with a fixed block size of four and a 1:1 allocation ratio. 

Allocation concealment was maintained using sequentially numbered, opaque, sealed, and coded 

envelopes prepared according to the randomization sequence. After eligibility was confirmed and 

written informed consent was obtained, the principal investigator enrolled eligible participants 

consecutively. The envelope corresponding to each participant's recruitment order was then 

opened to reveal the assigned study group. 

Participants and the principal investigator were blinded to group allocation before initiation of 

the intervention. Because of the nature of the psychological intervention, blinding could not be 

maintained after intervention initiation. Participants completed the baseline and follow-up 

assessments using the same standardized, self-administered questionnaire at the predefined 

assessment time points. The principal investigator distributed, collected, and recorded the 

completed questionnaires according to a standardized protocol. 
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To minimize detection and analysis bias, the statistical analyses were performed by the 

independent biostatistician, who remained blinded to treatment allocation. The dataset was 

anonymized and coded using group labels, and group identities were disclosed only after 

completion of the primary statistical analyses. 

Intervention 

The intervention protocol was developed based on ACT Made Simple by Russ Harris and was 

specifically adapted to address the psychological needs of women experiencing unintended 

pregnancy. The adaptation of the counseling content, therapeutic metaphors, experiential 

exercises, and session structure was performed by the principal investigator under the 

supervision and approval of the psychological consultant. 

Participants allocated to the intervention group received eight individual online ACT-based 

midwifery counseling sessions delivered through synchronous video calls via the Eitaa platform. 

Each session lasted approximately 45 minutes and was conducted every other day at pre-

scheduled appointment times. If technical problems such as internet disruption occurred, the 

session was rescheduled and completed on the same day whenever possible or, if necessary, on 

the following day to maintain the planned intervention schedule. 

Reminder messages were sent before each counseling session to improve attendance. Participants 

who missed one scheduled session received an individual make-up session on the same day or 

the following day. Participants missing more than two sessions were excluded according to the 

predefined study protocol. 

Each counseling session incorporated therapist-guided experiential exercises, mindfulness 

practices, therapeutic metaphors, psychoeducation, guided discussion, and structured homework 
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assignments. Homework was delivered through the Eitaa messaging platform and reviewed at 

the beginning of the subsequent session to reinforce learning and promote the application of 

ACT principles in daily life. 

The intervention addressed the six core ACT processes, including acceptance, cognitive 

defusion, present-moment awareness, self-as-context, values clarification, and committed action, 

with the aim of enhancing psychological flexibility and strengthening maternal–fetal attachment. 

A detailed description of the intervention sessions is presented in Table 1. Intervention fidelity 

was monitored throughout the trial by the research supervisor through periodic review of the 

counseling process to ensure adherence to the intervention protocol and consistency across all 

counseling sessions. No participant received any additional structured psychological intervention 

during the study period. 

 

Table 1. Content of the Online ACT-Based Midwifery Counseling Program 

Session ACT Core Process Objectives 

Therapeutic Components 

and Experiential 

Exercises 

Homework 
Expected Effect on Maternal–

Fetal Attachment 

1 
Introduction to ACT & 

Creative Hopelessness 

Establish 

therapeutic 

rapport, 

introduce ACT 

principles, 

increase 

awareness of 

Introduction to ACT and its 

six core processes; 

discussion of experiential 

avoidance and psychological 

flexibility; supportive 

exploration of pregnancy-

Observe 

distressing 

thoughts without 

attempting to 

suppress them 

and record 

Reduces resistance toward 

pregnancy-related emotions, 

increases openness to the 

pregnancy experience, and creates 

the psychological foundation for 

maternal–fetal attachment and 
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Session ACT Core Process Objectives 

Therapeutic Components 

and Experiential 

Exercises 

Homework 
Expected Effect on Maternal–

Fetal Attachment 

internal 

experiences, 

and facilitate 

emotional 

expression 

regarding 

unintended 

pregnancy. 

related thoughts; Hard Cover 

Metaphor. 

emotional 

reactions. 

supports emotional openness to the 

pregnancy experience. 

2 Acceptance 

Increase 

willingness to 

experience 

difficult 

thoughts and 

emotions 

while reducing 

experiential 

avoidance. 

Identify 

personal and 

family values 

related to 

pregnancy. 

Acceptance training; 

exploration of personal 

values; Passengers on the 

Bus exercise. 

Practice 

acceptance 

during 

emotionally 

difficult 

situations and 

reflect on value-

consistent 

behaviors. 

Improves emotional acceptance of 

pregnancy, decreases avoidance of 

pregnancy-related experiences, and 

Improves emotional acceptance of 

pregnancy, decreases experiential 

avoidance, and supports 

psychological flexibility and value-

consistent coping . 
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Session ACT Core Process Objectives 

Therapeutic Components 

and Experiential 

Exercises 

Homework 
Expected Effect on Maternal–

Fetal Attachment 

3 Cognitive Defusion 

Help 

participants 

observe 

thoughts as 

mental events 

rather than 

objective 

truths and 

reduce the 

influence of 

distressing 

cognitions. 

Repeating a Word Exercise; 

Leaves on a Stream 

mindfulness exercise; 

discussion of common 

cognitive distortions during 

unintended pregnancy. 

Practice 

cognitive 

defusion 

whenever 

distressing 

thoughts occur. 

Reduces fear, guilt, and 

catastrophic thinking, Reduces fear, 

guilt, and catastrophic thinking, 

allowing participants to respond 

more flexibly to pregnancy-related 

experiences and become 

emotionally available for 

developing maternal–fetal 

attachment. 

4 
Present-Moment 

Awareness (Mindfulness) 

Increase 

present-

moment 

awareness and 

reduce 

rumination 

about the past 

and future. 

Guided mindfulness 

practices including Body 

Scan and Mindful 

Observation (Mindful 

Eating) exercises. 

Daily 

mindfulness 

practice and 

recording 

present-moment 

experiences. 

Enhances emotional regulation, 

reduces stress and anxiety, 

promotes awareness of fetal 

movements and bodily experiences, 

and strengthens early and 

strengthens maternal–fetal 

attachment . 

5 Values Clarification 

Identify core 

life values, 

strengthen 

Structured Values 

Worksheets; Values 

Notebook exercise; 

Complete the 

Values 

Workbook and 

Strengthens maternal identity, 

increases emotional investment in 

pregnancy, promotes meaningful 
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Session ACT Core Process Objectives 

Therapeutic Components 

and Experiential 

Exercises 

Homework 
Expected Effect on Maternal–

Fetal Attachment 

maternal 

identity, and 

encourage 

value-based 

living. 

discussion of important life 

domains including 

motherhood, family, 

relationships, and health. 

identify one 

daily value-

based behavior. 

interaction with the fetus, and 

Strengthens maternal identity, 

increases emotional investment in 

pregnancy, promotes meaningful 

interaction with the fetus, and 

supports value-consistent maternal 

behaviors. 

6 Committed Action 

Translate 

personal 

values into 

realistic 

behavioral 

goals and 

strengthen 

commitment 

to meaningful 

actions. 

Development of 

individualized action plans 

using the Small Steps 

Toward Values exercise; 

identification of barriers and 

coping strategies. 

Implement one 

value-based 

behavioral goal 

and monitor 

progress. 

Encourages active engagement in 

healthy pregnancy behaviors, 

reinforces maternal role 

acceptance, reinforces maternal 

role acceptance, and supports 

sustained commitment to value-

consistent maternal behaviors . 

7 Self-as-Context 

Develop the 

observing self, 

reduce over-

identification 

with 

distressing 

Guided Observing Self 

exercise; mindfulness of 

awareness practice; Sky and 

Weather metaphor. 

Practice 

observing 

thoughts and 

emotions from 

the perspective 

Reduces self-judgment, enhances 

emotional resilience, improves 

coping with pregnancy-related 

stressors, and supports stronger 

maternal–fetal attachment. 
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Session ACT Core Process Objectives 

Therapeutic Components 

and Experiential 

Exercises 

Homework 
Expected Effect on Maternal–

Fetal Attachment 

thoughts, and 

enhance 

psychological 

flexibility. 

of the observing 

self. 

8 
Integration and 

Maintenance 

Consolidate 

ACT skills, 

reinforce 

psychological 

flexibility, and 

develop a 

personalized 

maintenance 

plan for 

pregnancy and 

future 

motherhood. 

Review of all ACT 

processes; Future Self 

Visualization exercise; 

development of an 

individualized maintenance 

plan. 

Continue 

independent 

ACT practice 

using the 

personalized 

maintenance 

plan. 

Maintains therapeutic gains, 

supports long-term maternal–fetal 

attachment, strengthens confidence 

in motherhood, and Maintains 

therapeutic gains, supports long-

term maternal–fetal attachment, 

strengthens confidence in the 

maternal role, and promotes 

sustained value-based behaviors. 

 

Control Group 

Participants allocated to the control group received routine prenatal care according to the Iranian 

national maternal healthcare guidelines and did not receive any structured ACT-based 

psychological counseling during the study period. After completion of data collection, an 
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educational pamphlet on maternal–fetal attachment was provided to participants in the control 

group as an ethical consideration. 

Outcome Measures 

Baseline demographic and obstetric characteristics were collected using a researcher-developed 

questionnaire that included maternal age, spouse's age, educational level, occupation, household 

income, duration of marriage, gravidity, parity, gestational age, history of abortion, fetal sex, and 

parental preference regarding fetal sex. 

Maternal–Fetal Attachment 

Maternal–fetal attachment was assessed using the Cranley Maternal–Fetal Attachment Scale 

(MFAS), one of the most widely used instruments for evaluating prenatal maternal attachment. 

The MFAS consists of 24 items rated on a five-point Likert scale ranging from definitely no (1) 

to definitely yes (5), yielding total scores from 24 to 120, with higher scores indicating stronger 

maternal–fetal attachment. The questionnaire evaluates five dimensions: differentiation of self 

from the fetus, interaction with the fetus, attributing characteristics to the fetus, giving of self, 

and role taking. The Persian version has demonstrated satisfactory psychometric properties, with 

an overall Cronbach's alpha coefficient of 0.85 reported in previous validation studies (52). 

 

Study Procedure 

After eligibility screening and written informed consent, baseline assessments were completed 

before randomization. Participants were then randomly allocated to either the intervention or the 

control group. Women assigned to the intervention group received eight individual online ACT-

based midwifery counseling sessions in addition to routine prenatal care, whereas those assigned 

to the control group received routine prenatal care alone. 
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Maternal–fetal attachment was assessed using self-administered questionnaires completed 

independently by the participants at baseline, immediately after completion of the intervention, 

and two months after the intervention to evaluate both immediate and sustained intervention 

effects. No intervention-related adverse events were reported during the study. 

Statistical Analysis 

Data were analyzed using IBM SPSS Statistics for Windows, Version 26.0 (IBM Corp., Armonk, 

NY, USA). 

Continuous variables are presented as mean ± standard deviation (SD), whereas categorical 

variables are presented as frequencies and percentages. The normality of continuous variables 

was assessed using the Shapiro–Wilk test and visual inspection of histograms and Q–Q plots. 

Baseline demographic and obstetric characteristics were compared between groups using the 

independent-samples t-test for continuous variables and Pearson's chi-square test or Fisher's 

exact test, as appropriate, for categorical variables. 

Changes in maternal–fetal attachment scores over time were analyzed using repeated-measures 

analysis of variance (RM-ANOVA) among participants with complete data at all three 

assessment points. When the assumption of sphericity was violated, the Greenhouse–Geisser 

correction was applied. 

All statistical tests were two-sided, and a P value < 0.05 was considered statistically significant. 
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RESULTS 

Participant Flow 

A total of 60 women with unintended pregnancy were randomized to either the intervention 

group (n = 30) or the control group (n = 30). All participants received their allocated intervention 

or routine prenatal care. During follow-up, five participants in the intervention group and three 

participants in the control group were lost to follow-up. Consequently, complete maternal–fetal 

attachment data at all three assessment time points were available for 25 participants in the 

intervention group and 27 participants in the control group. These 52 participants were included 

in the repeated-measures analysis. The flow of participants throughout the study is presented in 

Figure 1 . 

     
 

CONSORT 

Assessed for eligibility (n = 62) 

↓ 

Excluded (n = 2) 

• Unable to access the Eitaa platform (n = 1)  

• Declined to participate (n = 1)  

↓ 

Randomized (n = 60) 

↙️                  

Intervention group 

Allocated to intervention (n = 30) 
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• Received allocated intervention (n = 30)  

↓ 

Lost to follow-up (n = 5) 

• Withdrawal from the counseling sessions (n = 2)  

• No response to researcher follow-up attempts (n = 1)  

• Received similar counseling outside the research team (n = 1)  

• Decided to terminate the pregnancy and withdrew from the study (n = 1)  

↓ 

Analyzed (n = 25) 

• Complete MFAS data available at all three assessment time points  

 

Control group 

Allocated to control (n = 30) 

• Received routine prenatal care (n = 30)  

↓ 

Lost to follow-up (n = 3) 

• Withdrawal from the study and inability to establish follow-up contact (n = 1)  

• Spontaneous abortion (n = 1)  

• Husband's lack of consent to continue study participation and questionnaire completion 

(n = 1)  

↓ 

Analyzed (n = 27) 

• Complete MFAS data available at all three assessment time points  
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Figure 1. CONSORT flow diagram of participant enrollment, randomization, follow-up, 

and analysis. 

 

Baseline Characteristics 

Baseline demographic and obstetric characteristics of the participants are presented in Table 2. 

The intervention and control groups were comparable across all baseline variables. No 

statistically significant between-group differences were observed with respect to maternal age, 

spouse age, maternal or paternal educational level, employment status, household income, 

duration of marriage, gestational age, gravidity, previous abortion, fetal sex, or parental 

preference regarding fetal sex (all P > 0.05). 

The mean maternal age was 28.16 ± 5.06 years in the intervention group and 27.56 ± 3.74 years 

in the control group (P = 0.604). Likewise, no statistically significant differences were identified 

in maternal educational level (P = 0.385), paternal educational level (P = 0.934), maternal 

occupation (P = 0.227), household income (P = 0.057), gestational age (P = 0.636), or previous 

abortion history (P = 0.448). These findings indicate successful randomization and baseline 

comparability between the two study groups. 
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Baseline Characteristics of Participants 

Table 2. Baseline demographic and obstetric characteristics of participants 

Characteristic Intervention (n = 30) Control (n = 30) P value 

Maternal age (years), Mean 

± SD 
28.16 ± 5.06 27.56 ± 3.74 0.604 

Spouse age (years), Mean ± 

SD 
31.90 ± 5.08 31.76 ± 4.18 0.912 

Maternal education, n (%) 
  

0.385 

Under diploma 7 (23.3) 8 (26.7) 
 

Diploma/Associate degree 7 (23.3) 7 (23.3) 
 

Bachelor's degree 10 (33.3) 12 (40.0) 
 

Master's degree or higher 6 (20.0) 3 (10.0) 
 

Spouse education, n (%) 
  

0.934 

Under diploma 7 (23.3) 6 (20.0) 
 

Diploma/Associate degree 7 (23.3) 9 (30.0) 
 

Bachelor's degree 8 (26.7) 9 (30.0) 
 

Master's degree or higher 8 (26.7) 6 (20.0) 
 

Maternal occupation, n (%) 
  

0.227 

Housewife 13 (43.3) 15 (50.0) 
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Characteristic Intervention (n = 30) Control (n = 30) P value 

Self-employed 5 (16.7) 1 (3.3) 
 

Employee 12 (40.0) 14 (46.7) 
 

Spouse occupation, n (%) 
  

1.000 

Self-employed 13 (43.3) 13 (43.3) 
 

Employee 17 (56.7) 17 (56.7) 
 

Monthly household income, 

n (%) 
  

0.057 

<10 million Tomans 13 (43.3) 5 (16.7) 
 

10–20 million Tomans 8 (26.7) 15 (50.0) 
 

>20 million Tomans 9 (30.0) 10 (33.3) 
 

Duration of marriage 

(years), Mean ± SD 
3.56 ± 2.41 4.20 ± 2.31 0.304 

Gestational age (weeks), 

Mean ± SD 
9.66 ± 0.95 9.53 ± 1.19 0.636 

Gravidity, n (%) 
  

0.857 

Primigravida 14 (46.7) 13 (43.3) 
 

Gravida 2 10 (33.3) 10 (33.3) 
 

Gravida ≥3 6 (20.0) 7 (23.3) 
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Characteristic Intervention (n = 30) Control (n = 30) P value 

History of abortion, n (%) 
  

0.448 

No 25 (83.3) 27 (90.0) 
 

Yes 5 (16.7) 3 (10.0) 
 

Maternal preferred fetal 

sex, n (%) 
  

0.438 

Male 14 (46.7) 17 (56.7) 
 

Female 16 (53.3) 13 (43.3) 
 

Spouse preferred fetal sex, 

n (%) 
  

0.796 

Male 15 (50.0) 16 (53.3) 
 

Female 15 (50.0) 14 (46.7) 
 

Fetal sex, n (%) 
  

0.703 

Male 17 (68.0) 17 (63.0) 
 

Female 8 (32.0) 10 (37.0) 
 

 

Table Footnote 

Values are presented as mean ± standard deviation (SD) or number (%). Continuous variables 

were compared using the independent-samples t-test. Categorical variables were compared using 

Pearson's chi-square test or Fisher's exact test where appropriate. 
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Maternal–Fetal Attachment 

Maternal–fetal attachment scores at baseline, immediately after the intervention, and two months 

after the intervention are presented in Table 3. At baseline, there was no statistically significant 

difference between the intervention and control groups (56.07 ± 10.04 vs. 58.93 ± 8.21; P = 

0.231), indicating comparable prenatal attachment before the intervention. 

Immediately after completion of the intervention, maternal–fetal attachment scores increased 

significantly in the intervention group compared with the control group (69.11 ± 10.37 vs. 58.29 

± 7.55; P < 0.001). This difference remained statistically significant at the two-month follow-up 

(66.96 ± 8.93 vs. 59.26 ± 7.81; P < 0.001), demonstrating sustained improvement following the 

intervention. 

Table 3. Maternal–Fetal Attachment Scores Before, Immediately After, and Two Months 

After the Intervention 

Assessment Time Intervention (Mean ± SD) Control (Mean ± SD) Mean Difference P value 

Baseline 56.07 ± 10.04 58.93 ± 8.21 −2.86 0.231 

Immediately after intervention 69.11 ± 10.37 58.29 ± 7.55 +10.82 <0.001 

Two-month follow-up 66.96 ± 8.93 59.26 ± 7.81 +7.70 <0.001 

 

Footnote 

Data are presented as mean ± standard deviation (SD). Between-group comparisons were 

performed using the independent-samples t-test. 
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Changes Over Time 

Changes in maternal–fetal attachment over time were evaluated using repeated-measures 

analysis of variance (Table 4). A significant main effect of time was observed (F = 49.308, P < 

0.001), indicating that maternal–fetal attachment changed significantly across the three 

assessment points. A significant main effect of group was also found (F = 5.468, P = 0.023), 

reflecting overall differences between the intervention and control groups. Moreover, the 

significant group-by-time interaction (F = 70.851, P < 0.001) demonstrated that the pattern of 

change over time differed significantly between groups, with participants receiving online ACT-

based midwifery counseling showing substantially greater improvements in maternal–fetal 

attachment than those receiving routine prenatal care. Because the assumption of sphericity was 

violated, the Greenhouse–Geisser correction was applied. 

Table 4 

Repeated Measures ANOVA 

Source F P value 

Time 49.31 <0.001 

Group 5.47 0.023 

Time × Group 70.85 <0.001 

 

Footnote: 

Greenhouse–Geisser correction was applied because the assumption of sphericity was violated 

Because the assumption of sphericity was violated, the Greenhouse–Geisser correction was 

applied during repeated-measures analysis. 
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Discussion 

Principal Findings 

This randomized controlled trial evaluated the effectiveness of online Acceptance and 

Commitment Therapy (ACT)-based midwifery counseling on maternal–fetal attachment among 

women experiencing unintended pregnancy. The findings demonstrated that participants who 

received the ACT-based intervention experienced significantly greater improvements in 

maternal–fetal attachment than those receiving routine prenatal care alone. Importantly, these 

improvements were observed immediately after completion of the intervention and remained 

significant two months later, indicating sustained intervention effects over time. 

Baseline maternal–fetal attachment scores and demographic characteristics were comparable 

between the two groups, suggesting that the observed between-group differences were unlikely 

to be explained by measured baseline characteristics The persistence of treatment effects at the 

two-month follow-up may suggest that the intervention had effects extending beyond immediate 

emotional changes. 

The present findings also support the feasibility of delivering structured psychological 

counseling through an online platform during pregnancy. The successful implementation of eight 

videoconference counseling sessions, together with sustained improvements during follow-up, 

suggests that telehealth-based ACT may represent a practical and accessible approach for 

promoting maternal psychological well-being, particularly in settings where access to face-to-

face psychological services is limited. The successful implementation of eight videoconference 

counseling sessions, together with sustained improvements during follow-up, suggests that 

telehealth-based ACT may represent a practical and accessible approach for promoting maternal 

psychological well-being, particularly in settings where access to face-to-face psychological 
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services is limited. 

Comparison with Previous Studies: Maternal–Fetal Attachment 

The present findings demonstrated that online ACT-based midwifery counseling significantly 

improved maternal–fetal attachment among women experiencing unintended pregnancy. These 

findings are consistent with previous randomized controlled trials showing that structured 

psychological interventions can strengthen prenatal attachment and improve maternal 

psychological adaptation during pregnancy. 

Hoseini et al. reported that cognitive-behavioral counseling significantly enhanced maternal–

fetal attachment among women with unintended pregnancy, whereas Hasanzadeh et al. 

demonstrated that structured attachment-skills training improved prenatal attachment in women 

experiencing unintended first pregnancies. Similarly, Jangjoo et al. found that counseling 

interventions significantly strengthened maternal–fetal attachment among women with 

unintended pregnancies. Although these studies employed different therapeutic approaches, all 

support the conclusion that structured psychological counseling positively influences the 

emotional relationship between a mother and her unborn child (49, 76, 77, 79, 103–106). 

The present study extends this evidence by demonstrating that Acceptance and Commitment 

Therapy can be effectively delivered through an entirely online midwifery counseling program. 

Unlike previous studies that primarily evaluated face-to-face counseling, the current intervention 

achieved sustained improvements using synchronous videoconference sessions, highlighting the 

potential of telehealth to expand access to evidence-based psychological care during pregnancy. 

Our findings are also consistent with observational studies showing that greater maternal 

psychological well-being, perceived social support, mindfulness, and marital satisfaction are 

associated with stronger maternal–fetal attachment, whereas unintended pregnancy, maternal 
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anxiety, depression, and psychological distress are associated with weaker prenatal attachment 

(3, 18, 21–29, 66, 72, 73, 75, 78, 91, 93, 96–100). 

Furthermore, the persistence of treatment effects at the two-month follow-up suggests that ACT 

may facilitate enduring psychological changes rather than transient emotional improvement. This 

interpretation is supported by ACT theory, which proposes that improvements in psychological 

flexibility enable individuals to develop healthier relationships with distressing internal 

experiences while maintaining behaviors that are consistent with their personal values (30, 32, 

45–48, 55–57, 81). 

Possible mechanisms underlying the intervention effects 

Several psychological mechanisms may help explain the beneficial effects of ACT on maternal–

fetal attachment observed in the present study. Acceptance and Commitment Therapy aims to 

enhance psychological flexibility, defined as the ability to remain in contact with difficult 

thoughts and emotions while engaging in behaviors consistent with personally chosen values. 

Rather than attempting to suppress or eliminate psychological distress, ACT emphasizes 

acceptance of internal experiences, cognitive defusion, present-moment awareness, self-as-

context, values clarification, and committed action (30, 32, 55–57, 81). 

Women experiencing unintended pregnancy may experience uncertainty, guilt, fear, anxiety, and 

emotional conflict, which may interfere with the development of maternal–fetal attachment. By 

promoting psychological flexibility, ACT may help women acknowledge these emotional 

experiences without allowing them to interfere with the gradual development of an emotional 

bond with the fetus. Through mindfulness exercises, experiential techniques, and values-based 

behavioral planning, participants may become more emotionally engaged with their pregnancy 

despite ongoing psychological distress. 
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Values clarification may have played an important role in the present intervention. During 

counseling, participants explored personally meaningful life domains, including motherhood, 

family relationships, and future aspirations. As behavioral choices became increasingly aligned 

with these values, emotional engagement with the pregnancy may also have increased, 

potentially strengthening maternal–fetal attachment. This interpretation is consistent with ACT 

theory, which emphasizes value-consistent behavior rather than symptom elimination alone (30, 

55, 56). 

The improvement observed at the two-month follow-up suggests that the benefits of the 

intervention may have persisted beyond the end of counseling. However, because psychological 

flexibility and other potential mediating mechanisms were not directly assessed in this study, 

these proposed mechanisms should be interpreted as hypotheses for future research. 

Clinical implications 

The findings of the present study have implications for maternity care. Women experiencing 

unintended pregnancy may have psychological and emotional needs that extend beyond routine 

obstetric care. Integrating structured psychological counseling into antenatal services may 

facilitate healthier emotional adaptation to pregnancy and support maternal–fetal attachment 

during the prenatal period. 

Acceptance and Commitment Therapy may be particularly suitable for this population because it 

focuses on enhancing psychological flexibility rather than requiring the elimination of emotional 

distress. This approach may help pregnant women respond more adaptively to uncertainty, 

anxiety, and emotional conflict while maintaining behaviors consistent with their personal 

values. 
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An important feature of the present intervention was its online delivery format. Synchronous 

video-based counseling may reduce geographical and logistical barriers to accessing 

psychological support during pregnancy and may provide a feasible option for women who 

experience difficulties accessing face-to-face services. 

From a healthcare systems perspective, integrating structured online ACT-based counseling into 

midwifery services may represent a practical approach to supporting maternal psychological 

well-being and prenatal attachment. Midwives are well positioned to identify women 

experiencing unintended pregnancy and facilitate timely, evidence-based psychological support 

as part of comprehensive, woman-centered antenatal care. 

Strengths and limitations 

This study has several strengths. The randomized controlled design, standardized intervention 

protocol, delivery of eight structured counseling sessions, and two-month follow-up strengthen 

the internal validity of the findings. In addition, the successful delivery of the intervention 

through synchronous online counseling supports the feasibility of providing structured 

psychological support remotely within maternity care. 

Several limitations should also be acknowledged. Participants were recruited from three private 

obstetric and midwifery clinics in a single geographical region, which may limit the 

generalizability of the findings. The follow-up period was limited to two months, precluding 

evaluation of longer-term effects throughout pregnancy and the postpartum period. Maternal–

fetal attachment was assessed using a self-report questionnaire and may therefore be subject to 

response bias. In addition, blinding of participants and the intervention provider could not be 

maintained after initiation of the psychological intervention because of its nature. Finally, the 
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repeated-measures analysis was based on participants with complete maternal–fetal attachment 

data at all three assessment time points, which may introduce attrition-related bias. 

Future multicenter randomized controlled trials with larger and more diverse populations, longer 

follow-up periods extending into the postpartum period, and assessment of additional maternal 

psychological outcomes are warranted to confirm and extend the present findings. 

 

Conclusions 

In conclusion, the findings of this randomized controlled trial demonstrate that online 

Acceptance and Commitment Therapy (ACT)-based midwifery counseling significantly 

improved maternal–fetal attachment among women experiencing unintended pregnancy. The 

intervention produced significant improvements immediately after completion of counseling, and 

these benefits were maintained throughout the two-month follow-up period, suggesting sustained 

positive effects on prenatal maternal attachment. 

These findings support the potential value of integrating structured online ACT-based counseling 

into routine antenatal care for women experiencing unintended pregnancy. By enhancing 

psychological flexibility and facilitating healthier emotional adaptation to pregnancy, this 

intervention may strengthen the maternal–fetal relationship while providing an accessible and 

feasible model of psychological support. Nevertheless, larger multicenter randomized controlled 

trials with longer follow-up periods are needed to confirm these findings and evaluate their 

generalizability across different populations and healthcare settings. 
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