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Abstract

The purpose of this study is to investigate the effectiveness of prenatal training on modulating anxiety sensitivity and anxiety 
control perception in stress-prone pregnant women. A quasi-experimental study was conducted on 125 volunteers by convenience 
sampling method and 40 persons were randomly selected and divided into two groups (experimental/control). Each individual has 
answered the pregnancy anxiety, anxiety control perception and anxiety sensitivity questionnaires before and after training. During 
the training, experimental techniques and healthy lifestyle were taught during 8 sessions of 120 minutes. Experimental results, with 
Cronbach’s alpha higher than 0.92, indicate that stress management training combined with healthy lifestyle techniques increased 
anxiety control perception (p < 0.05), while decreasing perceived stress and pregnancy anxiety in stress-prone pregnant women (p 
< 0.05). Moreover, the results show that psychological training during pregnancy, such as relaxation and healthy lifestyle, reduces 
pregnancy anxiety, perceived stress and increases anxiety control perception in pregnant women prone to stress.
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Introduction

Despite the fact that pregnancy can create a passion and enthu-
siasm, it is one of the most stressful periods in a woman’s life. Ges-
tational anxiety refers to one’s concerns, occupations, and fears 
regarding pregnancy, childbirth, infant health, and future parent-
ing [1]. Stress during pregnancy is categorized as episodic (e.g., life 
events, disasters and daily unrest), chronic or emotional states of 
depression. Women respond to each type of stress in different way. 
Stress can cause labor pains due to release of catechol amines and 
myometrial dysfunction, leading to ineffective and prolonged pain 

[2,3]. On the other hand, fear and anxiety can lead to more blood 
flowing to the body organs involving the immune response, such as 
the brain, heart, muscles, hands, feet, and upper body, which results 
in lower blood pressure in other organs, including the uterus [4]. 
As a result, the fetus receives less oxygen and nutrients. 

Studies have shown that anxiety sensitivity is an important vul-
nerability factor in development and persistence of mental disor-
ders [5]. Individuals with high anxiety sensitivity interpret emo-
tions such as rapid heart rate, sweating and confusion as a sign of 
heart attack, social shame, and mental instability [6]. Thus, there 
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is a faulty cycle between physical emotions, evaluations, nega-
tive interpretation, and anxiety. Such faulty cycle constantly and 
permanently puts the person in a state of alarm over the physical 
symptoms of anxiety [7-9]. Perceived stress is also a psychological 
state or process in which a person perceives his or her physical and 
psychological well-being as threatening [10]. 

Previous studies provide evidence that stress management 
training is effective and important in society, especially on preg-
nant women (as they are directly involved in future generation’s 
mental and physical health) that are vulnerable regarding social 
conflicts [11]. Note that prenatal lifestyle has long-lasting effects 
on maternal and child health [12]. Evidence suggests that psycho-
logical therapies and maintaining a healthy lifestyle in pregnancy 
will reduce the risk of adverse pregnancy complications, such as 
anxiety, preeclampsia, eclampsia, and premature birth [13,14]. The 
relaxation vaccination method against future stressors employs 
stress management techniques by increasing individuals’ resis-
tance to stressful events [15-17].

The type of coping the mother chooses to deal with stress is 
highly related to the stage of pregnancy. The occurrence of stress in 
the early months or weeks of pregnancy has more complications in 
the fetus [18]. Recent research has shown that even problems asso-
ciated with neonatal attachment and developmental disorders such 
as movement and malnutrition of the baby (and eventually meta-
bolic disorders) can be the result of severe anxiety during preg-
nancy and postpartum. In the current situation, where the policies 
of the Ministry of Health and Medical Education in many countries, 
such as Iran, have been changed to increase population, it is neces-
sary to pay more attention to psychological training interventions 
to improve the mental health of pregnant women and as the result, 
future generations general health. Lack of knowledge regarding 
how to cope with the potential problems caused by stress can lead 
to injuries that sometimes affect the mother for many years after 
childbirth and degrade quality of life [19].

Studies show that regular physical activity during the first six 
months of pregnancy reduces the incidence of cesarean section 
and shortens the second stage of labor [20]. It also improves blood 
circulation in the lower limbs and, therefore preventing deep vein 
thrombosis in pregnancy [21]. According to the WHO recommen-
dation, healthy pregnant women should have at least 150 minutes 
of moderate-intensity physical activity per week. The relaxation is 

a behavioral tool known as sedative. This new approach is probably 
the core of treatment for anxiety and mental stress; a sequential 
approach that has been internalized by practice [14,19]. Relaxation 
techniques are one of the physiological mechanisms by connecting 
mind and body. Thus, these techniques can have a positive effect 
on stress management in physical, psychological and social dimen-
sions of general health during anxiety. 

The relaxation is one of the widely used techniques in research 
that relieves stress and is based on learning to sense and control 
muscle tension. This ultimately leads to a decrease in heart rate 
and blood pressure after practice [22,23]. Therefore, by interven-
ing to promote the lifestyle of pregnant women and teaching them 
stress management (mostly stress relief and healthy lifestyle), this 
study began with the hope that it would serve to promote com-
munity health.

Methods

The statistical population of the study

In order to provide an applied research experiment, we employ 
Quasi-experimental data collection followed by two groups of ex-
perimental and control in two states of pre-test and post-test. All 
of the women have completed prenatal care records in the clinics 
of “Shahid Akbarabadi” and “Shahid Lolagar” hospitals in Tehran, 
Iran during winter and spring of 2019. (Grant number: IR.PNU.
REC.1397.048).

Potential participants were initially screened via Perceived 
Stress Scale (PSS) questionnaire for determining the eligibility. 
The threshold score of 28 and above was set for final eligibility via 
three questionnaires:1) The Anxiety Sensitivity (ASI-3) Question-
naire, 2) The Revised Anxiety Control (ACQ-R) Questionnaire, and 
3) The Pregnancy Related Anxiety Questionnaire (PRAQ) accord-
ing to [24]. Overall, the summary of eligibility criteria at screening 
process was as follows: (a) 14 to 27 weeks of gestation at the start 
of the study intervention, (b) age range in 20-40 years, (c) Iranian 
nationality, (d) elevated anxiety symptoms as determined by score 
of 28 or above in PSS, (e) No use of any special pregnancy-related 
drug during examination, (f) single pregnancy, (g) willing and able 
to participate in eight sessions of Stress relief and healthy lifestyle 
(SRHL) Pregnancy intervention.

Based on the available sampling method, inclusion and exclu-
sion criteria of 125 person responded to the 14-item Perceived 
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Stress Questionnaire (PSQ). Exactly 40 subjects scored 28 and 
above, which is identified as high-stress. At the beginning of work, 
the pregnancy of two patients (one due to preterm labor and the 
other one with a diagnosis of fetal abnormality) have ended. There-
fore, the experiments were held based on a group of 38 pregnant 
women recruited from the prenatal clinics of the Shahid Akbar-
Abadi and Shahid Lolagar hospitals. Participants were randomly 
divided into two 19-member groups.

Measurement tools

Each participant answered all items of the selected question-
naires, such as ASI-3, ACQ-R and the Wendenberg’s pregnancy-
related anxiety/fear questionnaire. In the followings, we provide a 
brief description regarding employed questionnaires. 

•	 Perceived stress questionnaire (PSS): Proposed by Cohen., 
et al. [24], is a world-wide scale to measure perceived stress. 
The questionnaire has 4, 10 and 14-item versions. In this study 
we employed the most complete version (14-item) to mea-
sure general stress during the past month. This questionnaire 
measures thoughts and feelings about stressful events, con-
trolling, overcoming and coping with new and/or previously 
experienced stress. This questionnaire has been widely used 
in different countries and therefore, has been translated into 
various languages and been standardized for many countries. 
A study [25] confirmed the validity and reliability of this ques-
tionnaire through exploratory and confirmatory factor analy-
sis. In a study aimed at psychometric analysis of the perceived 
stress scale among a group of Chinese women, the internal 
consistency coefficient of PSS was obtained using Cronbach’s 
alpha of 0.86 [26]. The 14-item questionnaire consists of 7 
negative items indicating the inability to cope with stress and 
7 positive items indicating good compliance with stressors. 
Each negative item has a 5-point Likert scale: (0) never, (1) 
almost never, (2) sometimes, (3) often, and (4) often. Note that 
the positive items have inverse scoring. Higher final scores in-
dicate higher perceived stress [27]. Internal consistency reli-
ability coefficients of the scale have been obtained by previous 
work through Cronbach’s alpha in the range of 84% to 86% in 
different scenarios. As a result, depression and physical well-
being are associated with health services, anxiety, and low life 
satisfaction [24].

•	 The ASI-3 questionnaire: Is a self-report questionnaire with 
18 items [28]. The two-dimensional index was first construct-
ed by [29] with 16 items. Due to the limitations of the origi-
nal ASI, its revision resulted in the formulation of the ASI-3 
with 18 items. Generally, the anxiety susceptibility index has 
a multidimensional structure with one high-order factor and 
three lower-order factors [30,31]. The primary questionnaire 
structure consists of three factors: (i) fear of physical worry 
(8 questions: 4, 6, 8, 9, 10, 11, 14, 15), (ii) fear of not having 
cognitive control (4 questions: 2, 5, 12, 16), (iii) and social 
anxiety (4 questions: 1, 3, 7, 13) [32]. The highest score a 
person can get is 80 and the lowest one is 16. Higher scores 
indicate higher susceptibility to anxiety. Re-test validity after 
two weeks of 0.75 and 0.71 after three years has shown that 
anxiety susceptibility index is a stable personality construct 
[33]. Birami., et al. investigated the psychometric properties 
of this questionnaire and its validity was calculated based on 
three methods of internal consistency, test-retest and quasi-
validity, which were 0.93, 0.95 and 0.97 for the entire scale, 
respectively [34]. Another study [35], conducted in two col-
lege samples showing very high internal reliability (95-94%) 
for the anxiety susceptibility index [36]. 

•	 Revised Anxiety Control (ACQ-R) Questionnaire: Is de-
signed to test individuals’ perception of controlling emotional 
reactions and external threats [37]. Rapee., et al. showed that 
perceived anxiety control is correlated with anxiety, depres-
sion, and stress in different samples of anxiety clinic patients, 
undergraduate students, and erectile dysfunction patients. The 
first 58 items of the questionnaire were reduced to 30 after re-
view. Each item has five answers examining four indicators: 1) 
no external control, 2) internal control, 3) no internal control, 
and 4) effective coping. A score is set from “strongly disagree 
= score 0” to “strongly agree = score 5” on Likert scale. Higher 
scores indicate a greater degree of perception of control over 
anxious events. The latent variable of control perception was 
created using three subscales (Emotion Control, Threat Con-
trol, Stress Control) resulting the ACQ-R Questionnaire as an 
indicator [38]. This questionnaire has been validated based on 
different samples and has good internal consistency and test-
retest reliability [38]. 
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•	 Pregnancy Related Anxiety Questionnaire (PRAQ): Mea-
sures pregnancy fears/concerns and was developed in 1989 
[39]. The PRAQ questionnaire has 58 items. PRAQ contains five 
factors in its analysis: (1) stress of childbirth (14 items), (2) 
fear of having a physically or mentally disabled child (5 items), 
(3) fear of change in marital relationships (13 items), (4) fear 
of change Mood and its effects on the child (16 articles), and 
(5) self-centered fears or fear of changes in the mother’s per-
sonal life (7 articles). All substances had a factor load higher 
than 0.3. It is worth mentioning that the last three questions 
are general cases that represent a general picture of pregnancy 
and are not included in the analysis. The score of each item is 
denoted from zero to seven. The final pregnancy anxiety score 
can range between zero and 406 [40]. In a study by Huizink., 
et al. PRAQ scored a high Cronbach’s alpha for all subscales 
0.76 throughout pregnancy. Moreover, the Cronbach’s alpha 
for each of the components during pregnancy was calculated 
as follows: 0.47 for fear of childbirth, 0.41 for stress to birth 
physically and mentally disabled, 0.65 for anxiety about mari-
tal relationship change, 0.66 for anxiety about mood changes, 
0.51 for self-centered emotions or fear of changes, and 0.81 for 
the whole scale.

Training details of experimental group

We planned a total of 8 sessions (each having duration about 120 
minutes) to provide stress-relieving and healthy-lifestyle trainings 
only for experimental group. Each session consisted of two parts: 
1) theory and 2) practice. The first part of the session mainly was 
focused on stress management techniques, while the second part 
was regarding relaxation techniques. In addition, members of both 
groups benefited from routine training in the Pregnancy control 
clinic.

The general overview of each planned session is described as 
follows:

• First session: Started with providing a general introduction 
of the program and participants to each other. Moreover, the 
participants were taught the benefits of teamwork and en-
couraged to participate in the group sessions. The rest of the 
session was mainly focused on general information regard-
ing: biological clock, advice and emphasis on daily activities, 
the nervous system and the regulation of internal hormones, 

stress, and abdominal breathing training. Finally, the partici-
pants were asked to express their feelings about the pregnan-
cy and the session.

• Second session: This session was mainly focused on healthy 
sleep techniques. After a summary of previous session and 
group rehearsal, following subjects were discussed: Sleep 
Health (REM and NREM sleep stages), Bed time and half day 
sleep, Benson’s method of relaxation training, and some final 
advices regarding healthy sleep routines. 

• Third session: After a quick summary of the previous session, 
following subjects were introduced to participants: Pregnancy 
physiology and relationship of placenta, fetus and mother, risk 
of starting diabetes, thyroid problems and pregnancy poison-
ing. Relaxation trainings included: 1st progressive muscle 
relaxation (group relaxation training), health advice, and ex-
pressing the participants’ feelings.

• Fourth Session: At the beginning, an overview of the previ-
ous sessions was given and participants’ questions were an-
swered. The rest of the session was mainly focused of food 
health by providing information regarding subjects such as 
healthy food, WHO recommendations, and states of the gas-
trointestinal tract in pregnancy. Relaxation trainings included: 
2nd progressive muscle relaxation (group relaxation train-
ing), express the participants’ feelings, and health advice.

• Fifth Session: First, different types of disturbing and ineffec-
tive thoughts were explained. Later, the participants were en-
couraged to self-talk and mind-reading. Later, general coping 
strategies were discussed, such as: SUD Thermometer (Sub-
jective Unit of Distress), Coping Solution to monologue and di-
alogue, copping and writing every thought on paper, defining 
regret and dealing with jealousy. The right way to compare. 
Relaxation trainings included: 3rd progressive muscle relax-
ation (group relaxation training), expressing the feeling of at-
tendees, and health tips. 

• Sixth Session: After reviewing previous sessions in brief, per 
participant questions have been answered. The rest of the ses-
sion was focused on explain the types of aggression, daring, 
focusing and applying the senses to control the will and imagi-
nation. Moreover, 4th progressive muscle relaxation (single-
group) were taught.
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• Seventh Session: As a good stress-revealing technique, being 
with oneself and focusing on the whole body along with illus-
tration and mind calm, were the focus of this session. More-
over, the session ended up with more self-contained stress 
control trainings and additional health advices. 

• Eighth Session: As the last session, a comprehensive over-
view of previous sessions was given. During the rest of the 
session, some techniques regarding healthy behavior in preg-
nancy (sexual health with the partner), physical activities, re-
laxation and abdominal breathing during delivery were given 
to the participants. At the second part of the eighth session a 
general training on the following subjects was held: 1) how 
to hug the baby, 2) important breastfeeding tips, and 3) baby 
bathing. Later, participants answered the post-test question-
naire.

Findings

We have analyzed the findings in two folds: 1) descriptive and 
2) inferential statistics.

Descriptive statistics 

The experiments held on a total of 38 subjects in 2 groups (ex-
perimental and control) with the age range of 21 to 42 with the 
mean of 25.5 years and the standard deviation of 5.28. Table 1 
presents general information regarding descriptive statistics of 
participants. A big portion of participants were in their first or 
second pregnancy. Around 37% of the fetuses were a boy. More-
over, two number of participants have failed previous pregnancy in 
their medical history. According to the prenatal control files, none 
of the participants had an underlying disease. The participants 
were treated only by common pregnancy supplements and multi-
vitamins. It is worth mentioning that every participant was in the 
second or third trimester of pregnancy.

Pregnancy anxiety

Table 2 shows the difference of means between pre-test and 
post-test scores of pregnancy anxiety test divided to five sub-cat-
egories. The overall results indicate that the experimental group 
shows a noticeable improvement by a more than 36% decrease 

Statistics Education Marital status Employed? # of Pregnancy Fetus Sex
Diploma (or less) Higher Education Married Single No Yes 1st 2nd 3rd 4th M F

Number 25 13 38 0 28 10 16 12 5 5 14 24
Percentage 65.8 34.2 100 0 73.7 26.3 42.1 31.6 13.2 13.2 36.8 63.2

 Table 1: General Statistics of Participants.

in the post-score pregnancy anxiety test. On the other hand, the 
control group faces an approximate of 24% increase in the general 
pregnancy anxiety. It is worth mentioning that in both tests (pre 
and post), the validity of results have been evaluated with a Cron-
bach’s alpha being at least 0.92. 

Anxiety sensitivity

In terms of sensitivity of the anxiety to stress in pregnant wom-
en, we evaluated participants by both pre and post-test analysis as 
is shown in table 3, with an overall score of 0.95 in Cronbach’s al-
pha. The scores are differentiated by three sub-categories of physi-
cal, cognitive, and social concerns. In overall, experimental group 
show improvement by scoring about 33% lower in post-test. How-
ever, there was a little improvement in the control group (around 
7%). The overall improvements in both groups indicate that stress 
relief training and healthy lifestyle sessions were helpful in lower-

ing general anxiety sensitivity of pregnant women. More precisely, 
the most improvement of anxiety sensitivity in both groups was in 
physical concerns sub-category, which is mostly related to stress 
relief training. These result suggest that physical activities and es-
pecially stress relief training play a big role in decreasing anxiety 
sensitivity in pregnant women.

Anxiety control perception

Table 4 presents the anxiety control perception scores of par-
ticipants for both pre and post-tests in detail. As results suggest, 
the experimental group show more than 20% improvement in the 
post-test scores, while the control group have worsened by more 
than 28% compared to their pre-test scores. To this end, it is clear 
that the experiments have strong relation with anxiety control per-
ception. In both groups, the overall score for Cronbach’s alpha is 
above 0.94.
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Index Group Test scores Difference of  
Means

Standard De-
viation

# of Members
Pre. Post.

Fear of childbirth Exp. 27.16 18.63 -8.52 6.5 19
Con. 19.42 28.95 9.52 6.44 19
Total 23.29 23.79 0.5 11.15 38

Fear of giving birth to a physically 
or mentally disabled child

Exp. 31.21 18.95 -12.26 7.48 19
Con. 24.58 28.53 3.94 5.33 19
Total 27.89 23.74 -4.10 10.41 38

Fear of change in marital relations Exp. 58.21 38.26 -19.94 10.71 19
Con. 45.26 55.05 9.78 7.8 19
Total 23.74 46.65 -5.07 17.67 38

Fear of mood swings and its con-
sequences for the child

Exp. 22.05 13.37 -8.68 6.5 19
Con. 16.53 22.47 9.52 6.44 19
Total 19.29 17.92 0.5 11.15 38

Self-centered fears or fear of 
changes in the mother’s personal 

life

Exp. 30.53 27.89 -11.63 7.84 19
Con. 24.21 18.89 3.4 3.68 19
Total 27.37 23.39 9.78 -3.97 38

Overall Exp. 169.16 108.11 -61.05 31.68 19
Con. 130 162.89 32.89 20.21 19
Total 149.58 135.5 -14.07 54.34 38

Table 2: Pregnancy Anxiety Pre and Post Scores.

Index group Test scores Difference 
of  Means

Standard 
Deviation

# of Members

Pre. Post.
Physical concern Exp. 7.42 4.47 -2.94 3.4 19

Con. 12.53 9.58 -2.94 6.66 19
Total 9.98 7.03 -2.94 5.21 38

Cognitive concern Exp. 4.95 3.11 -1.84 2.79 19
Con. 6.68 7.42 0.73 6.23 19
Total 5.82 5.27 -0.55 4.94 38

Social concern Exp. 8.63 6.21 -2.42 2.87 19
Con. 9.37 9.42 0.05 6.83 19
Total 9 7.82 -1.18 5.32 38

Overall Exp. 21 13.79 -7.21 6.81 19
Con. 28.58 26.42 -2.15 17.87 19
Total 24.79 20.11 -4.68 13.58 38

Table 3: Anxiety Sensitivity of Pregnant Women.
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Perceived stress

Table 5 provides detailed results of standard perceived stress 
test of the two groups of experimental and control. As is shown in 
the results, the experimental group shows improvements decreas-

ing the post-test score by 6.6%. However, the control group devel-
oped more perceived stress with up to 36.5% higher score in the 
post-test.

Index Group Test scores Difference of 
Means

Standard 
Deviation

# of Mem-
bersPre. Post.

Emotional control Exp. 11.05 14.79 3.73 2.55 19
Con. 8.05 5.42 -2.63 3.89 19
Total 9.55 10.1 0.55 4.57 38

String control Exp. 13.58 15.47 1.89 1.85 19
Con. 11.47 9.53 -2.21 2.37 19
Total 12.53 12.5 0.15 2.95 38

Stress control Exp. 9.95 12.21 2.26 2.02 19
Con. 6.16 3.58 -2.27 2.98 19
Total 8.06 8.21 0.15 3.51 38

Overall Exp. 73.16 88.53 15.36 8.73 19
Con. 56.95 41 -15.94 12.24 19
Total 65.06 64.78 -0.28 19.02 38

Table 4: Anxiety Control Perception in Pregnant Women.

Index Group Test scores Difference of 
Means

Standard 
Deviation

# of Mem-
bersPre. Post.

Overall Exp. 27.74 25.89 -1.84 4.91 19
Con. 26.05 35.58 9.52 7.68 19
Total 26.89 30.74 3.84 8.58 38

Table 5: Perceived Stress in Participants.

Inferential statistics 

To derive facts and more helpful statistics of the observations, 
we provide different analysis, such as one way and multi way analy-
sis of variance, Kolmogorov-Smirnov to check the normality of data 
distribution, and Levon’s test to evaluate the homogeneity between 
experimental and control groups. In overall, the input data was 
classified as normal distribution with homogeneous variance (P > 
0.05). 

Pregnancy anxiety

The results of the Kolmogram-Smirnov test indicate that the 
distribution of the total score in pregnancy anxiety tests is normal. 

table 6 provides detailed information of one-way analysis of vari-
ance (ANOVA) test indicating significant improvement in overall 
score of the pregnancy anxiety. Moreover, table 7 presents the mul-
tivariate analysis of variants (MANOVA) test for all five pregnancy 
anxiety sub-scales. Due to stress relieving and lifestyle trainings 
during pregnancy in the experimental group, we observe a signifi-
cant reduction in all of the subscales in pregnancy anxiety com-
pared to the control group. These results indicate the effectiveness 
of such trainings in reducing pregnancy anxiety. In addition, fear of 
childbirth and mood changes have significant effect on the fear of 
changes in mother’s personal life. Finally, table 8 shows the results 
of the Pillai test on the effects of psychological trainings on the in-
teraction of pregnancy anxiety subscales.
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Source of 
changes

SS DF MS F Meaning-
ful level

Group 83848.02 1 83848.02 118.74 0.0001
Error 25420.73 36 706.13 - -
Total 116801 38 - - -

Table 6: One-Way Analysis of Variance (ANOVA) Test of Pregnancy 
Anxiety. 

Source of 
changes

The dependent variable SS Degrees of 
freedom

MS F Significance 
level

Group Fear of childbirth 3096.02 1 3096.02 73.93 0.0001
Fear of giving birth to disabled 2496.42 1 2496.42 59.1 0.0001

Fear of change in marital relations 8400.65 1 8400.65 95.7 0.0001
Fear of mood change 2033.78 1 2033.78 107.5 0.0001

fear of changes in the personal life 2228.44 1 2228.44 60.93 0.0001
Error Fear of childbirth 1507.47 36 41.87 - -

Fear of giving birth to disabled 1520.63 36 42.24 - -
Fear of change in marital relations 3160.10 36 87.78 - -

Fear of mood change 681.05 36 18.91 - -
fear of changes in the personal life 1316.52 36 36.57 - -

Total Fear of childbirth 4613 38 - - -
Fear of giving birth disabled 4674 38 - - -

Fear of change in marital relations 12541 38 - - -
Fear of mood change 2786 38 - - -

fear of changes in the personal life - - -

Table 7: Multivariate Analysis of Variants (MANOVA) Test of Pregnancy Anxiety Sub-Scales.

Effect Value F df1 df2 Significance 
level

Group Pillai 
rejection

0/57 8/74 5 32 0/0001

 Table 8: Pillai’s Test on the Effects of Psychological Trainings on 
Pregnancy Anxiety Sub-Scales.

Anxiety sensitivity

As same as previous tests, the results of the Kolmogram-
Smirnov test indicate that the distribution of the total score is nor-
mal. ANOVA test (Table 9) analyzes the effectiveness of the SRLT on 
the sensitivity to anxiety in pregnant women prone to stress with 
P < 0.05. The results of Leven test showed that the variance of the 
experimental and control groups in the scores of subscales of anxi-

ety (physical, cognitive and social) and the total score of sensitivity 
to anxiety are homogeneous (P > 0.05)). Also, the mean scores of 
pre-test and post-test (Table 10) in the experimental and control 
groups show that in the subscales of cognitive anxiety and social 
anxiety, the experimental group has a lower score than the control 
group. But in general the difference between the mean scores is not 

statistically significant (P > 0.05). More detailed information can 
be observed in table 10 and table 11 on this subject, suggesting no 
significant correlation in the results.

It can be said that the SRLT program in eight sessions may have 
had a positive effect on participants’ cognitive ability and excite-
ment (Table 3 and Table 10) but the duration was not long enough 
to show itself in the behavioral feedback of pregnant women. These 
findings were partly in line with the findings reported by Rashid 
and Parish (1998) who reported a positive effect of progressive 
muscle relaxation on reducing anxiety, but also found its use to be 
ineffective in reducing trait anxiety or natural anxiety [41]. So that 
stress management training in primary pregnant women improves 
state/trait anxiety (P < 0.001) and mental health (P < 0.015), but 

54

Investigating the Impact of Prenatal Training on Anxiety Sensitivity and Control in Stress-prone Pregnant Women

Citation: Sara Amouzandeh., et al. “Investigating the Impact of Prenatal Training on Anxiety Sensitivity and Control in Stress-prone Pregnant Women". 
Acta Scientific Neurology 5.1 (2022): 47-59.



do not reduce another aspect of pregnancy anxiety, which is the 
concern about changes in body appearance (P < 0.12. Moreover, 
it is also possible that participants in the experimental group, 
who underwent a relieving stress and a healthy lifestyle training, 
learned the desired responses or behaviors, but did not change 
their reactions due to the lack of reinforcement.

Bandura believes that there is a difference between learning a 
reaction and implementing it [42]. Subjects in the experimental 
group learned enough techniques and internalized them to signifi-
cantly reduce the physiological and behavioral effects of anxiety, 
but due to lack of motivation, they did not decide to use the learned 
techniques. This phenomenon is also was observed in previous 
work such as [43]. which show that stress management training in 
5 weeks for young pregnant women and pregnant adolescents sig-
nificantly reduced cognitive manifestations and emotional effects 
of stress in the experimental group, but its consistent in physiologi-
cal manifestations and the behavior was not significant compared 
to the control group. Taken together, these results indicate that fur-
ther research with a larger sample is warranted.

On the other hand, it seems that factors such as social support, 
marital satisfaction, pregnant woman’s age, and education affect 
the subscales of anxiety sensitivity. In previous studies, Glazier., et 
al. too have shown that there is significant relation between preg-
nancy anxiety and factors such as marital satisfaction, age, and 
education. They concluded that lower age, higher education, and 
higher marital satisfaction were more important in explaining the 
differences in pregnancy anxiety in terms of being in a particular 
period of pregnancy [44,45]. As our results from tables 11 and 12 
suggest, this paper also proves such hypothesis. 

Source of 
changes

SS Df MS F Meaningful 
level

Group 242.52 1 242.52 1.32 0.25
Error 6587.68 36 182.99 - -
Total 7664 38 - - -

  
Table 9: One-Way Analysis of Variance (ANOVA) Test of Anxiety 

Sensitivity.

Source of changes The dependent variable SS Degree of freedom MS F Meaningful level
Group Physical concern . 1 . .

Cognitive concern 63.18 1 36.18 2.7 0.1
Social concern 58.13 1 58.13 2.11 0.15

Error Physical concern 1007.89 36 27.99 - -
Cognitive concern 840.21 36 23.33 - -

Social concern 989.57 36 2748 - -
Total Physical concern 1338 38 - - -

Cognitive concern 915 38 - - -
Social concern 1101 38 - - -

Table 10: Multivariate Analysis of Variants (MANOVA) Test of Anxiety Sensitivity.

Effect Value F df1 df2 Significance 
level

Group Pile  
rejection

0.12 1.62 3 334 0.2

Table 11: Pillai’s Test on the Effects of Psychological Trainings on 
Anxiety Sensitivity Sub-Scales.

Anxiety control perception

To investigate the effectiveness of SRLT on increasing the anxi-
ety control perception of pregnant women prone to stress, we pro-
vide one-way ANOVA analysis on the overall results as shown in 
table 12. The overall scores show significant improvement in the 
experimental group compared to control. To provide more detailed 
analysis, we have also evaluated results with MANOVA test in table 
13. The MANOVA analysis show strong relation between SRLT and 
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anxiety control perception, especially on emotional and stress con-
trol sub-scales. For further justifications, we have also provided Pil-
lai’s null-hypothesis rejection analysis in Table 14. According to Pil-
lai’s rejection, in overall, SRLT have significant effect on the anxiety 
control perception of pregnant women.

The programmed SRLT sessions have been modified to include 
different coping methods and reconstruction of threats, more 
discussions regarding fear of childbirth and fear of managing the 
behavior of the infant. Thus, it had significant impact on increas-
ing participants’ perception of anxiety control. The findings of the 
present study are consistent with the results of a study by Leung., 

et al. [46], where the demonstration of the use of delivery balls 
in 203 mother hospitals in Liber causes a significant reduction in 
stress, and an increase in women’s satisfaction.

Source of 
changes

SS Df MS F Meaning 
level

Group 9316.44 1 9316.44 82.41 0.0001
Error 4069.36 36 113.03 - -
Total 13389 38 -- -- -

Table 12: One-Way Analysis of Variance (ANOVA) Test of Anxiety 
Control Perception.

Source of 
changes

dependent variable SS Degrees of 
freedom

MS F Significance 
level

Group Emotional control 385.28 1 385.28 35.55 0.0001
String control 160.1 1 160.1 35.37 0.0001
Stress control 222.73 1 222.73 34.22 0.0001

Error Emotional control 390.1 36 10.83 - -
String control 162.94 36 4.52 - -
Stress control 234.31 36 6.5 - -

Total Emotional control 787 38 - - -

String control 324 38 - - -

Stress control 458 38 - - -

Table 13: Multivariate Analysis of Variants (MANOVA) Test of Anxiety Control Perception.

Effect Value F df1 df2 Significance 
level

Group Pillai 
rejection

0.6 17.49 3 34 0.0001

Table 14: Pillai’s Test on the Effects of Psychological Trainings on 
Anxiety Control Perception.

Perceived stress

The mean difference of perceived stress scores for the experi-
mental and the control group (due to SRLT in the post-test) is rel-
atively high. Due to homogeneity of the variance of participants’ 
scores in test, we only evaluated the results with one-way ANOVA 
analysis as is shown in Table 15. The experimental group showed 
6.6% decrease, while the control group faced a more than 36.5% 

increase in the perceived stress score. Thus, the linear relation in 
the effectiveness of SRLT on perceived stress is obvious, as the re-
sults of ANOVA evaluation suggests. These results are consistent 
with the study by Bastani., et al. [47], which showed that teaching 
applied relaxation techniques to anxious pregnant women can re-
duce state anxiety as well as perceived stress.

Source of 
changes

SS Df MS F Significance 
level

Group 1227.78 1 1227.78 29.52 0.0001
Error 1497.26 36 41.59 - -
Total 3286 38 - - -

Table 15: One-Way Analysis of Variance (ANOVA) Test of  
Perceived Stress.
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Conclusion

In this study, we evaluate the effectiveness of the prenatal train-
ing on the anxiety sensitivity and anxiety control in stress-prone 
pregnant women. In all of the experiments, validity of results are 
proved with Cronbach’s alpha being at least 0.92. The experimental 
results show a noticeable decrease in the mean score of pregnancy 
anxiety and perceived stress in the intervention group. Moreover, 
the average score of perception of anxiety control of the interven-
tion group increased significantly after the stress relieving and 
healthy lifestyle training. These results indicate that pregnancy 
anxiety in prone-to-stress pregnant women is reducible with the 
help of psychological training. In addition, such training can in-
crease quality of life after childbirth and during infancy because 
pregnant women learn different ways to confront their stress. 
These results are in the same direction as a study by Hamilton., et 
al. [48], the association of coping with maternal characteristics, 
stress perceptions, disposition, and social support were analyzed 
and showed that how can women overcome cope with stress dur-
ing pregnancy and reduce their stress. Moreover, the findings of 
this study are consistent the results of the research by Poudevigne., 
et al. [49], suggesting the direct relationship between changes in 
physical activity and general mood during pregnancy.

Another important finding is that psychological trainings were 
not able to reduce sensitivity to stress in stress-prone pregnant 
women. On the other hand, in a study by Rashid and Parish [41], 
the effectiveness of muscle relaxation on reducing anxiety in high 
school students was analyzed and resulted in reduced state anxiety 
but did not affect the quality of anxiety. Therefore, it seems that 
with initiating the trainings in the early stages of pregnancy, moth-
ers gain enough time to reduce stress by using learned techniques. 
However, one or two follow-up sessions may be required to rein-
force the stress management techniques.

Another aspect of our results show that psychological training 
during pregnancy is effective in reducing anxiety and increasing 
the perception of anxiety control, as is showed in [50,51]. In an-
other study, Beddoe., et al. [52], concluded with the effectiveness 
of teaching relaxation and yoga techniques on coping mechanisms, 
stress reduction, anxiety, depression and health promotion during 
pregnancy. Moreover, Cid., et al. [53], showed a positive effect of 
physical activity on reducing pregnancy anxiety. 

Given the population growth policies aimed at achieving a 
younger and more dynamic society in developing countries such as 
Iran, paying attention to the mental health of pregnant women is at 
the top of the guidelines for prenatal care and pre-pregnancy coun-
seling. It is also recommended that stress relieving and healthy life-
style courses to be included in high school education. In addition, 
pregnancy training should begin early in pregnancy and planned 
with more complete sessions twice a week. On the other hand, in 
order to achieve better results, it is suggested to make telephone 
consultations, nutrition counseling at the beginning of pregnancy 
and holding stress relieving and healthy lifestyle programs in larg-
er samples.
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