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Abstract
Background Preterm birth, which occurs when a baby is born before 37 weeks, has enormous implications for 
public health. It is the leading cause of infant death and mortality in children under the age of five. Unfortunately, the 
multifaceted causes of preterm birth are not fully understood. One construct that has received increasing attention in 
women’s transition to motherhood is body boundaries, i.e., the metaphorical barriers that separate the self from the 
outer, surrounding “not self.” This study aims to examine the role of well-defined and disturbed body boundaries in 
predicting preterm birth.

Methods A sample of 655 Israeli pregnant women reported their sense of body boundaries (BBS, as measured by 
the Sense of Body Boundaries Survey) pre- and postnatally. We performed a General Linear Model (GLM) testing the 
effect of the BBS total score on the days women delivered before their due date and controlling for whether it was the 
women’s first child.

Results Our GLMs controlling for whether it was the women’s first child showed that the BBS total mean exhibited a 
significant predictive effect on the number of days delivered before the due date (F(57,313) = 3.65, p < .001).

Conclusions These results demonstrate heterogeneity in women’s sense of body boundaries during pregnancy and 
are the first to disentangle a link between disturbed body boundaries and preterm birth. Mediating mechanisms in 
this relation, e.g., psychosocial stress, as well as clinical implications are discussed in detail.
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Background
Preterm birth, occuring in about 12% of pregnancies 
worldwide, is the leading cause of neonatal morbidity 
and mortality. Evidence suggests that the rate of preterm 
birth may not only be related to physical symptoms, but 
also to psychological factors [1, 2]. One potential influen-
tial factor is a woman’s sense of body boundaries. While 
body boundaries have been of increasing research inter-
est, it is still unknown whether they are a stable construct 
over the lifespan or whether they are malleable, and if so 
what life-events cause them to change.

The importance of well-defined body boundaries
The boundary of the body defines the self: it separates the 
self from its surroundings [3, 4] and establishes a clear 
line between the self and the other [5]. Those boundaries 
contribute to an individual’s sense of self-sustainability 
and existence [6], in which their body is considered inte-
gral to their self.

Research has, thus far, revealed that the sense of body 
boundaries differs between individuals [4, 7]. Those who 
have well-defined boundaries are able to be attentive to 
their body sensations, to be sensitive to them, and to 
interpret them in an appropriate way [4]. On the other 
hand, people experiencing a sense of disrupted body 
boundaries may find it difficult to identify their body sen-
sations, reflecting alienation from their bodies. This dif-
ficulty may manifest, for example, as apathy towards their 
bodies [8], or as an exaggerated sensitivity to body sig-
nals, leading to a sense of threat [9].

The integrity of body boundaries is influenced, for 
example, by an individual’s self-consciousness [10] and 
life events [4, 11, 12]. Expanding our knowledge of the 
role of body boundaries in pregnancy and birth is impor-
tant as a person’s conceptualization of their physical 
aspects and their awareness of their body are associated 
with less engagement in unhealthy prenatal behaviors 
and decreased postnatal depression [13].

Body boundaries and pregnancy
As previous studies have indicated the sense of body dif-
ferentiation to be related to periods of transition [14], the 
present study explores body boundaries during women’s 
pregnancy and adjustment to motherhood. In this period 
of change and adjustment, women may be particularly 
challenged in terms of their sense of self and sense of 
their bodies [7, 11]. During pregnancy, the body experi-
ence is a reflection not only of the physical changes tak-
ing place, but also of the formative process of becoming 
a mother [15]. These physical and mental changes in 
pregnancy affect women’s perceptions of their bodies and 
may impact their sense of body boundaries.

First, women experience drastic physical changes dur-
ing the course of their pregnancies, both in terms of its 

appearance and functionality. Facing their transform-
ing body size, shape, and weight, some pregnant women 
become less aware of their body dimensions [16]. Con-
versely, pregnancy may increase body awareness through 
higher connectedness to bodily functions and sensa-
tions [13]. In pregnancy, women’s bodies may demand 
increased attention as physical states, such as hunger 
and fatigue, are experienced more intensely [13]. Further, 
pregnant women may be more attuned to their inner 
physical experiences as a result of knowing that their 
future child is developing inside them [13, 15]. Pregnancy 
can thus intensify a woman’s attention to her body and its 
functions.

In addition, some women experience a new sense of 
meaning and connection to their bodies due to its abil-
ity to create life and their evaluation of its functionality 
[17]. Others report feeling out of control due to the enor-
mous physical changes taking place in their bodies [18, 
19], potentially thus perceiving their bodies as separate 
from the self.

Further, pregnancy involves the sharing of a woman’s 
body with another organism. Women’s responses to this 
condition range from experiencing comfort and pride to 
feeling invaded [18]. Some women have further reported 
feelings of confusion regarding their body boundar-
ies and their bodies’ separation from both the fetus and 
the outside world [20, 21]. These women may be par-
ticularly impacted by a sense of disrupted body bound-
aries. Finally, women’s sense of body boundaries may be 
impacted by the public nature of pregnancy. While preg-
nancy is a personal experience, its visibility can make it a 
very public one, attracting attention [22]. Although some 
women enjoy this attention, others feel that their bodies 
have become “public property” [20].

Body boundaries and preterm births
As is evident, the experience of pregnancy and the tran-
sition to motherhood constitute a significant transition 
in life. Both the physical and mental changes hold the 
potential to alter women’s perceived body boundaries. 
Investigating this link further is of importance as psy-
chological factors such as anxiety and depression dur-
ing pregnancy are associated with slowing growth of 
the fetus, giving birth to a low birth weight infant, fetal 
distress, adverse neurodevelopmental outcomes for the 
child, and preterm birth [1, 2].

Preterm birth, particularly, is of immense clinical rel-
evance. Still, its multifaceted etiology is not fully under-
stood. Physical conditions, such as prior history of 
pregnancy and abortion, complications of maternal 
hypertension, fetal growth restriction, premature rup-
ture of the membranes, placenta previa, and abnormal 
presentation, are associated with preterm birth [23, 24]. 
However, these risk factors do not adequately predict 
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preterm births. Psychological factors in particular hold 
potential for further insight, as they have been shown to 
increase the risk for preterm birth and potentially inter-
fere with women’s ability to maintain a healthy pregnancy 
[25].

Substantial evidence points to the intricate relation-
ship between psychological factors and preterm birth, 
yet there remains a substantial gap in our knowledge. An 
underexplored and compelling factor potentially contrib-
uting to preterm birth is the sense of one’s body bound-
aries as disrupted. This disruption could exacerbate the 
perceived challenges and stress experienced by expect-
ant mothers. The existing body of literature has already 
illuminated connections between various body-related 
experiences and preterm birth. The existing literature has 
already illuminated connections between various body-
related experiences and preterm birth. For example, 
research has shown that experiences such as body dis-
satisfaction and shame during pregnancy are linked to 
heightened risk of preterm birth [18, 24, 25].

Moreover, stress related to body image has been shown 
to correlate with increased depressive symptoms and 
anxiety [26], both of which have established links to 
birth complications [27, 28] and preterm birth [29–32]. 
Furthermore, during pregnancy, women may experience 
internally-oriented body experiences, such as a sense of 
estrangement from their own bodies and a diminished 
sense of embodiment, making it challenging to adapt to 
the physical changes that pregnancy entails [11].

These experiences of body estrangement have been 
positively associated with psychological distress and 
negatively associated with overall well-being [33]. In a 
domino effect, cumulative psychosocial stress has been 
established as a significant risk factor for preterm birth 
[34, 35]. Therefore, disruptions in the sense of body 
boundaries may play a critical role in the complex land-
scape of preterm birth, influencing the mental and physi-
cal health of expectant mothers, ultimately impacting the 
timing of childbirth.

The current study
In conclusion, the body experience during pregnancy is 
a specific and particular experience, and yet to date this 
experience and its implications have hardly been sys-
tematically studied. We aim to address this gap in the 
literature through the present study. It is conceptualized 
as a two-study design. In study 1, we use a case-control 
design to investigate whether perceived body boundaries 

change in pregnant women (T1, T2) as compared to non-
pregnant women (T1, T2). In Study 2, we relate antepar-
tum sense of body boundaries to preterm birth.

We hypothesize that perceived body boundaries will 
undergo significant changes in pregnant women between 
two time points (T1, T2), with differences observed 
when compared to non-pregnant women at correspond-
ing time points (T1, T2). Specifically, we anticipate an 
increase in body awareness and boundary differentia-
tion during pregnancy due to the unique physical and 
mental changes associated with this life phase. In Study 
2, we expect greater disruption or instability in antepar-
tum sense of body boundaries to be associated with an 
increased risk of preterm birth. This hypothesis is based 
on the premise that a disrupted sense of body boundar-
ies can exacerbate the challenges and stressors faced by 
expectant mothers, which, in turn, may adversely affect 
pregnancy outcomes.

Materials and methods
Samples and procedure
Pregnancy sample. Participants in Time 1 of the study 
were 655 pregnant Israeli women. They were recruited 
via social media (i.e., Facebook, online forums dedicated 
to the topics of pregnancy and transition to motherhood), 
and invited to participate in a study being conducted on 
“The long-term effects of negative childhood experiences 
on the transition to motherhood.” Participants had to be 
Hebrew-speaking and at least 18 years old. Of the 655 
Time 1 participants, 394 (60%) participated at Time 2 
(M = 8.54, SD = 3.33, range 3–21 weeks postpartum).

We conducted a series of analyses to examine whether 
there was a pattern of selective attrition. The two groups 
did not differ in number of children t(653) = 0.35, p = .732 
or family status, t(3) = 2.47, p = .484. However, the groups 
did differ in age t(651) = 3.01, p = .031, Cohen’s d effect 
size = 0.24; level of education t(626) = 4.16, p < .001, 
Cohen’s d effect size = 0.33; and socio-economic status, 
t(2) = 11.03, p = .004. Time 2 respondents were slightly 
older (M = 30.96, SD = 4.68) than dropouts (M = 29.83, 
SD = 4.70). They also reported being slightly more edu-
cated than dropouts (M = 16.19 years, SD = 2.27 for the 
respondents; M = 15.37 years, SD = 2.64 for dropouts). 
Further, a higher number of Time 2 respondents than 
dropouts reported an income higher than the average 
income in Israel (n = 126, 32.1% for respondents, n = 58, 
22.5% for dropouts). The following analyses in this study 
included the 394 women who participated in both the 

Table 1 Demographics for pregnancy sample and control group
Sample Age SES Years of Education

Far Below Average Below Average Average Above Average Far Above Average
Pregnancy Sample 30.96 (4.68) - 41.22% 26.72% 32.06% - 16.19 (2.27)
Control Group 31.51 (6.24) 22.03% 31.06% 18.51% 25.69% 3.74% 16.04 (2.93)
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Time 1 and Time 2 assessments, with an average time 
between T1 and T2 responses was 19.14 weeks.

Demographics are illustrated in Table  1. At Time 1, 
7.4% of the participants (n = 29) were currently in the 
first trimester of their pregnancies ( < = 13 weeks); 34.5% 
(n = 136) were in the second trimester (14–26 weeks); and 
58.1% (n = 229) were in the third trimester ( > = 27 weeks). 
Fifty women (12.7%) reported having undergone fertility 
treatment, and 17% (n = 67) reported high risk pregnan-
cies. Approximately half the women (n = 202, 51.3%) were 
pregnant with their first child.

Control group. For comparison, a control group of 
N = 337 Hebrew-speaking Israeli women at least 18 years 
of age were recruited. Fifteen of these participants had to 
be excluded as they completed questionnaires in under 
seven minutes, indicating that these participants may not 
have given sufficient attention to the questionnaire items. 
As a result of the little time spent on the questionnaires, 
the responses likely do not accurately reflect the par-
ticipants’ true perceptions and experiences, which could 
compromise the reliability of our results. This resulted in 
a final sample size of n = 322. Participants were recruited 
through social media platforms. For their participation, 
participants were given the opportunity to enter a gift 
card lottery. They completed questionnaires in random-
ized order through Qualtrics Research Software.

Demographics of the control group are illustrated in 
Table 1. 279 women participated in the study at T1 but 
dropped out before the T2 assessments.

Measures
Sense of disrupted body boundaries. Women’s sense of 
body boundaries was assessed at Time 1 and Time 2 by 
the Sense of Body Boundaries Survey (BBS) [26]. The BBS 
is a 17-item scale, consisting of two subscales: the Bar-
rier subscale, measuring the individual’s sense of physical 
separateness from their surroundings (e.g., “My feeling 
of physical separation from the environment is rather 
vague,” “I don’t feel strictly separated from the surround-
ing reality”) and the Permeability subscale, measuring the 
individual’s sense of body vulnerability (e.g., “I feel that 
my body is susceptible to outer influences,” “Sometimes I 
imagine my body as a wide-open window”). Participants 
indicated the extent to which the statement described 
their body experience on a five-point Likert-type scale, 
with scores ranging from 1 (definitely don’t agree) to 5 
(strongly agree). Mean scores were used, with higher 
scores in the Barrier and Permeability subscales repre-
senting higher levels of a sense of disrupted body bound-
aries. Validity of scores on the BBS was supported by its 
positive correlation with the Body Self Questionnaire [4]. 
Reported internal consistency and test–retest reliability 
for scores on the BBS were 0.87 and 0.68–0.83 respec-
tively [26]. The scale was originally written in Polish. It 

was translated into Hebrew using a synthesis of multiple 
independent translations.

Statistical analyses
Study 1
First, we examined the descriptives for the BBS average 
score as well as its two subscales in the pregnancy sample 
and control group separately at T1 and T2. We then used 
paired samples t-tests to test whether the BBS average 
or its subscales’ scores changed significantly between T1 
and T2 in the group of pregnant women, and then in the 
control group.

Study 2
Using the sample of pregnant women, we first calcu-
lated bivariate Pearson correlations between the BBS 
total average, its two subscales, and the number of days 
women gave birth before their due date. Next, we per-
formed a General Linear Model (GLM) testing the effect 
of the BBS total score on the days women gave birth 
before their due date and controlling for whether it was 
the women’s first child. We repeated these analyses with 
the BBS subscales.

Results
Study 1
In pregnant women, the average score of the BBS was 
1.82 (SD = 0.56) at T1 and decreased to 1.62 (SD = 0.47) 
at T2. The difference between T1 and T2 was significant 
(t(321) = 6.93, p < .001). Looking at the BBS subscales, 
we found that the average scores in both subscales sig-
nificantly decreased between T1 (BBS subscale “Bar-
rier” M = 1.59, SD = 0.60; BBS subscale “Permeability” 
M = 1.94, SD = 0.55) and T2 (BBS subscale “Barrier” 
M = 1.39, SD = 0.51; BBS subscale “Permeability” M = 1.75, 
SD = 0.50) in pregnant women (“Barrier”: t(321) = 6.15, 
p < .001 two-sided; “Permeability”: t(321) = 6.43, p < .001 
two-sided).

In the control group, the average score of the BBS was 
1.87 (SD = 0.70) at T1 and increased to 2.01 (SD = 0.68) at 
T2. For the overall BBS score, the difference between T1 
and T2 was significant (t(304) = -22.27, p < .001). How-
ever, looking at the BBS subscales, we found that the aver-
age scores in both subscales did not significantly change 
between T1 (BBS subscale “Barrier” M = 1.77, SD = 0.70; 
BBS subscale “Permeability” M = 2.26, SD = 0.60) and T2 
(BBS subscale “Barrier” M = 1.77, SD = 0.71; BBS sub-
scale “Permeability” M = 2.2, SD = 0.63) in non-pregnant 
women (“Barrier”: t(304) = -0.90, p = .369 two-sided; “Per-
meability”: t(304) = 1.44, p = .152 two-sided). These results 
are depicted in Fig. 1.
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Study 2
The bivariate Pearson correlation between the BBS total 
mean and the number of days women gave birth before 
due date was non-significant (r = .05, p = .312) and so were 
both the correlations with the BBS subscale “Barrier” 
(r = .07, p = .149) and “Permeability” (r = .03, p = .509).

However, as our GLMs controlling for whether it 
was the women’s first child have shown, the BBS total 
mean exhibited a significant predictive effect on the 
number of days women gave birth before the due date 
(F(57,313) = 3.65, p < .001, partial η2 = 0.4, R2

whole model = 
0.4 (Adjusted R2 = 0.29)). Figure 2 depicts the number of 

days women gave birth before their due date as a function 
of the BBS total mean.

Moreover, both BBS subscales as well as their interac-
tion significantly predicted the number of days women 
gave birth before the due date (Barrier: F(17,221) = 2.17, 
p < .001, partial η2 = 0.14, Permeability: F(37,221) = 2.84, 
p < .001, partial η2 = 0.32, Barrier x Permeability: 
F(93,221) = 2.15, p < .001, partial η2 = 0.48, R2

whole model = 
0.6 (Adjusted R2 = 0.33)), despite controlling for whether 
it was the women’s first child.

Fig. 2 Scatter plot depicting the number of days women gave birth before due date depending on sense of body boundaries survey. Note: BBS Sense of 
body boundaries survey total mean

 

Fig. 1 T1 and T2 mean score of sense of body boundaries survey subscales in pregnant vs. non-pregnant women. Note: BBS Body boundaries survey. 
***p < .001
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Discussion
As we hypothesized and demonstrated in our study, 
women perceive body boundaries diversely as they expe-
rience pregnancy. Even though prior research has aimed 
to elucidate preterm birth predictors and establish a con-
nection between psychological factors, much remains 
unclear on the role of the sense of body boundaries. To 
our knowledge, this study is the first to explore a possible 
link between women’s sense of disrupted body boundar-
ies and preterm birth. While no significant connection 
was found, our results suggest that the number of preg-
nancies might alter women’s sense of body boundaries 
and its relation to preterm birth. These results underscore 
the importance of further investigation into the complex 
relationship between body boundaries and pregnancy 
outcomes, particularly preterm birth. The understand-
ing that the number of pregnancies can impact a woman’s 
perception of her body boundaries represents a novel 
insight and suggests that there may be underlying factors 
contributing to the intricate experiences of expectant 
mothers.

As mentioned above, previous studies have associated 
preterm birth with psychological factors and adverse life 
experiences. Behrman & Butler [27], for instance, have 
linked preterm birth with one’s experiences of severe 
life events, stress exposure, perceived social support and 
control, maternal anxiety, and racism. However, the role 
of the sense of body boundaries has not yet been proven 
to increase the risk of preterm birth, though evidence 
suggests there to be an indirect link between them. As 
such, prior research implies that DDB likely increases 
stress levels and challenges during the transition to 
motherhood, thus possibly increasing the risk for stress-
related pregnancy complications such as preterm birth.

Brubaker & Wright [28] stated that women’s sense of 
autonomy is often influenced by body experiences during 
pregnancy. As such, Johnson et al. [20] and Schmied & 
Lupton [21] have argued that a sense of disrupted body 
boundaries may impact some women who, through inter-
views, reported confusion regarding their body bound-
aries and body-baby-environment separation. Further, 
Talmon et al. [7] examined body-differentiation and its 
effect on adjustment to motherhood and concluded that 
the transition to motherhood presents challenges that 
cannot possibly be addressed when both the body and 
the self are perceived as vulnerable and disrupted. More-
over, women with “undifferentiated” patterns between 
the body and self-reported low levels of body agency, 
increased mother-infant bonding difficulties, high levels 
of body estrangement, and a more challenging adjust-
ment to motherhood.

In the present study, we explored the role of women’s 
sense of body boundaries during women’s pregnancy and 
adjustment to motherhood. In particular, we investigated 

disrupted body boundaries as a potential risk factor for 
predicting preterm birth. Using a two-study design, our 
results show that in pregnant women, the average of BBS 
decreased significantly from T1 to T2 (general subscales) 
and increased in the control group. Further, our GLMs 
controlling for whether it was the woman’s first child 
showed that the BBS total means exhibited a significant 
predictive effect on the number of days women gave birth 
before the due date. These results demonstrate heteroge-
neity in women’s sense of body boundaries in the tran-
sition to motherhood. Thus, our study paves the way for 
future research while bringing light to a link between a 
sense of disrupted body boundaries and preterm birth.

Body boundaries and pregnancy
Prior research has examined women’s experiences with 
pregnancy and their bodies. The body experience dur-
ing pregnancy is a particular experience [11] that has yet 
to be thoroughly studied. Our study’s results expand on 
current literature about the diverse experiences one may 
undergo during pregnancy.

Moreover, as diverse as women’s experiences of their 
bodies during pregnancy are, they may reflect their reac-
tions to concrete physical changes as well as self-repre-
sentations during the transition to motherhood [11]. 
Prior research has explored women’s sense of embodi-
ment during pregnancy regarding physical and psycho-
logical changes [29], appearance, and functionality [15]. 
For instance, during pregnancy, the boundaries between 
the self and the other undergo significant changes [30], 
and the dichotomy between self and the outside world is 
broken down [31]. As such, Hodgkinson et al. [18] have 
argued that women might react to the sharing of their 
bodies with diverse feelings, both positive and nega-
tive. Such feelings might range from a feeling of com-
fort to one of being invaded, penetrated, and alienated 
from their bodies [18]. Therefore, the variety in feelings 
and the unique feature of pregnancy may cause women 
to experience a sense of disrupted body boundaries. 
Evidence has shown that women’s reported experiences 
include a feeling of confusion about their body boundar-
ies and their bodies’ separation from both the fetus and 
the outside world [20, 21].

Our results expand the literature on the aforemen-
tioned connection between the diversity of women’s 
sense of body boundaries, the uniqueness of pregnancy, 
and the understanding of the wide range of implica-
tions related to the body experience during this period 
by showing a significant decrease in the average score 
of the BBS among participants before and after birth. 
This connection reaffirms the findings that pregnancy is 
a complex period and is often associated with changes 
in women’s perceptions of body boundaries. Moreover, 
other factors such as poor socioeconomic conditions 
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and child maltreatment have also been associated with 
the development of a sense of disrupted body boundaries 
and altered body image as well as an increase in the risk 
of improper health behaviors, inadequate access to pre-
natal care, promoting the risk of preterm birth (Dolatian 
et al., 2018).

Body boundaries and preterm birth
To our knowledge, no previous studies have investigated 
women’s sense of body boundaries as predictors of pre-
term birth. Our aim to explore this possible connection 
was constructed through previous findings showing that 
(a) physical and mental changes hold the potential to 
alter women’s perceived body boundaries, and (b) psy-
chological factors are associated with pregnancy out-
comes, such as heart rate of the fetus, birth weight, fetal 
distress, congenital malformations, and preterm labor 
[1, 2]. Further, a sense of disrupted body boundaries 
has been found to possibly add to a mother’s perceived 
challenges and stress. As such, research has shown that 
women have reported a sense of loss of control as a result 
of the enormous changes taking place in their bodies [18, 
19] as well as the feelings of fear, violent penetration and 
alienation within their pregnancy [30]. Concurrently, 
psychological stressors are associated with an increased 
risk for preterm birth [25], thus leading to the hypothesis 
that a sense of disrupted body boundaries may predict 
preterm birth.

Unexpectedly, our study’s findings did not demon-
strate a significant connection between women’s report-
ing on their sense of body boundaries and their due 
dates. This might be attributed to the fact that a sense of 
body boundaries may vary from person to person, as it 
is a subjective, cognitively-emotional experience [32–34], 
that is constantly being remodeled and reworked through 
our relations with the world around us [35]. Thus, one’s 
sense of body boundaries may change throughout life and 
has many determinants that might affect how one might 
perceive their body in connectedness to the self and the 
environment. This subjective and malleable perception 
of body boundaries might be the reason why our findings 
did not demonstrate a significant connection, as preg-
nancy could be hypothesized to have contributed to an 
improvement in some women’s sense of body boundaries.

However, the results did exhibit a significant predictive 
effect on the number of days women gave birth before the 
due date when controlling for whether it was the wom-
an’s first child, looking at both BBS subscales as well as 
their interaction. These findings are consistent with prior 
research examining the role of pregnancies and body per-
ception. Talmon & Gizburg [11], for instance, assessed 
the psychological representations of the body experience 
during pregnancy. The study states that pregnant women 
may experience body dissatisfaction [18]; feel ashamed of 

their pregnant bodies [36]; as well as suggests changes in 
one’s sense of “feeling at home” in their own body, due to 
the perpetually changing pregnant body [37].

Moreover, with the presence of the developing fetus 
during pregnancy, a woman may feel as if her sense of 
personal space is violated and experience alienation from 
her body [11]. Upton & Han [38] have also suggested that 
women might feel as if they are losing themselves in their 
bodies during pregnancy. In addition, evidence shows 
that the disruption of women’s sense of body boundaries 
during pregnancy may reach its climax during the birth 
[31, 39], thus providing a link between pregnancy and 
possible changes in women’s sense of body boundaries.

As such, our findings positively contribute to the cur-
rent research by expanding on the relationship between 
a sense of disrupted body boundaries and pregnancy as 
well as providing insight into the possible high-risk fac-
tors of preterm birth. Moreover, our study establishes a 
connection between previously studied factors for pre-
mature birth as well as shows a significant relationship 
linking DDB and the number of days women gave birth 
before their due date. Finally, our research demonstrates 
diversity in women’s sense of body boundaries in the 
transition to motherhood and is a pioneer in examining 
a link between disrupted body boundaries and preterm 
birth.

Clinical implications
Previous studies have found that pregnancy is a unique 
experience and may affect women’s sense of body bound-
aries [40, 41]. Concurrently, evidence has also associated 
altered body image and prematurity [42]. In our study, 
we set out to explore the diverse ways in which women 
perceive their body boundaries during pregnancy and 
its potential impact on preterm birth. While our find-
ings did not reveal a statistically significant connection, 
they shed light on a possible link between the number of 
pregnancies and the alterations in women’s sense of body 
boundaries, along with its influence on preterm birth. In 
combination, these findings indicate that expanding on 
the literature regarding body boundaries and preterm 
birth is needed as it provides the knowledge and tools to 
address and assess perceptions of disrupted body bound-
aries within clinical practice.

In fact, the assessment of a sense of disrupted body 
boundaries during prenatal visits could be considered 
as clinicians care for women in the pregnancy period. 
This evaluation could help healthcare professionals bet-
ter understand and address the unique challenges that 
pregnant individuals may face. Addressing women’s sense 
of body boundaries also allows professionals to provide 
women with psychoeducation and treatment that may 
reduce the risk of pregnancy complications such as pre-
term birth.
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Moreover, treatment within clinical care can consist 
of integrative interventions focused on the body-mind-
environment connection (i.e. Mindfulness-Based Stress 
Reduction techniques), which aim to address possible 
disruption in the balance of how people perceive the self 
in relationship with their bodies and the environment 
[43]. Talmon & Ginzburg [11] highlight the importance 
of verbalization and processing of one’s feelings about 
their body. Thus, addressing one’s perceptions of their 
body is essential when aiming to defragment the broken 
“self” and establish a well-defined “body self” within the 
therapeutic setting.

In conclusion, to further inform clinical practice, future 
studies should explore risk and resilience factors in this 
relation to better understand and modify critical factors 
in high-risk pregnancies and preterm birth.

Strengths and limitations
Our study has several strengths. First, the large sam-
ple size allowed us to collect valuable and diverse data. 
Further, having a control group was essential as we had 
greater comparability as well as more information regard-
ing the potential differences in response between T1 and 
T2 participants and the control group. Our study is also 
the first to examine the link between women’s sense of 
body boundaries and preterm birth as well as pave the 
way for future research.

However, some limitations of our study include the 
fact that the utilized measure was not originally writ-
ten in Hebrew. The scale was originally written in Polish 
and translated into Hebrew using a synthesis of multiple 
independent translations. The potential influence of cul-
ture and language must be taken into account by future 
studies in this field, even though the BBS is a valid and 
reliable measure [26].

Moreover, although our results show heterogeneity 
within women’s sense of body boundaries, there is a need 
to consider factors such as race, ethnicity, income and 
education level, sexual identity, and/or other psychoso-
cial factors as they may play a role in women’s perceptions 
and reporting on body boundaries. Moreover, our sample 
consists of only cisgender women. Further research is 
needed regarding sexual minorities’ experiences.

In addition, it is important to note that the sample sizes 
in the current study were constrained by the data’s ori-
gin within the scope of another project, which could have 
limited our ability to detect some of the hypothesized 
effects. We recognize the potential limitations in statis-
tical power, and we emphasize the importance of future 
replication studies to bolster and validate the current 
findings.

Finally, even though our results do show variabil-
ity between pre and post-birth data, there is still a need 
to examine changes in their sense of body boundaries 

women might experience within a longitudinal approach. 
Women’s perceptions of their bodies must be analyzed by 
considering levels of changes or stability within pericon-
ceptional, pregnancy, and postpartum periods. Further, 
it is important to investigate whether pregnancy can be 
known to improve women’s sense of body boundaries. 
For instance, recruiting participants in clinical settings, 
which can facilitate the conduction of follow-ups during 
pregnancy and postpartum would be convenient. Thus, 
other potential mediators that may affect women’s sense 
of body boundaries could be addressed and examined 
multiple times within the pregnancy period.

As such, future research on body boundaries and preg-
nancy should explore the unique nature of women’s expe-
riences and environment, controlling for whether or not 
age, educational level, family status, life events, and aver-
age income have a higher predictive value of a sense of 
disrupted body boundaries during pregnancy. Further, 
studies should further examine a possible connection 
on whether a sense of disrupted body boundaries might 
add to a mother’s perceived stress and challenges. Lastly, 
an additional topic worthy of further research relates to 
body boundaries and people who give birth, to address 
a current literature gap regarding transgender men, 
non-binary, and queer pregnant people who experience 
uniqueness within their pregnancies themselves.

Conclusion
Women’s sense of body boundaries has been understud-
ied as a possible predictor for preterm birth. Although 
prior research suggests a connection between the effect 
of psychosocial factors, how women perceive the chal-
lenges of motherhood, and preterm birth, little has been 
studied about the connection between women’s sense of 
body boundaries and preterm birth. Our study’s findings 
show (a) heterogeneity in women’s reportings of their 
body boundaries and (b) suggest a connection between 
women’s sense of body boundaries and preterm birth. 
This connection is demonstrated by the fact that a dis-
rupted sense of body boundaries predicted a higher num-
ber of days a woman’s child was born before the due date. 
Moreover, future research may use these findings to fur-
ther examine the role of women’s sense of body boundar-
ies in predicting preterm birth when incorporating other 
potential mediators and looking at a wider scope of pop-
ulations. Finally, our results also enable clinical settings 
to consider the importance of care for pregnant popula-
tions in understanding and modifying critical factors in 
high-risk pregnancies and preterm birth.

Acknowledgements
Not applicable.



Page 9 of 10Spaegele et al. BMC Pregnancy and Childbirth          (2024) 24:110 

Author contributions
NS was involved in conceptualization, formal analysis, software, visualization, 
project administration, writing the original draft, and editing. JD was involved 
in conceptualization, formal analysis, project administration, writing the 
original draft, and editing. MR was involved in writing the original draft and 
editing. AT was involved in data curation, funding acquisition, methodology, 
project administration, resources, supervision, and editing. All authors 
reviewed all sections of the manuscript and agree with its publication in the 
current form.

Funding
The authors received no financial support for the research, authorship, and/or 
publication of this article.
Open Access funding enabled and organized by Projekt DEAL.

Data availability
The datasets generated and/or analyzed during the current study are not 
publicly available due to the sensitive nature of the questions asked but are 
available from the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
The study approval was obtained from the Tel Aviv University’s Institutional 
Review Board and informed consent was obtained from all the participants. 
The current study was conducted in accordance with the Declaration of 
Helsinki.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 16 March 2023 / Accepted: 13 December 2023

References
1. Schetter CD, Tanner L. Anxiety, depression and stress in pregnancy: implica-

tions for mothers, children, research, and practice. Curr Opin Psychiatry. 
2012;25(2):141–8.

2. Glynn L, Schetter C, Hobel C, Sandman C. Pattern of perceived stress and anx-
iety in pregnancy predicts preterm birth. Health Psychol. 2008;27(1):43–51.

3. Kochan-Wójcik M. Experiencing one’s own corporeity vs. the level of differen-
tiation of self. J Appl Psychol. 2011;9(2):71–88.

4. Obada OS. Body ego and trauma as correlates of comfort in the physical 
proximity of others. Pol Psychol Bull. 2014;45(1):92–100.

5. Anzieu D, Turner CT. The skin ego. New Haven, CT: Yale University Press; 1989.
6. James W. Psychology: the briefier course. Toronto, Canada: General Publish-

ing Company; 2001.
7. Talmon A, Shaham Salomon N, Ginzburg K. Differentiation of the self and the 

body and adjustment to motherhood – a latent class analysis. J Affect Disord. 
2020;276:287–96.

8. Streeck-Fischer A, van der Kolk BA. Down will come baby, cradle and all: diag-
nostic and therapeutic implications of chronic trauma on child development. 
Aust N Z J Psychiatry. 2000;34(6):903–18.

9. Schmidt NB, Lerew DR, Trakowski JH. Body vigilance in panic disorder: 
evaluating attention to bodily perturbations. J Consult Clin Psychol. 
1997;65(2):214–20.

10. Dambrun M. When the dissolution of perceived body boundaries elicits 
happiness: the effect of selflessness induced by a body scan meditation. 
Conscious Cogn. 2016;46:89–98.

11. Talmon A, Ginzburg K. Who does this body belong to? The development and 
psychometric evaluation of the body experience during pregnancy scale. 
Body Image. 2018;26:19–28.

12. Talmon A, Ginzburg K. Chased by the past: the relation between Childhood 
Maltreatment and Fear of Childbirth. Sex Roles. 2019;81(3):223–34.

13. Rubin LR, Steinberg JR. Self-objectification and pregnancy: are body func-
tionality dimensions protective? Sex Roles. 2011;65(7–8):606–18.

14. Showers CJ, Ryff CD. Self-differentiation and well-being in a life transition. 
Pers Soc Psychol Bull. 1996;22(5):448–60.

15. Bailey L. GENDER SHOWS: first-time mothers and embodied selves. Gend Soc. 
2001;15(1):110–29.

16. Slade PD. Awareness of body dimensions during pregnancy: an analogue 
study. Psychol Med. 1977;7(2):245–52.

17. Watson B, Fuller-Tyszkiewicz M, Broadbent J, Skouteris H. The meaning of 
body image experiences during the perinatal period: a systematic review of 
the qualitative literature. Body Image. 2015;14:102–13.

18. Hodgkinson EL, Smith DM, Wittkowski A. Women’s experiences of their preg-
nancy and postpartum body image: a systematic review and meta-synthesis. 
BMC Pregnancy Childbirth. 2014;14:330.

19. Warren S, Brewis J. Matter over mind? Examining the experience of preg-
nancy. Sociology. 2004;38(2):219–36.

20. Johnson S, Burrows A, Williamson I. ‘Does my bump look big in this?’ The 
meaning of Bodily Changes for First-time mothers-to-be. J Health Psychol. 
2004;9(3).

21. Schmied V, Lupton D. Blurring the boundaries: breastfeeding and maternal 
subjectivity. Sociol Health Illn. 2001;23(2):234–50.

22. Draper D. Blurring, moving and broken boundaries: men’s encounters with 
the pregnant body. Sociol Health Illn. 2003;25:743–67.

23. Misra D, Strobino D, Trabert B. Effects of social and psychosocial fac-
tors on risk of preterm birth in black women. Paediatr Perinat Epidemiol. 
2010;24(6):546–54.

24. Dworkin SL, Wachs FL. Getting your body back: postindustrial fit motherhood 
in shape fit pregnancy magazine. Gend Soc. 2004;18(5):610–24.

25. Micali N, Larsen PS, Strandberg-Larsen K, Andersen AMN. Size at birth 
and preterm birth in women with lifetime eating disorders: a prospective 
population-based study. 123(8):1301–10.

26. Downs DS, DiNallo JM, Kirner TL. Determinants of pregnancy and postpartum 
depression: prospective influences of depressive symptoms, body image 
satisfaction, and exercise behavior. Ann Behav Med. 36;1:54–63.

27. Dunkel Schetter C, Tanner L. Anxiety, depression and stress in pregnancy: 
implications for mothers, children, research, and practice. Curr Opin Psychia-
try. 2012;25(2):141–8.

28. Söderquist J, Wijma B, Thorbert G, Wijma K. Risk factors in pregnancy for post-
traumatic stress and depression after Childbirth. BJOG Int J Obstet Gynaecol. 
2009;116(5):672–80.

29. Li D, Liu L, Odouli R. Presence of depressive symptoms during early preg-
nancy and the risk of preterm delivery: a prospective cohort study†. Hum 
Reprod. 2009;24(1):146–53.

30. Fransson E, Örtenstrand A, Hjelmstedt A. Antenatal depressive symptoms 
and Preterm Birth: a prospective study of a Swedish National Sample. Birth. 
2011;38(1):10–6.

31. Orr ST, Reiter JP, Blazer DG, James SA. Maternal Prenatal Pregnancy-Related 
Anxiety and Spontaneous Preterm Birth in Baltimore, Maryland. Psychosom 
Med [Internet]. 2007;69(6). Available from: https://journals.lww.com/psy-
chosomaticmedicine/fulltext/2007/07000/maternal_prenatal_pregnancy_
related_anxiety_and.13.aspx.

32. Mancuso RA, Schetter CD, Rini CM, Roesch SC, Hobel CJ. Maternal Prenatal 
Anxiety and Corticotropin-Releasing Hormone Associated With Timing of 
Delivery. Psychosom Med [Internet]. 2004;66(5). Available from: https://jour-
nals.lww.com/psychosomaticmedicine/fulltext/2004/09000/maternal_prena-
tal_anxiety_and.22.aspx.

33. Mooney JT, Webb JB, Armstrong LM, Dahl AA. Caring for myself while I’m 
growing somebody else: mindful self-care buffers between pregnancy body 
disconnection and distress. Body Image. 2023;45:296–306.

34. Kramer MS, Lydon J, Séguin L, Goulet L, Kahn SR, McNamara H, et al. Stress 
pathways to spontaneous Preterm Birth: the role of stressors, psychological 
distress, and stress hormones. Am J Epidemiol. 2009;169(11):1319–26.

35. Rondó PHC, Ferreira RF, Nogueira F, Ribeiro MCN, Lobert H, Artes R. Maternal 
psychological stress and distress as predictors of low birth weight, prematu-
rity and intrauterine growth retardation. Eur J Clin Nutr. 2003;57(2):266–72.

36. Krzewska I, Dolińska-Zygmunt G. Sense of body boundaries survey: construc-
tion and psychometric values. Pol J Appl Psychol. 2013;11(3):93–110.

37. Behrman ER, Butler Stith A. Preterm Birth: causes, consequences, and Preven-
tion. Natl Acad Press; 2007.

38. Brubaker SJ, Wright C. Identity Transformation and Family Caregiving: narra-
tives of African American Teen mothers. J Marriage Fam. 2006;68(5):1214–28.

39. Stern DN, Bruschweiler-Stern N. The birth of a mother: how the motherhood 
experience changes you forever. Basic Books; 1998.

https://journals.lww.com/psychosomaticmedicine/fulltext/2007/07000/maternal_prenatal_pregnancy_related_anxiety_and.13.aspx
https://journals.lww.com/psychosomaticmedicine/fulltext/2007/07000/maternal_prenatal_pregnancy_related_anxiety_and.13.aspx
https://journals.lww.com/psychosomaticmedicine/fulltext/2007/07000/maternal_prenatal_pregnancy_related_anxiety_and.13.aspx
https://journals.lww.com/psychosomaticmedicine/fulltext/2004/09000/maternal_prenatal_anxiety_and.22.aspx
https://journals.lww.com/psychosomaticmedicine/fulltext/2004/09000/maternal_prenatal_anxiety_and.22.aspx
https://journals.lww.com/psychosomaticmedicine/fulltext/2004/09000/maternal_prenatal_anxiety_and.22.aspx


Page 10 of 10Spaegele et al. BMC Pregnancy and Childbirth          (2024) 24:110 

40. Young IM. Throwing like a girl and other essays in Feminist Philosophy and 
Social Theory. Indiana University Press; 1990. p. 228.

41. Stumpfögger N, Panagiotopoulou E. Blurred body boundaries of first-time 
mothers: an interpretative phenomenological analysis. Neuropsychoanalysis 
2021 July 3;23(2):97–109.

42. Fischer S, Cleveland SE. Body image and personality. D. Van Nostrand Co. Inc.; 
1958. p. 369.

43. Young IM. Pregnant embodiment: subjectivity and alienation. J Med Philos 
Forum Bioeth Philos Med. 1984;9(1):45–62.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations. 


	The experience of bearing a child: implications on body boundaries and their link to preterm birth
	Abstract
	Background
	The importance of well-defined body boundaries
	Body boundaries and pregnancy

	Body boundaries and preterm births
	The current study
	Materials and methods
	Samples and procedure

	Measures
	Statistical analyses
	Study 1
	Study 2


	Results
	Discussion
	Body boundaries and preterm birth
	Clinical implications
	Strengths and limitations

	Conclusion
	References


