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Abstract  
Pregnancy represents a complex phase in the woman’s life, due to biological and psychological 
transformations, linked to the redefinition of individual identity and of the couple. The promotion of mental 
health in pregnancy appears fundamental for consequences that states of maternal psychological 
distress entail in women, children and couples; in particular, one of most common risks associated with 
motherhood is the presence of anxiety. 

The aim of the present study is to evaluate the physiological reactions related to anxiety, and the 
emotional coping strategies in a group of pregnant women after a training path consisting of biofeedback 
and psycho-educational interventions. In particular, we hypothesize the presence of an improvement of 
physiological reactions with a reduction of the phasic activity, and an improvement in the strategies of 
emotional coping and of the tonic activity following the training. 

The sample consists of 40 primiparous pregnant women (aged between 18 and 26), of which 20 women 
in the experimental group and 20 women in the control group, both with a stable couple relationship and 
a good perceived social support. The sample completed the State-Trait Anxiety Inventory-Y Form (STAI) 
and the Skin Conductance Level (SCL) in test and re-test phases, in order to value the level of anxiety 
and the tonic component of skin conductivity. 

The first baseline assessment (relaxing situation) was carried out between the 10th and 13th week of 
gestation, following which the pregnant women started the training; the second evaluation was carried 
out between the 19th and 24th week of gestation; the third evaluation was carried out between the 33rd 
and 38th week of gestation. During the whole period (from the 10th to the 38th week) the experimental 
group attended the training path. 

The results show that in the re-test phase (both in the second and in the third evaluation phase) there 
is a decrease in the arousal levels of the pregnant women. 

The training applied to improve emotional variables in pregnant women has had positive effects on 
anxiety levels and, consequently, on the mother-child attachment. MindLAB Set appears to be a reliable 
and easy tool in the obstetric setting. 
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1 INTRODUCTION  
The perinatal period represents one of the most delicate moments in a woman's life, characterized by 
greater vulnerability due to the various factors of biological, hormonal, psychological and relational 
nature, which appear and act synergistically. 

Recently, the pregnancy period is cause of attention by the scientific world and the community of health 
and developmental researchers, by virtue of the fact that pregnancy and the post-partum phase 
represent periods of life in which the woman is strongly at risk of manifesting psycho-pathological 
disorders. The growing interest in the study of psycho-pathology anxiety in the perinatal period arises 
from recent evidence about the effects that maternal anxiety can have on both subsequent child 
development and as a risk factor with respect to postpartum depression [1]. 

Only recently has attention been given to the presence of anxiety disorders and the ways in which they 
can influence the transition process to parenthood [2, 3].The challenge is therefore to efficiently and 
precouciously identify women with anxiety limitations, at risk of developing or already suffering from 
mental illness and in particular anxiety disorders (Obsessive Compulsive Disorder, Generalized Anxiety 
Disorder, Post Traumatic Stress Disorder, and specific phobias), in order to ensure them the best 
remedies and psychological interventions. 
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1.1 Perinatal Anxiety 
Pregnancy and the postpartum can be times of joy and positive expectations but also of stress and 
difficulties. Pregnancy and delivery bring many physiological and psychosocial changes, and both 
mothers and fathers are required to face several new challenges during this period. So, the new family 
becames an interpersonal system in balance between tendencies to stability and potential changes, that 
goes through a continuous process of identity construction defined as “the family life cycle", 
characterized by developmental tasks that different members are facing [4-6]. Consequently, pregnancy 
and the post partum are phases of increased vulnerability for the onset or relapse of a mental illness [7]. 

The birth takes the form of a potentially traumatic experience, to the point that the post-partum period 
was in some cases associated to post-traumatic stress disorder [8]. This experience, in fact, is linked to 
a high level of stress, to fear of physical pain for the woman, but also to a whole series of concerns 
regarding the unborn child. 

One of the most psycho-pathological frameworks studied and related to the emotional suffering 
experienced by parents during pregnancy is “perinatal depression”. The DSM-5 [9] includes, among the 
depressive disorders, the major depressive disorder, that is a mood disorder characterized by varied 
symptoms which may include: depressione, decreased interest or pleasure for activities, weight loss or 
gain, insomnia or hypersomnia, psycho-motoric turmoil or decline, asthenia, fatigue, feelings of self-
depreciation or guilt, lower ability of concentration and recurrent thoughts of death or suicide attempts. 
If the symptoms occur from the start of pregancy to the first year after the birth of the child, we are 
speaking of “perinatal depression” [10]. 

One aspect, however, often underestimated in literature, is the presence of anxiety-inducing symptoms 
during gestation; this is demonstrated by the fact that research on prenatal anxiety is still relatively 
limited compared to those on prenatal depression. Although the indicators of maternal anxiety during 
pregnancy are heterogeneous, the symptoms and disorders are common and can range from mild to 
severe. In particular, research suggests that the probability of experiencing anxiety during pregnancy, 
increases in cases of psychiatric comorbidity, stressful events, social disadvantage, history of abortion, 
fetal loss, premature birth or early neonatal loss, previous history of mental illness or history of 
psychiatric treatment during a previous pregnancy [11].  

Like prenatal depression, anxiety manifested in this phase is one of the major risk factors for postpartum 
depression. Despite its negative impact on pregnancy, the mental health of pre-partum women, with 
anxiety symptoms, has received less attention than the maternal emotional state in the postpartum point 
[12]; research of the occurrence of anxiety during pregnancy and its associated factors are in fact 
reduced [13].  

Therefore, a particularly relevant aspect to be taken into due consideration, is that relating to the anxious 
component, associated with stressful events and to the subjective ways of coping with this emotional 
component. In psycho-pathological situations, characterized by depression and in those characterized 
by anxiety, it is possible to find overlapping symptoms, such as: sleep disorders, difficulty concentrating, 
fear of the future and feelings of impotence [14,15].  

In the perinatal period, mechanisms, thoughts, expectations, desires and doubts are generated which, 
if not supported by an adequately supportive environment, can exacerbate the anxieties linked to the 
parental role and those linked to the processes of redefining the female identity [16].  

The anxiety symptoms in the perinatal period are therefore relevant and often, reoccur with depressive 
symptoms. Recent surveys show, in fact, how perinatal anxiety can be even more frequent than the 
depression [17-21].  

For the aforementioned reasons, a research on applied psycho-physiology was carried out in 
collaboration with the Department of Obstetrics and Gynecology of the Umberto I° Hospital in Enna and 
the University of Enna "Kore". 

2 METHODOLOGY 

2.1 Objectives and research hypothesis 
The aim of the study is to evaluate the physiological reactions related to anxiety and the strategies of 
emotional coping in a group of pregnant women following a training path, that consists in bio-feedback 
and psycho-educational interventions. In particular, we hypothesize in the experimental group: a) an 
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improvement of physiological reactions and a decrease in physical activity in the third trimester of 
gestation and in the follow-up phase; b) an improvement in emotional coping strategies and toning 
activities in the third trimester and in the follow up phase; c) a greater capacity for relaxation and 
improvement of symptoms in the follow-up. 

2.2 Instruments 
The samples completed the Skin Conductance Level (SCL) and State-Trait Anxiety Inventory-Y Form 
(STAY).  

The level of skin conductance (SCL) or the skin conductance response (SCR) is the phenomenon 
through which the skin temporarily becomes a better conductor of electricity, when external or internal 
stimuli occur that are physiologically exciting. The SCL / SCR is proportionally related to the number of 
sweat glands activated, which basically means that the more emotionally excited an individual is, the 
more SCR increases [22].The SCR is often referred to as a “peak” of activity (or GSR peak) as it appears 
as a rapid increase in the value of the signal. If the SCR is displayed in response to a stimulus, usually 
within 1-5 seconds; it is indicated as an event-related SCR (ER-SCR), while if it appears without any 
discernible cause, it is called non-specific SCR (NS-SCR). While the SCR is a component of GSR 
activity, this represents only the signal that changes rapidly in response to a stimulus. The other 
component is the tonic, continuous, slowly changing skin conductance level (SCL). 

The State-Trait Anxiety Inventory-Y Form [23] is a self report questionnaire with 40 questions that 
explore the state anxiety and trait anxiety. In our study, only the Italian version of the scale which 
assesses the state anxiety was used [24]. The state anxiety indicates how the perception of one's level 
of anxiety “at that very moment” and expresses a subjective feeling of tension and worry, relational 
behaviors of avoidance (or excessive and premature approach) and an increase in nervous system 
activity autonomous (increase in heart rate, galvanic response), related to a stimulus situation, therefore 
transient and of variable intensity. The response system is on Likert 4-point scale, from 1 to 4. Higher 
scores indicate higher anxiety. Range of scores for each subtest is 20–80, the higher score indicating 
greater anxiety. A cut point of 39–40 has been suggested to detect clinically significant symptoms for 
the State Anxiety scale. 

2.3 Participants 
The sample consists of 40 primiparous pregnant women (between 18 and 26 years old), with a stable 
couple relationship and a good perceived social support. 
In particular, the target group was formed of 20 women, aged between 18 and 26 (M. = 23.84, S.D. = 
2.68). The target group’educational levels were as follows: 60% had a high school diploma, 40% had 
bachelor’s degree. In reference to the job status, 50% had an employment, 30% had not an employment, 
and 20% is a student. 

The control group was composed of 20 women, aged between 19 and 26 (M. = 24.74, .SD. = .71). The 
control group’educational levels were as follows: 70% had a high school diploma; 39% had a bachelor’s 
degree. In reference to the job status, 50% had an employment, 25% had not an employment, and 25% 
is a student. 

No statistical differences were detected between the target and control groups based on age (F = 0.01; 
p = 0.92), education levels (F = 1.58; p = 0.52), and status job (F= .85; p=.19). 

Regarding obstetric history, 90% participants had no difficulty in becoming pregnant, all group not under 
go treatment to get pregnant. 

All participants in this study desired the gestation that they were experiencing, a feeling that was also 
experienced by all child’s fathers. Furthermore, 100% of the participants received support from family 
members and from the child’s father during gestation. 

2.4 Procedure 
Fom January to May 2018, data collection was performed by one of the researchers through instruments 
after approval by the Research Ethics Committee of the “Kore” University of Enna. 

The research was subdivided into 3 phases: 
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1 In the first phase, all the women were subjected to an anamnestic evaluation and also to an 
evaluation on some factors that can be predictive of the anxious bond during pregnancy; 
subsequently the electrothermal conductance (Skin Conductance Level) was measured in the 
entire group of participants who arrived in the first trimester of gestation. 

2 In the second phase, corresponding to the second trimester of gestation, the target group 
underwent training based on visualization and psycho-educational activities on topics such as: 
pregnancy, mother-child communication, place of birth, labor, birth, puerperium, being and 
becoming parents. After the training, the entire group of participants underwent monitoring again 
through the MindLab Set. 

3 In the third phase, the entire group of participants was contacted and subjected to a first follow-
up (three months after the birth) and a second follow-up (after 6 months from the birth), through 
the use of the MindLab set. 

2.5 Data Analysis 
All analyses were conducted with SPSS 23.0.  

The descriptive statistic was used to assess the presence of anxiety comparing mean scores of all 
participants and cut-off scores.  

Student’s t-test for independent samples was used to compare mean scores between groups (target 
versus control) in the base-line. 

The univariate analysis of variance (ANOVA one-way) was used to measure the influence of 
independent variables (age, education level, and status job) on dependent variables. 

An analysis of linear hierarchical regression was used to detect the predictive influence of the training 
path on the presence of anxiety. 

3 RESULTS 
In reference to the state anxiety, on the target group only 20% presents mean scores higher than the 
cut-off scores; otherwise, on the control group, 15% manifests mean scores higher than the cut-off. 

The analysis of T-test for independet group is conducted in order to investigate the possible presence 
of anxiety comparing mean scores of control and target groups.  
In reference to the STAI and SCL, the first analysis shows the absence of significant differences between 
target and control group (Table 1) 

Table 1 Mean and Standard Deviation of all variables in the target and control groups during base-line 

Subscales Target group Control group Levene’s Test Student's Test 
 M. S.D. M. S.D. F P-value T df P 

STAI 36.35 4.87 37.90 .91 6.25 .02 -1.40 38 .17 
SCL 8.41 1.07 8.02 .87 .35 .56 1.26 38 .22 

The first univariate analysis of variance (ANOVA), done to verify the influence of age on dependent 
variables, shows the absence of the main effect of gender on STAI (F=.85, p=.57) and SCL (F=.86, 
p=.56) 

Similarly, the second ANOVA underlines the absence of the influence of educational level on STAI 
(F=.34, p=.57) and SCL (F=.02, p=.90), and the absence of the main effect of job status on STAI 
(F=1.57, p=.22) and SCL (F=.64, p=.53). 

In base-line phase (or T1) in order to explore predictive variables of the anxiety, an analysis of 
hierarchical regression for separate blocks were used: including age, educational level and job status in 
the first block, and the level of skin conductance in the second block. The analysis shows that only the 
level of SCL is the predictor of anxiety, explaining 90.7% of the overall variance (table 2). 

3596



Table 2: Model summary of hierarchical regression analyses that predicts the anxiety. 

Model Variables R2 Adjusted R2 SE Β T P 
1 Age .179a .032 .110 .059 .226 .824 

 Educational level   .527 -.010 -.037 .971 

 Job status   .293 -.154 -.563 .581 

2 Age .952 .907 .035 .113 1.343 .199 

 Educational level   .169 .010 .119 .906 

 Job status   .095 .021 .233 .819 

 SCL .084 .953 11.888 .000 
Abbreviations: β = Beta Standardized Coefficients; SE = Standard Error. 

In order to measure predictive variables to the level of anxiety, the linear regression analysis shows that, 
during the third trimester of gestation (T3), only predictive variable is the having partecipated in the 
psycho-educational path, explaining 35.3% of the overall variance (table 3). 

Table 3: Model summary of hierarchical regression analysis that predicts SCL during third trimester  

Variables R2 Adjusted R2 SE Β T P 
Age .419 .353 .100 -.097 -.716 .479 

Educational level   .462 .062 .460 .648 

Job status .274 .015 .112 .912 

Group .423 .646 4.977 .000 
Abbreviations: β = Beta Standardized Coefficients; SE = Standard Error. 

Similarly, another linear regression analysis shows that, during the first follow-up (that is three months 
after giving birth or T4), the having partecipated in the psycho-educational path can be considered the 
only predictive variable of the anxiety, explaining 85.1% of the overall variance (table 4). 

Table 4: Model summary of hierarchical regression analysis that predicts the SCL during the first follow-up  

Variables R2 Adjusted R2 SE Β T P 
Age .867 .851 .070 -.039 -.597 .554 

Educational level   .323 .062 .961 .343 

Job status .192 .001 .023 .982 

Group .297 .936 15.028 .000 

Abbreviations: β = Beta Standardized Coefficients; SE = Standard Error. 

The same analysis carried out during the second follow-up (six months after giving birth or T5) 
underlines the predictive role of psicho-educational training on the level of anxiety, measured trough 
SCL, explaining 91.9% of the overall variance (table 5). 

Table 5: Model summary of hierarchical regression analysis that predicts the SCL during the second follow-up  

Variables R2 Adjusted R2 SE Β T P 
Age .928 .919 .056 -.007 -.149 .882 

Educational level   .260 .001 .019 .985 

Job status .154 -.016 -.325 .747 

Group .238 .964 21.016 .000 
Abbreviations: β = Beta Standardized Coefficients; SE = Standard Error. 
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Finally, in order to measure predictive variables to the general level of state anxiety during the second 
follow-up phase (that is six months after giving birth), a linear regression analysis is carried out: the 
analysis underlines only the role of psycho-educational training as predictive dimension, explaining 
23.8% of the overall variance (table 6). 

Table 6: Model summary of hierarchical regression analysis that predicts the STAI Y  
during the second follow-up  

Variables R2 Adjusted R2 SE β T P 
Age .488a .238 .244 .156 1.008 .320 

Educational level   1.124 .139 .899 .375 

Job status .667 -.130 -.836 .409 

Group 1.031 .426 2.867 .007 
Abbreviations: β = Beta Standardized Coefficients; SE = Standard Error. 

4 DISCUSSION AND CONCLUSIONS 
Gestation functions as a bridge from what a woman is to what she will become; the requie developmental 
task is to become mother and face to herself in a period of psycho-physical transformations. 

Several studies have tried to clarify as some features can influence prenatal attachment development, 
such as: variables concerning the psychopathology dimensions, like depressive symptoms or anxiety-
inducing; factors concerning the emotional-affective background, like a dysfunctional attachment to 
one’s own parental figures; elements connected to previous abortions or perinatal death [25, 26]. 

In particular, literature points out that the presence of anxious patterns since pregnancy, is able to 
influence not only the emotional balance of the pregnant woman before, but also the development of 
the fetus and the unborn child afterwards. 

The aim of the present study was to evaluate the physiological reactions related to anxiety, and the 
emotional coping strategies in a group of pregnant women after a training path consisting of biofeedback 
and psycho-educational interventions. In particular, we hypothesized the presence of an improvement 
of physiological reactions with a reduction of the phasic activity, and an improvement in the strategies 
of emotional coping and of the tonic activity following the training path. 

The present research showed that, during the monitoring phase (or first phase), an increase in 
excitement was observed; in particular the participants expressed an improvement in phasic activity 
during a creative stimulation with themes such as labor, birth, puerperium, becoming a parent, the 
couple’s relationship. 

Confirming to the research hypotheses, during the third trimester of gestation, the only predictive 
variable of the anxiety is the having partecipated in the psycho-educational path; similarly, during the 
first and second follow-up (that is three and six months after giving birth), the participation in the psycho-
educational path can be considered the only predictive variable of the general level of state anxiety. 

Disconfirming the hypothesis, results show the absence of a reduction in state anxiety during the second 
trimester of gestation, defined as “adaptation phase”, altought data confirm the literature which 
schematizes the pregancy into five main steps [27]: 

1 conception: the mental perception of the baby appears before the biological one, considered as 
the insight of pregnancy in the woman psychic reality; 

2 first trimester: characterized by ambivalence (acceptance/refusal of dyad) that is revealed through 
somatic manifestations, such as nauseas, alimentary intolerance, hunger attacks; 

3 second trimester: or phase of adaptation, characterized by fetal movement’s perception and by 
anxieties and imaginings manifestations, such as: loss anxieties due to the consciousness of fetus 
as an autonomous being; or fears of one’s own or baby’s malformations;  

4 third trimester: characterized by a lethargy and passivity condition as the woman concentrates on 
herself and on the childbirth, isolating herself from external world. Worries arise for the childbirth 
and about separation from fetus, woman especially fears that the baby or herself might die. This 
period is characterized by anxieties relating to her own birth and to the loss of maternal body; 
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5 in the end, the childbirth is the evident proof of one’s own power to give life, but this is inevitably 
related to pain. 

Results underline that, through a specific psycho-educational training and the use of bio-feedback, it 
was possible to observe how the entire experimental group, with respect to the control group, has 
acquired specific skills aimed at significantly reducing the risk factors manifested by perinatal anxiety 
disorders.  

Thanks to the biofeedback techniques and to the visualization training, on previously described topics, 
it was possible to teach pregnant women of the intervention group, how to recognize the stressful 
emotional state and the ways, through acoustic and visual feedback of the MindLab Set, of inhibiting 
neurovegetative activity.   

The psycho-biological vulnerability of a pregnant women must be considered in a multifactorial 
perspective, as a result of many variables which, by mutually enhancing one another, can become 
precursors of dysfunctional elements.  Thanks to the study described above,  it was verified that: the 
training applied to improve the emotional variables in pregnant women has had positive effects, much 
greater the higher was the stress and the anxious constraint. Furthermore, the MindLAB Set has proved 
to be a reliable and easy-to-use tool in the obstetric setting.   

Considering the adverse obstetric results and the serious consequences for maternal and fetal health 
associated with the occurrence of anxiety during pregnancy, the results of this study are extremely 
important. The promotion of mental health in pregnancy appears fundamental for consequences that 
states of maternal psychological distress entail in women, children and couples; in particular, one of 
most common risks associated with the motherhood is the presence of anxiety. 

The knowledge and understanding of the factors associated with the presence of anxiety, allows for the 
development of preventive care measures, such as the structuring of interventions aimed at promoting 
the mental health of pregnant women. 
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