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Abstract 

Background  During pregnancy and childbirth, alongside positive feelings, women undergo feelings such as fear 
of childbirth (FoC) and worry about its consequences, which could leave negative effects on the mother and her child 
during pregnancy, delivery, and postpartum. The study was carried out to determine the effectiveness of prenatal 
non-pharmacological interventions on reducing the FoC.

Methods  The protocol of the study was registered in PROSPERO (ID: CRD42023468547). PubMed, Web of Science, 
Cochrane, Scopus, SID (Scientific Information Database) and Google Scholar search engine databases were system‑
atically searched until July 27, 2023 with no limitation of time and limited to Persian and English studies in order 
to perform this overview. Certainty of evidence was assessed using GRADE, methodological quality using AMSTAR 2 
and reporting quality using PRISMA score. Meta-analysis was performed on the data extracted from the original trials 
to evaluate the effect of different interventions on reducing the FoC. Sub-group analysis and meta-regression models 
were used to examine high heterogeneity, and sensitivity analysis was used to eliminate the effect of high risk of bias 
studies on the study findings.

Results  Overall, 15 systematic reviews (SRs) were included in the overview, among which meta-analysis was per‑
formed in 9 studies. Considering methodological quality, these SRs were in low to critically low status and had 
relatively complete reports regarding reporting quality. Meta-analysis findings indicated that psychological interven‑
tions (SMD -2.02, 95% CI -2.69 to -1.36, 16 trials, 1057 participants, I2 = 95%) and prenatal educations (SMD -0.88, 95% 
CI -1.16 to -0.61, 4 trials, 432 participants, I2 = 72.8%) cause a significant reduction in FoC relative to prenatal usual 
cares with low certainty of evidence. Distraction techniques lead to a significant reduction in FoC relative to prena‑
tal usual care with high certainty of evidence (SMD -0.75, 95% CI -1.18 to -0.33, 4 trials, 329 participants, I2 = 69%), 
but enhanced cares do not result in a significant decrease FoC relative to prenatal usual care with very low certainty 
of evidence (SMD -1.14, 95% CI -2.85 to 0.58, 3 trials, 232 participants, I2 = 97%).

Conclusions  Distraction techniques are effective in reducing FoC. Regarding the effect of psychological interventions 
and prenatal educations on the reduction of FoC, the findings indicated that the interventions may result in the reduc‑
tion of FoC. Very uncertain evidence showed that enhanced cares are not effective in reducing the FoC.
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Background
Childbirth is an exciting incidence for mothers. 
Nonetheless, fear and worry about childbirth and its 
consequences can cause more anxiety in the mother 
besides the positive feelings that the mother feel [1]. Fear 
of childbirth (FoC) generally refers to the feeling of fear, 
anxiety or worry about pregnancy and childbirth [2] and 
encompasses some fearful thoughts and feelings about 
childbirth, ranging from normal fears to severe ones (fear 
that affects daily activities) [3]. Tocophobia is defined as 
severe FoC. Women with tocophobia delay pregnancy 
because of the FoC, particularly natural childbirth, and in 
most cases, they request a cesarean delivery [4, 5]. Mild 
FoC is seen in 80 percent of pregnant women, moderate 
FoC in 20 percent of pregnant women, and severe FoC in 
6-10 percent of pregnant women, affecting their daily life. 
Further, 13% of non-pregnant women delay pregnancy 
or are not willing to give birth because of FoC [6]. Many 
studies differentiate between primary and secondary 
FoC. Primary FoC is present prior to childbirth for the 
first time, yet secondary FoC starts after a negative birth 
experience [7].

The global prevalence of tocophobia is estimated to be 
14 percent that differs significantly from one region to 
another [4]. These differences could be because of general 
ignorance about FoC and its risk factors that results in 
the use of various measurement tools or even different 
cut points in the same tool [2]. Moreover, the prevalence 
of FoC could vary in various cultures and countries [8].

Many reasons have been reported for FoC, which are 
young age of the mother, low education level, nulliparity, 
previous negative experiences, fear of pain caused by 
childbirth, fear of unsuccessful childbirth, existing 
psychological problems like lack of self-confidence about 
the ability for childbirth, low social support, history of 
anxiety or depression, unpleasant sexual experiences and 
concern about the child’s health [8, 9]. However, different 
studies have stated the fear of natural childbirth pain as 
the main reason for FoC. Fears during pregnancy may 
predict pain and discomfort during childbirth [10].

FoC has negative effects on prenatal, delivery and post-
partum periods [11]. Most probably, FoC leads to compli-
cations like high blood pressure, pre-eclampsia, low birth 
weight, premature delivery [12], the ineffective uterine 
contractions, higher level of labor pain, prolonged labor, 
instrumental vaginal delivery, emergency cesarean deliv-
ery [13], postpartum anxiety and depression, post-trau-
matic stress disorder (PTSD), ineffective mother-child 
relationships, and emotional or behavioral problems in 
childhood [14].

The purpose of FoC management is to help the woman 
to accept the uncertainties associated with childbirth to 
control the pregnancy, reduce the anxiety associated with 

childbirth and increase the rate of vaginal birth (VB) [15]. 
Several trials have been carried out on the effect of vari-
ous interventions on reducing FoC during pregnancy and 
postpartum. These interventions include theory-based 
childbirth educations [16], childbirth preparation classes 
[17], theory-based counseling [18], cognitive-behavio-
ral therapy (CBT) [19], haptotherapy [20], biofeedback 
[21], enhanced antenatal care [22], muscle relaxation 
[23], yoga [24] etc. Different systematic review (SRs)/
meta-analysis studies have been carried out to exam-
ine the effect of various interventions on reducing FoC. 
Abdolalipour et  al. examined the effect of mindfulness-
based interventions on FoC in a SR and meta-analysis. In 
this study, 5 trials were included in the meta-analysis and 
the evidence quality was moderate. The study concluded 
that these interventions probably reduce FoC [25]. In a 
SR and meta-analysis, Akgün et  al. examined the effect 
of psychoeducation on reducing FoC. In this study, six 
heterogeneous trials were included in the meta-analysis. 
The findings proved psychoeducation to be effective in 
reducing FoC [6]. Alizadeh-Dibazari et al. examined the 
effect of prenatal education on reducing FoC in a SR and 
meta-analysis. In this study, 11 trials were included in the 
meta-analysis, the certainty of the evidence was low, and 
the findings indicated that prenatal education may reduce 
FoC [26]. Fathi Najafi et al. to examine the effect of CBT 
on reducing tocophobia, conducted a SR and meta-anal-
ysis including nine trials that were at a high level of het-
erogeneity. The results indicated that both internet-based 
CBT and traditional CBT are effective in reducing toco-
phobia [10]. In a SR and meta-analysis, Moghaddam Hos-
seini et al. examined the effect of various interventions on 
reducing FoC. Eight heterogeneous trials were included 
in the meta-analysis to examine the effect of educational 
interventions. The result showed that educational inter-
ventions were associated with a threefold reduction of 
FoC. In the subgroup analysis according to the type of 
educational interventions, the results showed that the 
effect of class education was significant for reducing FoC, 
yet the effect of psycho-education was insignificant. In 
this study, two homogenous trials were included in the 
meta-analysis to examine the effect of hypnosis interven-
tions. The results showed that hypnosis interventions are 
associated with a 1.5-fold decrease FoC chance [12].

Considering the several SRs/meta-analyses con-
ducted in regarding the effect of different non-pharma-
cological interventions on reducing FoC and the lack of 
an overview study in this field, we decided to compre-
hensively summarize relevant evidence from SRs pub-
lished from trials to provide optimal evidence on the 
effect of different non-pharmacological interventions 
on reducing FoC and act in the clinic according to this 
evidence.
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Aims
The study was carried out to determine the effect of 
prenatal non-pharmacological interventions on reducing 
the FoC.

Methods
The protocol for this overview has been published on 
PROSPERO (ID: CRD42023468547)

Inclusion and exclusion criteria
Types of reviews
SR/meta-analysis studies carried out on RCTs or quasi-
experimental studies examining the effect of prenatal 
non-pharmacological interventions on reducing FoC 
published in English or Farsi entered study. Other 
reviews and SRs on non-trial studies were excluded.

The original trials included in the SRs were extracted 
and analysed in terms of inclusion and exclusion 
criteria in the study to better report the effect of various 
interventions on reducing the FoC. Trials not meeting 
the inclusion criteria or meeting the exclusion criteria 
were not included in the meta-analysis.

Types of participants
The participants were the women in the first, second or 
third trimester of pregnancy with a high FoC according 
to the scale used in the study with no history of mental 
disorders.

Types of interventions and controls
SR/meta-analysis studies examining the effect of prenatal 
non-pharmacological interventions on reducing FoC 
and had a control group with routine prenatal care were 
included in the study.

The trials with more than one intervention in 
intervention group and/ or another intervention other 
than routine care in the control group were excluded.

Types of outcomes
The expected outcome of the study is the FoC, 
measured by standard tools such as The Wijma delivery 
expectancy/experience questionnaire (W-DEQ version 
A), FoC scale, and delivery fear questionnaire, before and 
after the intervention in the prenatal stage. The trials that 
examined the FoC score in the postpartum stage were 
excluded from the study.

Search strategy
PubMed, Web of science, Scopus, Cochrane, SID (Scien-
tific Information Database) and Google Scholar search 
engines were systematically searched until July 27, 2023, 

with no time limits but limited to the studies published 
in English and Persian languages using the following 
keywords:

(“FoC” OR “fear of delivery” OR “childbirth related 
fear” OR “prenatal FoC” OR tokophobia OR tokophobia 
OR “expectation of childbirth” OR “experience of child-
birth”) combined with (intervention OR *therapy OR 
counselling OR Psych* OR approach*) combined with 
((“systematic review” OR “Systematic Review” OR “meta-
analysis” OR “Meta Analysis” OR “Meta-analysis”).

The search strategies of various databases are seen in 
Appendix 1. In addition to the systematic search, a man-
ual search was carried out in the references of the papers.

Study selection and data extraction
Two authors (Z A-D, MMa) independently reviewed the 
SRs in terms of inclusion and exclusion criteria. Thus, 
first the titles and then the abstract of the studies were 
examined, and if relevant, the full text of the studies was 
reviewed as well. Data extraction was carried out by 
two authors (Z, A-D, MMa) independently using a form 
designed for this beforehand. In cases with no agreement 
between the two authors (Z, A-D, MMa), it was resolved 
through consultation with the third author (MMi). Data 
extraction form included the first author`s name and the 
study publication date, the number of included trials to 
overview / the number of total trials of SR, the character-
istics of the participants, the quality evaluation method 
of the included trials, the type of intervention group and 
control group, the evaluated outcomes, the conclusion, 
and whether or not the meta-analysis was performed.

Quality assessment
The Assessment of Multiple Systematic Reviews 2 
(AMSTAR 2) checklist was used as a reliable and valid 
tool to assess the methodological quality of SRs and 
meta-analysis. It has 16 items, and the overall confi-
dence for each item is scored as high, moderate, low, or 
critical. When a study has one or no non-critical weak-
nesses, it is considered as a high-quality study. Studies 
with more than one non-critical weaknesses are con-
sidered moderate-quality. Studies with one critical flaw 
with or without non-critical weaknesses are considered 
low-quality, and the ones with more than one critical 
flaw with or without non-critical weaknesses are seen as 
critically low-quality [27].

Two authors (Z, A-D, MMa) independently used Pre-
ferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) to assess SRs reporting quality. The 
checklist has 27 items. “Yes” or “No” were two possible 
responses for each item given based on each response [28].
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Examining the certainty of evidence for interventions 
overall and separately was carried out by two authors (Z 
A-D, MMa) independently and any disagreements were 
resolved with a third author (MMi). The certainty of evi-
dence was assessed using the grading system of recom-
mendations, assessment development, and evaluation 
(GRADE) in five dimensions Risk of bias, Inconsistency, 
Indirectness, Imprecision and Publication bias [29]. If 
needed, original papers were reviewed too. In inconsist-
ency assessment, all the trials included in the study were 
described and compared in terms of the characteristics 
of the studied population as well as the characteristics of 
the interventions provided to the study groups to exam-
ine the existence of clinical heterogeneity. I2 statistic and 
chi2 tests were used to examine the existence of statisti-
cal heterogeneity. In cases where I2 ≥50% or the chi2 test 
had a p-value less than 0.05, the certainty of the evidence 
was reduced because of inconsistency [30]. In indirect-
ness evaluation, the study population, the type of inter-
vention group and control group, and the outcomes of 
the studies were examined for answering the question of 
the current review [31]. In the evaluation of imprecision, 
the included trials were examined in terms of the enough 
participants to calculate the effect estimate (sample size 
> 400) and the size of the confidence interval around the 
effect estimate [32]. The quality of evidence was reduced 
by one degree if there is severe concern in any of the 
aspects, and two degrees in case of very severe concerns 
to calculate the quality of evidence for each of the exam-
ined outcomes.

Data synthesis
In order to better report the effect of different interven-
tions on reducing the FoC, the data from the original tri-
als entered in to SRs, were extracted and reanalysed in 
RevMan 5.3 using random-effect and in terms of stand-
ard mean difference (SMD) and 95% confidence interval 
(95% CI). Firstly, the overall effect of prenatal non-phar-
macological interventions was analyzed on the outcome 
of FoC. Then the effect of each type of intervention (Psy-
chological interventions, Prenatal educations, Distrac-
tion techniques and Enhanced cares) was analyzed on 
the outcome of FoC. Psychological interventions were 
mindfulness-based interventions, cognitive-behavioral 
therapy, psychoeducation and counseling; prenatal edu-
cations included training during pregnancy to prepare 
for childbirth; distraction techniques were relaxation, 
guided imagery, haptotherapy, biofeedback and yoga; 
and enhanced cares encompassed continuity cares, 
combination of one-to-one and group antenatal cares 
and companion-integrated childbirth preparation. Sub-
group analysis was performed according to the type of 
study (RCTs and quasi-experimental). Subgroup analysis 

was not performed in the enhanced care interventions 
because all included studies were quasi-experimental. In 
psychological interventions, subgroup analysis was also 
performed according to the type of interventions (Mind-
fulness-based interventions, cognitive-behavioral ther-
apy, psychoeducation, and counseling). The significance 
level was considered as p<0.05. To check the impact of 
high risk of bias studies on the general conclusion, sen-
sitivity analysis was performed by removing high risk of 
bias studies. In studies with high heterogeneity, in addi-
tion to subgroup analysis, meta-regression models were 
also performed to evaluate the role of key variables such 
as the mean age of the mother, the sample size in the 
trials, the number of sessions and the duration of inter-
ventions in potential heterogeneity [33]. The impact of 
publication bias was assessed using Egger’s test with a 
significance level of less than 0.05. [34] Comprehensive 
Meta Analysis V3 software was used to perform meta-
regression models and Egger’s test. Narrative synthesis 
was also performed for the results reported in SRs and 
their characteristics were presented in tables.

Results
Results of the literature search and study selection
Overall, 1622 studies were extracted from various data-
bases and entered into EndNote 20. Of these, 239 stud-
ies were excluded because of duplication. A screen was 
carried out on 1383 studies, of which 1108 were excluded 
during the title screen and 254 during the abstract screen, 
then the full texts of the remaining 21 studies were exam-
ined, and three SRs [35–37] were excluded because of the 
study being carried out on studies other than trials. One 
SR [38] was excluded because of the qualitative analysis 
of the studies and two SRs [39, 40] because of conducting 
a study on quantitative, qualitative and mixed method 
studies, and 15 SRs were included in the study (Fig. 1).

Characteristics of included SRs
The SRs in the study between 2018 and 2023 in the 
countries of Iran [8–10, 12, 25, 26, 41], Spain [42], 
Turkey [6], Australia [43], Singapore [33], United King-
dom [44, 45], Canada [46] and Nigeria [47] have been 
carried out. Among these SRs, the study of Azizi et al. 
[8] has been conducted on the trials carried out in Iran 
and the study of Tola et  al. [47] has been conducted 
on trials conducted in low- and middle-income coun-
tries. The number of trials included in these SRs var-
ied from seven [6, 44, 46] to 63 [9] and the number of 
participants from 728 [25] to 11,185 [9]. The number 
of authors in three SRs [6, 12, 26] is three, in four SRs 
[8, 25, 33, 42] four, in four SRs [41, 44–46] five, and 
in the other four SRs is six [9], seven [47], eight [10], 
and nine [43]. The interventions used in these SRs 
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were psychological interventions [6, 8–10, 25, 33, 
41, 42, 44–47], prenatal educations [8, 9, 12, 26, 42, 
44,  45,  46], distraction techniques [8, 9, 12, 42, 45, 
46] and enhanced cares [42, 43, 45, 46]. Besides FoC, 
other outcomes considered in SRs were self-efficacy 
[25, 47], birth type [6, 44], anxiety and depression 
among the pregnant women [33, 43, 44, 46, 47], birth 
preferences [44, 47], pain intensity during labor [26], 
epidural anesthesia during labor [44], childbirth expe-
rience, maternal attachment, and postpartum depres-
sion and anxiety [26]. All 15 studies included were 
SRs, and meta-analysis was carried out on 9 studies 
[6, 10, 12, 25, 26, 33, 41, 44, 45] (Table 1).

Ninety trials were extracted from the 15 SRs included 
in the overview, of which 42 trials were excluded the 
meta-analysis because of lacking inclusion criteria or 
having the exclusion criteria, and meta-analysis was car-
ried on using 48 trials. Table 1 shows the number of trials 

included in the meta-analysis from each SR per the total 
number of trials in each SR.

Quality assessment of the SRs
AMSTAR 2 was used to assess the methodological qual-
ity of SRs. Of the 15 SRs in the study, seven SRS have a 
critical flaw with or without non-critical weaknesses, and 
were considered low quality [12, 26, 33, 42, 43, 44, 45], 
and 8 SRs have more than one critical flaw with or 
without non-critical weaknesses and were considered 
critically low-quality [6, 8–10, 25, 41, 46, 47]. Of the 16 
items examined in the AMSTAR 2 tool, all studies were 
Yes or Partial Yes in terms of using a comprehensive 
resource search strategy, except for two studies [41, 47]. 
In all studies, the selection of the included studies had 
been carried out by two people independently. Exclud-
ing two studies [10, 41], the rest were Yes or Partial Yes 
in terms of using a satisfactory technique to examine 
the risk of bias. These studies had used various tools to 

Fig. 1  Flow diagram of the systematic literature search
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evaluate the risk of bias like the Cochrane handbook tool 
[6, 12, 25, 26, 33, 42, 44, 45], the modified Jadad Scale [8], 
CONSORT checklist [9], the mixed methods appraisal 
tool [43], effective public health practice project qual-
ity assessment tool [46] and the Joanna Briggs Institute 
critical appraisal tool [47]. Except for two studies [12, 
45], the rest had reported potential sources of conflict of 
interest and funding, and except four studies [12, 25, 26, 
44], none had listed the excluded studies and the reason 

for their exclusion. Table 2 displays other characteristics 
of AMSTAR 2 scoring for SRs.

Evaluation of SRs reporting quality using PRISMA 
revealed that almost all SRs with meta-analysis except 
two studies [10, 41], and almost all SRs without meta-
analysis except two studies [9, 46] were over 70 percent 
consistent with PRISMA checklist, showing a relatively 
complete report. The details of this evaluation are given 
in Table 3.

Table 2  Quality assessment of included reviews using the Assessment of Multiple Systematic Reviews 2 (AMSTAR 2)

Highlighted columns are AMSTAR 2 critical domains

Y: Yes, PY: Partial Yes, N: No, NMA: No meta-analysis was conducted

Low: One critical flaw with or without non-critical weaknesses: the review has a critical flaw and may not provide an accurate and comprehensive summary of the 
available studies that address the question of interest

Critically low: More than one critical flaw with or without non-critical weaknesses: the review has more than one critical flaw and should not be relied on to provide an 
accurate and comprehensive summary of the available studies

 1. Did the research questions and inclusion criteria for the review include the components of PICO?

 2. Did the report of the review contain an explicit statement that the review methods were established prior to the conduct of the review and did the report justify 
any significant deviations from the protocol?

 3. Did the review authors explain their selection of the study designs for inclusion in the review?

 4. Did the review authors use a comprehensive literature search strategy?

 5. Did the review authors perform study selection in duplicate?

 6. Did the review authors perform data extraction in duplicate?

7. Did the review authors provide a list of excluded studies and justify the exclusions?

8. Did the review authors describe the included studies in adequate detail?

9. Did the review authors use a satisfactory technique for assessing the risk of bias (RoB) in individual studies that were included in the review?

10. Did the review authors report on the sources of funding for the studies included in the review?

11. If meta-analysis was performed did the review authors use appropriate methods for statistical combination of results?

12. If meta-analysis was performed, did the review authors assess the potential impact of RoB in individual studies on the results of the meta-analysis or other 
evidence synthesis?

13. Did the review authors account for RoB in individual studies when interpreting/discussing the results of the review?

14. Did the review authors provide a satisfactory explanation for, and discussion of, any heterogeneity observed in the results of the review?

15. If they performed quantitative synthesis did the review authors carry out an adequate investigation of publication bias (small study bias) and discuss its likely 
impact on the results of the review?

16. Did the review authors report any potential sources of conflict of interest, including any funding they received for conducting the review?

Authors/ Year AMSTAR 2 Items Review’s quality

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Abdolalipour et al. (2023)  [25] Y Y Y PY Y Y Y PY Y N N N Y N N Y Critically low

Adeli Gargari et al. (2021) [21] N N Y PY N N N N Y N N N N N N Y Critically low

Aguilera-Martín et al. (2021) [42] Y Y Y Y Y Y N PY Y N NMA NMA Y Y NMA Y Low

Akgün et al. (2020) [6] Y N Y PY Y Y N PY Y N Y Y Y Y Y Y Critically low

Alizadeh-Dibazari et al. (2023) [26] Y Y Y PY Y Y Y PY Y N N N Y N Y Y Low

Azizi et al. (2021) [8] Y N Y PY Y Y N PY PY N NMA NMA Y N NMA Y Critically low

Bakhteh et al. (2022) [9] N N N PY Y Y N N PY N NMA NMA N N NMA Y Critically low

Cibralic et al. (2023) [23] Y Y N PY Y Y N Y PY N NMA NMA Y N NMA Y Low

Fathi Najafi et al. (2021) [10] Y N Y PY Y N N N PY N Y Y Y Y Y Y Critically low

MoghaddamHosseini et al. (2018) [12] Y N Y Y Y N Y N Y N Y N Y Y Y N Low

Neo et al. (2022) [33] Y Y Y PY Y Y N Y Y Y Y N Y Y Y Y Low

O’Connell et al. (2021) [44] Y Y Y Y Y Y Y Y Y Y Y Y Y Y N Y Low

Stoll et al. (2018) [46] N N N PY Y N N PY PY N NMA NMA N N NMA Y Critically low

Tola et al. (2022) [47] Y N Y PY N Y N Y PY N NMA NMA Y Y NMA N Critically low

Webb et al. (2021) [45] Y Y N PY Y Y N N Y N Y N Y Y Y Y Low
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Table 4  Quality assessment of included studies according to GRADEa approach

a GRADE Grading of Recommendations Assessment, Development and Evaluation; bCI confidence interval, cSMD standardized mean difference

GRADE Working Group grades of evidence

High certainty: We are very confident that the true effect lies close to that of the effect estimate

Moderate certainty: We are moderately confident in the effect estimate; the true effect is likely to be close to the estimate of the effect, but there is a possibility that it 
is substantially different

Low certainty: Our confidence in the effect estimate is limited; the true effect may be substantially different from the estimate of the effect

Very low certainty: We have very little confidence in the effect estimate; the true effect is likely to be substantially different from the estimate of the effect

Risk of bias Inconsistency Indirectness Imprecision Publication bias Pooled effect size
(95% CIb)

Final judgment
(Certainty)

Non-pharmacological prenatal interventions
Serious Very Serious No serious No serious Serious SMD -1.32 (-1.60 to -1.03) ⊕⊖⊖⊖

Very Low

Psychological interventions
Serious Serious No serious No serious Serious SMDc -1.56 (-2.01 to -1.11) ⊕⊖⊖⊖

Very Low

Prenatal educations
Serious Serious No serious No serious Serious SMD -1.18 (-1.83 to 0.52) ⊕⊖⊖⊖

Very Low

Distraction techniques
Serious No serious No serious No serious No serious SMD -0.75 (-0.98 to 0.51) ⊕⊕⊕⊖

Moderate

Enhanced cares
No Serious Serious No serious Very Serious No serious SMD -1.14 (-2.85 to 0.58) ⊕⊖⊖⊖

Very Low

Checking the certainty of evidence was conducted 
for interventions overall and separately considering 
the assessment of the writers of the entered SRs. If not 
reported, the certainty of evidence was assessed by the 
authors of the present study. For non-pharmacological 
prenatal interventions, the confidence level of the evi-
dence was considered very low. Regarding the risk of bias 
and publication bias, it was in a serious level, in terms of 
imprecision and indirectness in a no serious level, and in 
terms of inconsistency, it was in a very serious level.

The certainty of evidence for each intervention was 
evaluated as follows: in terms of risk of bias, except 
enhanced cares, which was in no serious level, the rest of 
the interventions were in serious level. In terms of incon-
sistency, the distraction techniques were in the no serious 
level and the rest of the interventions were in the serious 
level. Considering indirectness, all interventions were 
no serious. Given imprecision, enhanced cares were in a 
very serious level. Ultimately, in assessing of publication 
bias, psychological interventions and prenatal educations 
were in serious level. Overall, the certainty of evidence 
for distraction techniques was considered moderate and 
the rest of the interventions very low (Table4).

The results of our meta‑analysis
Of the 15 SRs included in the study, the data of 48 tri-
als were extracted and meta-analysis was done based 

on the interventions as a whole and separately. Later 
on, sub-group analysis was carried out according to the 
type of study. Forty-two trials were excluded from the 
meta-analysis because of lack of inclusion criteria.

Non‑pharmacological prenatal interventions
The results of 48 studies (25 RCTs and 23 quasi-exper-
imental studies) revealed that non-pharmacological 
prenatal interventions compared to prenatal usual care 
resulted in a significant reduction in FoC (SMD -1.32, 
95% CI -1.60 to -1.03, 48 trials, 4871 participants, I2 = 
95%).

Given the high heterogeneity, meta-regression mod-
els were carried out to assess the role of key variables 
such as the mean age of the mother, the sample size in 
the trial, the number of sessions and the duration of 
interventions on FoC. However, there were no signifi-
cant relationships between the sample size in the trial, 
the number of sessions and the duration of interven-
tions as the confounding factors on the FoC (p-values 
were respectively 0.20, 0.10, and 0.22). Nonetheless, 
there was a significant correlation between mother’s age 
and FoC, as the mother’s age increases, the mean score 
of FoC increases too (β=0.129, P=0.023) (Table 5). Egg-
er’s test findings revealed publication bias (p<0.001).
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Psychological interventions
The findings of 28 studies (17 RCTs and 9 quasi-exper-
imental studies) indicated that psychological inter-
ventions compared to prenatal usual cares lead to a 
significant reduction in FoC (SMD -1.63, 95% CI -2.09 to 
-1.17, 28 trials, 2025 participants, I2 = 95%) (Fig. 2).

Sub-group analysis findings according to the type of 
study for RCTs (SMD -0.99, 95% CI -1.42 to -0.55, 17 tri-
als, 1374 participants, I2 = 93%) and quasi-experimental 
studies (SMD -2.75, 95% CI -3.72 to -1.78, 9 trials, 651 
participants, I2 = 95%) showed a significant decrease in 
FoC in the recipients of psychological interventions com-
pared to the recipients of prenatal usual care (Fig. 2).

The outcome of sub-group analysis according to the 
type of psychological interventions revealed that in the 
recipients of mindfulness-based interventions (SMD 
-0.64, 95% CI -0.99 to -0.30, 3 trials, 187 participants, I2 
= 21%), cognitive-behavioral therapy (SMD -1.82, 95% CI 
-2.68 to -0.95, 10 trials, 539 participants, I2 = 94%), psy-
choeducation (SMD -1.17, 95% CI -1.93 to -0.42, 6 trials, 
584 participants, I2 = 94%) and counseling (SMD -2.15, 
95% CI -3.25 to -1.05, 9 trials, 715 participants, I2 = 97%) 
compared to recipients of prenatal usual care, there is a 
significant reduction in FoC (Fig. 3).

Sensitivity analysis was carried out by removing high 
risk of bias studies to examine the effect of high risk of 
bias studies on the general conclusion. The findings 
revealed that psychological interventions compared to 
prenatal usual cares cause a significant reduction in FoC 
(SMD -2.02, 95% CI -2.69 to -1.36, 16 trials, 1057 partici-
pants, I2 = 95%).

Given the high heterogeneity, besides subgroup analy-
sis, meta-regression models were conducted to assess the 
role of key variables such as the mean age of the mother, 
the sample size in the trial, the number of sessions and 
the duration of psychological interventions on FoC; how-
ever, no significant relationships were reached (the p-val-
ues were respectively 0.21, 0.20, 0.50 and 0.73) (Table 5). 
Egger’s test results indicate publication bias (p<0.001).

Prenatal education
The results of 14 studies (7 RCTs and 7 quasi-experimen-
tal studies) revealed that prenatal educations compared 
to prenatal usual cares lead to a significant reduction in 
FoC (SMD -1.18, 95% CI -1.83 to -0.52, 14 trials, 1500 
participants, I2 = 97%) (Fig. 4).

The results of subgroup analysis according to the type 
of study for RCTs (SMD -0.82, 95% CI -1.51 to -0.13, 7 
trials, 665 participants, I2 = 94%) and quasi-experimental 
studies (SMD -1.69, 95% CI -2.87 to -0.50, 7 trials, 835 
participants, I2 = 98%) showed a significant reduction in 
FoC in prenatal education recipients compared to prena-
tal usual care recipients (Fig. 4).

Sensitivity analysis was carried out to remove high risk 
of bias studies and the results revealed that prenatal edu-
cations relative to prenatal usual cares cause a significant 
reduction in FoC (SMD -0.88, 95% CI -1.16 to -0.61, 4 tri-
als, 432 participants, I2 = 72.8%).

In the meta-regression models, there were no sig-
nificant relationships between key variables such as the 
mean age of the mother, the sample size in the trial, the 
number of sessions and the length of prenatal educations 

Table 5  Meta-regression analysis of variables predicting fear of childbirth

Variables Number of 
studies

Regression 
coefficient (SE)

95% CI  p value  Q (model)

Mean Age
  Psychological interventions 28 0.128 (0.102) -0.072 to 0.329 0.210 1.57

  Prenatal educations 14 0.078 (0.137) -0.192 to 0.348 0.571 0.32

  Non-pharmacological prenatal interventions 51 0.129 (0.057) 0.017 to 0.241 0.023 5.16

Total sample size
  Psychological interventions 28 0.016 (0.012) -0.008 to 0.041 0.202 1.63

  Prenatal educations 14 0.0002 (0.021) -0.041 to 0.041 0.991 0.00

  Non-pharmacological prenatal interventions 52 0.010 (0.008) -0.006 to 0.027 0.206 1.59

Number of sessions
  Psychological interventions 28 -0.070 (0.105) -0.276 to 0.135 0.501 0.45

  Prenatal educations 14 0.094 (0.097) -0.09 to 0.028 0.335 0.93

  Non-pharmacological prenatal interventions 51 0.069 (0.043) -0.014 to 0.153 0.106 2.61

Duration of psychological interventions
  Psychological interventions 28 -0.0004 (0.001) -0.002 to 0.001 0.730 0.12

  Prenatal educations 14 0.0005 (0.0007) -0.0009 to 0.002 0.487 0.48

  Non-pharmacological prenatal interventions 51 0.0006 (0.0005) -0.0004 to 0.001 0.229 1.45
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with the level of FoC (p-values were respectively, 0.57, 
0.99, 0.33, and 0.48) (Table 5). The findings of Egger’s test 
revealed publication bias (p=0.002).

Distraction techniques
The results of 7 studies (3 RCTs and 4 quasi-experimental 
studies) revealed that distraction techniques compared 
to prenatal usual cares result in a significant reduction in 
FoC (SMD -0.75, 95% CI -0.98 to -0.51, 7 trials, 636 par-
ticipants, I2 = 50%) (Fig. 5).

Sub-group analysis results according to study type for 
RCTs (SMD -0.67, 95% CI -0.94 to -0.40, 3 trials, 246 par-
ticipants, I2 = 60%) and quasi-experimental studies (SMD 
-0.79, 95% CI -1.16 to -0.43, 4 trials, 390 participants, I2 
= 66%) indicated a significant decrease in FoC among 
the recipients of distraction techniques compared to the 
recipients of prenatal usual care (Fig. 5).

Sensitivity analysis was conducted to do away with 
high risk of bias studies where the findings showed that 
distraction techniques compared to prenatal usual cares 
cause a significant reduction in FoC (SMD -0.75, 95% CI 
-1.18 to -0.33, 4 trials, 329 participants, I2 = 69%). Egger’s 

test results indicate the absence of publication bias as 
well (p=0.07).

Enhanced cares
The results of 3 quasi-experimental studies showed that 
enhanced cares do not significantly reduce FoC com-
pared to prenatal usual cares (SMD -1.14, 95% CI -2.85 to 
0.58, 3 trials, 232 participants, I2 = 97%) (Fig. 6).

Discussion
The study is the first overview to that comprehensively 
examined the effect of different non-pharmacological 
interventions on reducing FoC. To do so, 15 SRs with or 
without meta-analysis entered in the study, all of which 
were in low quality or critically low quality in terms 
of methodological quality, yet had relatively complete 
reports in terms of reporting quality.

The certainty of evidence regarding non-pharmaco-
logical prenatal interventions was evaluated as very low, 
which was in a very serious level in terms of inconsist-
ency and in a serious level regarding the risk of bias and 
publication bias. The results of the meta-analysis showed 

Fig. 2  Psychological interventions versus routine prenatal cares, Sub-group analysis based on study design, Outcome: Fear of childbirth
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that non-pharmacological prenatal interventions com-
pared to prenatal usual care may decrease FoC in moth-
ers, but the evidence is very uncertain.

Regarding psychological interventions, the certainty of 
evidence was examined as very low, which was in a seri-
ous level from publication bias, inconsistency and risk 
of bias perspectives. The results of the meta-analysis 
showed that psychological interventions compared to 
prenatal usual care may decrease FoC in mothers, but 
the evidence is very uncertain. Following the removal 
of high risk of bias studies in the sensitivity analysis, the 
level of certainty of evidence increased to a low level, 
with the results indicating that psychological interven-
tions compared to prenatal usual care may decrease 

FoC in mothers. Further, the results of sub-group analy-
sis revealed that all types of psychological interventions 
(Mindfulness-based interventions, cognitive-behav-
ioral therapy, psychoeducation, and counseling) could 
decrease FoC compared to prenatal usual care, but the 
evidence is very uncertain.

Assessing the certainty of evidence regarding pre-
natal educations showed a very low level, where pub-
lication bias, inconsistency and risk of bias were in a 
serious situation too. Meta-analysis findings revealed 
that prenatal educations relative to usual prenatal cares 
may decrease FoC, but the evidence is very uncertain. 
The level of certainty of evidence increased to a low 
level following the removal of high risk of bias studies 

Fig. 3  Psychological interventions versus routine prenatal cares, Sub-group analysis based on the kind of psychological interventions, Outcome: 
Fear of childbirth
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Fig. 4  Prenatal educations versus routine prenatal cares, Sub-group analysis based on study design, Outcome: Fear of childbirth

Fig. 5  Distraction techniques versus routine prenatal cares, Sub-group analysis based on study design, Outcome: Fear of childbirth

Fig. 6  Enhanced cares versus routine prenatal cares, Outcome: Fear of childbirth
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in the sensitivity analysis, and the results showed that 
prenatal education compared to prenatal usual care 
may decrease FoC in mothers.

In distraction techniques, examining certainty of evi-
dence revealed a moderate level, which was in a seri-
ous level in terms of risk of bias. Meta-analysis results 
revealed that distraction techniques, compared to pre-
natal usual cares, probably decrease FoC. The level of 
certainty of evidence increased to a high level follow-
ing the removal of high risk of bias studies in sensitivity 
analysis, and the results showed that distraction tech-
niques decrease FoC in mothers compared to prenatal 
usual care.

The certainty of evidence in enhanced cares was 
evaluated as very low, which was very serious in terms 
of imprecision and serious in terms of inconsistency. 
The results of the meta-analysis showed that enhanced 
cares relative to prenatal usual cares may have no effect 
on reducing FoC, yet the evidence is very uncertain.

In a SR with meta-analysis, O’Connell et al. examined 
the effectiveness of non-pharmacological interventions 
compared to standard maternal care on reducing FoC 
in women with severe FoC. Seven trials with 1357 par-
ticipants were included in the study. The interventions 
used in the studies were psychoeducation, cognitive 
behavioral therapy, group discussion, peer education, 
and art therapy. In this study, the certainty of evidence 
was reduced because of concerns about the risk of bias, 
imprecision and inconsistency. The results showed that 
using non-pharmacological interventions may decrease 
the level of FoC, but this decrease might not be clini-
cally significant [44].

In a SR along with Meta-analysis, Moghaddam Hos-
seini et al. examined effective interventions in reducing 
FoC. Ten trails with 3984 participants were included 
in the study, in 8 studies the effect of training and in 2 
studies the effect of hypnosis-based intervention on 
reducing FoC were examined. The results showed that 
both interventions lead to the reduction of FoC, but the 
effect of training on reducing FoC was twice that of the 
effect of hypnosis-based intervention [12].

A SR with meta-analysis was conducted by Webb 
et al. to identify effective interventions in reducing FoC 
including 28 studies. The interventions identified in the 
study are divided into six groups, including cognitive 
behavioral therapy, other talking therapies, antenatal 
education, enhanced midwifery care, alternative inter-
ventions and interventions during labor. The meta-
analysis showed that most interventions regardless of 
the type of intervention reduce FoC, yet the poor meth-
odological quality of the included studies leads to lim-
ited conclusions and quality RCTs are needed for future 
conclusions [45].

Akgün et al. studied the effect of psychoeducation on the 
reduction of FoC in a SR and meta-analysis. This SR had 4 
RCTs, 3 non-randomized controlled studies and 931 par-
ticipants, where psychoeducation was provided as a group 
or individually via internet-based, computer-aided, face-to-
face or telephone. The results brought about enough evi-
dence that psychoeducation is effective in reducing FoC [6].

Neo et al. examined the effects of internet-delivered psy-
chological interventions on reducing symptoms of depres-
sion, anxiety and FoC in a SR and meta-analysis. In this 
SR, 16 RCTs including 3894 pregnant women from 23 
countries were studied. Meta-analysis results revealed that 
internet-delivered psychological interventions bring about 
a significant reduction in depression and anxiety symptoms 
compared to usual care during pregnancy. However, there 
was insufficient evidence about its effect on reducing FoC 
and stress symptoms. Subgroup analyses indicated that the 
types of cognitive behavioral therapy or mindfulness therapy 
have beneficial effects in reducing depression symptoms 
among psychological interventions, yet the certainty of evi-
dence for the outcomes of the study was low to very low [33].

Strengths and limitations
Among the strengths of the study were registering the 
protocol of study in Prospero prior to the start of the 
study; examining certainty of evidence using the GRADE 
system, methodological quality using the AMSTAR 2 tool 
and reporting quality using the PRISMA Score; re-meta-
analysis on the raw data extracted from original trials, 
performing sub-group analysis to examine the effect of 
study design on the study result, and conducting sensi-
tivity analysis in order to eliminate the effects of studies 
with high risk of bias on the study outcomes.

Among the limitations were language limitations in 
entering SRs in Farsi and English, low to critically low 
methodological quality in SRs entered into the study, and 
very low to low level of evidence quality in some interven-
tions to reduce FoC, all of which result in limitations in the 
study conclusion.

Conclusion
The overview findings regarding SRs indicated that 
distraction techniques are effective in reducing FoC. 
Regarding the effect of psychological interventions 
and prenatal educations on FoC reduction, the findings 
indicted that these interventions may bring about a 
reduction of FoC; however, RCTs with high sample size 
and methodological quality are required for definitive 
conclusions. Concerning the effect of enhanced cares 
in reducing FoC, very uncertain evidence showed that 
these cares are ineffective in reducing FoC, and RCTs 
with high sample size and methodological quality are 
required to reach definite conclusions in this regard.
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