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Abstract

Background: Prenatal stress causes negative health outcomes for the mother and fetus. Hence, investigating coping strategies is
essential to reduce such negative effects.
Objectives: The current study aimed to investigate the correlation between attachment behaviors and spiritual health with stress
during pregnancy.
Methods: In this cross-sectional study, 200 pregnant women referred to the health centers affiliated to Qazvin University of Med-
ical Sciences in 2015 are studied. Participants were selected using the multi-stage sampling technique. Data were collected us-
ing Paloutzian & Ellison’s Spiritual Well-Being Scale, Cranley’s Maternal-Fetal Attachment Scale, the Pregnancy Stress Scale, and a
researcher-made questionnaire consisting of demographic and midwifery information. Data were analyzed by SPSS version 20 us-
ing Pearson’s correlation coefficient and the multivariate linear regression analysis.
Results: The mean scores for spirituality, attachment behaviors, and prenatal stress were 104.15 ± 10.59, 95.91 ± 8.9, and 88.92 ±
36.93, respectively. A positive weak correlation was spotted between attachment and stress (P = 0.02, r = 0.15), and spiritual health
was found to have a negative, weak but significant association with the financial status (P < 0.001, r = -0. 22) and personal-family (P
= 0. 03, r = -0.14) subscales of stress. No significant correlation was observed between spiritual health and the total score of stress (P
> 0.05).
Conclusion: This study demonstrated that maternal-fetal attachment was correlated with prenatal stress while spiritual health was
not correlated with prenatal stress; however, spiritual health could predict some subscales of stress.
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1. Background

Pregnancy is a critical time in a woman’s life (1). About
16.5 to 74% of women experience stress in their first preg-
nancy (2). Salari et al. (2005) reported that 16.7 and 13.6% of
mothers suffered from severe and mild stress, respectively
(3). According to the literature, prenatal stress causes epi-
genetic changes that have lasting effects on the health of
both mother and fetus during childbirth and after preg-
nancy (4). The theory of psychological stress mentioned
stress as negative life events related to some social factors
that affect people’s mental and physical health (5).

Prenatal stress and anxiety cause the mother’s inappro-
priate responses to the fetus during pregnancy. Women

use various coping strategies to control prenatal stresses,
in which maternal-fetal attachment is a common choice
(6). Maternal-fetal attachment refers to the emotional and
affective experiences between pregnant women and the
fetus (7). The maternal-fetal attachment includes a wide
range of behaviors such as talking to the fetus and stroking
and touching the abdomen, which may start at the begin-
ning of the pregnancy when feeling the first fetal move-
ments or during the initial ultrasound. This attachment
gradually increases with gestational age, particularly as
the mother feels an enhanced frequency of fetal move-
ments (8).

Delavari et al. (2018) reported increased levels of

Copyright © 2020, Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0 International License
(http://creativecommons.org/licenses/by-nc/4.0/) which permits copy and redistribute the material just in noncommercial usages, provided the original work is properly
cited.

http://dx.doi.org/10.5812/ijpbs.83884
https://crossmark.crossref.org/dialog/?doi=10.5812/ijpbs.83884&domain=pdf


Haji Rafiei E et al.

maternal-fetal attachment behaviors during the third
trimester that the fetus movements are significantly
higher (9). Attachment behaviors such as talking, touch-
ing, and thinking about the fetus can calm the mother, and
daily repetition of these behaviors helps to reduce the ac-
tivity of the sympathetic nervous system, which in turn
is useful for avoiding unwanted thoughts (10). Findings
regarding the association between attachment behaviors
and prenatal stress are contradictory. So, Hee & Young
(2015) reported a negative association between maternal-
fetal attachment and prenatal stress (11). While Mi-Kyung
et al. (2011) reported no association between maternal-fetal
attachment and stress and depression (12).

Spiritual health is a key concept in coping with the
stress caused by diseases and adaptation to problems and
ailments (13). Iranian women regard pregnancy as a divine
gift (14). Zareipour et al. (2016) displayed a high level of the
spiritual health of pregnant Iranian women (13). Evidence
regarding the effect of spiritual health on stress are con-
tradictory. Goncalves et al. (2015) reported a negative asso-
ciation between spiritual and religious interventions with
stress (15). Zareipour et al. (2016) also found lower levels of
perceived stress in diabetic women with high levels of spir-
itual health (16), but in the study by Powers et al. (2007),
spirituality was found to not predict any aspect of affective
well-being, including stress (17).

2. Objectives

Prenatal stress causes several negative consequences
for the mother and fetus. Hence, identifying effective cop-
ing strategies to reduce prenatal stress has a major role
in improving maternal and fetal outcomes. According to
what was mentioned before and regarding the mentioned
gap in the literature, the current study aimed to investigate
the correlation between attachment behaviors and spiri-
tual health with stress during pregnancy.

3. Methods

3.1. Design and Setting

In this cross-sectional study, 200 pregnant women re-
ferred to health centers affiliated to Qazvin University of
Medical Sciences in 2015 are studied. Participants were
selected using a multi-stage sampling technique. So, ini-
tially, the city of Qazvin was divided into three districts.
Then, cluster sampling was performed. Two clusters were
selected at random from district one, three clusters from
district two, and one from district three. The participants
were distributed according to the number of people pre-
senting to the health centers. In the third stage, purposive
sampling was continually performed for three months.

Using the following formula, which is specially de-
signed for descriptive-correlational studies, and by consid-
ering a statistical power of 0.8, the minimum sample size
was determined at 196. However, we increased the sample
size to 200.

(1)n ≥

 z1−α
2
+ z1−β

0.5× ln
[
1+r
1−r

]
2

+ 3

r = 0.20
α = 0.05, Z 1-α/2 = 1.96
β = 0.20, Z 1-β = 0.84

3.2. Inclusion and Exclusion Criteria

The study inclusion criteria were being Iranian, at least
primary school education, being 18 - 35 years old, being
pregnant, having a gestational age of 28 - 42 weeks, having
intended their pregnancy (both father and mother), un-
dergoing at least one ultrasound during gestation (to eval-
uate fetal health), and having single healthy embryo. The
exclusion criteria consisted of failing to respond or incom-
pleteness of the questionnaire and unwillingness to partic-
ipate.

3.3. Data Collection Tools

Data were collected using the Paloutzian & Ellison’s
Spiritual Well-Being Scale (SWS), Cranley’s Maternal-
Fetal Attachment Scale, the Pregnancy Stress Scale,
and a researcher-made questionnaire consisting of de-
mographic and midwifery information. The personal-
demographic scale consisted of three sections of personal
points, pregnancy points, and history of chronic diseases.

The Spiritual Well-Being Scale (Paloutzian and Ellison,
1982) contains 20 items that are divided into two dimen-
sions of religious health and existential health (18). The
scores of each dimension range from 10 to 60. Hence, the
total score of spirituality ranges from 20 to 120. The score
was divided into three categories of 20 - 40 (low), 41 - 99
(moderate), and 100 - 120 (high). The Persian version of SWS
has been used in studies by Zareipour et al. (2016), Riazi
et al. (2017), and other studies, and its reliability has been
confirmed with a Cronbach’s alpha of 0.76 and 0.8 (16, 19),
respectively. In this study, the reliability of the scale was
verified by a Cronbach’s alpha of 0.85 and a test-retest coef-
ficient of 0.78.

Cranley’s Maternal-Fetal Attachment Scale (MFA) is a
24-item scale. The MFA consists of five sub-scales of interac-
tion with fetus, differentiation of self from fetus, role tak-
ing, attributing characteristics to fetus, and giving of self.
This scale was first used by Cranley in 1981, and its validity
was confirmed (20). Firstly, it was translated into Persian
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by Khoramroodi, and its validity and reliability were veri-
fied by the content validity and test-retest (r = 0.83) meth-
ods (21). The Persian version of this scale has been used by
Mehran et al. (2013), and Delavari et al. (2018), and its re-
liability is confirmed with a Cronbach’s alpha of 0.83 and
0.76 (9, 22), respectively. In the present study, the score of
maternal-fetal attachment was categorized into low (24 - 56
points), moderate (57 - 88), and high (89 - 120). Its validity
was also confirmed using qualitative face validity. The re-
liability of MFA was evaluated using Cronbach’s alpha (α
= 0.88). The Pregnancy Stress Scale (Salari et al., 2015) con-
tains 51 items which are categorized into six domains, in-
cluding other people’s notion of the person (seven items)
and his/her financial status (three items), religious (five
items), environmental (seven items), personal-family (six
items), and health (23 items). Its validity and reliability are
confirmed by the content validity method and with a Cron-
bach’s alpha of 0.75 (3). In the current study, the reliability
of this scale was verified by a high internal consistency (α
= 0.87) and also with the test-retest method (r = 0.81).

3.4. Ethical Considerations and Statistical Analysis

The current research was performed following permis-
sion from the Qazvin University of Medical Sciences (eth-
ical compliance code: 116.636). After explaining the objec-
tives of the study, participants were ensured about the con-
fidentiality of the data. Besides, they were informed that
they can withdraw from the study at any time. After pre-
senting their verbal satisfaction and under the guidance of
the questioner, all participants filled the questionnaires in
a private setting and in a self-report manner.

Firstly, the Kolmogorov-Smirnov test was applied to
test for a normal distribution. Then, parametric tests (i.e.,
multivariate linear regression analysis and Pearson’s cor-
relation coefficient) were applied to investigate the corre-
lation between variables. Data were analyzed by SPSS ver-
sion 20. Statistical significance was considered when P-
value < 0.05.

4. Results

All participants filled the four questionnaires com-
pletely. Most of them were younger than age 23 (24%), had a
high school diploma (42%), and were pregnant for the sec-
ond time (42%). The mean age and mean gestational age
of participants were, respectively, 27.45 ± 4.63 years and
33.09± 3.76 weeks. The mean total score of spiritual health
was calculated as 104.15 ± 10.59, and 69.5% of the subjects
had a high, and 30.5% had moderate spiritual health. The
mean score of maternal-fetal attachment was 95.91 ± 8.9,
and 65.5% of the participants had a high, and 34.5% had

a moderate attachment. The mean total score of prena-
tal stress was 88.92 ± 36.93, and 33% of the subjects had
mild stress, 56% moderate, and 11% high stress. The mean
scores of spiritual health, attachment behaviors, and pre-
natal stress, separated by their subscales, are presented in
Table 1.

Pearson’s correlation test revealed a positive, weak, but
significant correlation between maternal-fetal attachment
and stress (P = 0.02, r = 0.15). Besides, we found a positive,
significant association between attachment and the sub-
scales of stress as well as between stress and the subscales
of attachment. Spiritual health was found to have a weak,
negative but significant association with the financial (P <
0.0001, r = -0.22) and personal-family (P = 0.03, r = -0.14)
subscales of the stress. No significant correlation was ob-
served between spiritual health and the total score of stress
(P > 0.05). The correlation between stress and its dimen-
sions with attachment and spiritual health is provided in
Table 2.

According to the results of the regression analysis,
maternal-fetal attachment and its ‘giving of self’ domain
and also spiritual health could significantly predict prena-
tal stress (P < 0.05). For every one-unit increase in the at-
tachment score and ‘giving of self’ score, the score of ma-
ternal stress increased by 0.15 and 0.25, respectively. On the
other hand, each unit of increase in spirituality score re-
duced the stress by 0.16. According to the Beta value, which
shows the approximate importance of the independent
variable in predicting the dependent variable, the ‘giving
of self’ score had the highest impact on increasing prena-
tal stress (Table 3).

5. Discussion

This study intended to investigate the correlation be-
tween attachment behaviors and spiritual health with
stress in pregnancy. The results showed that a stronger
maternal-fetal attachment was associated with an in-
crease in maternal stress and exacerbated stress in the
domains of ‘other people’s notion of the person’, ‘reli-
gion’ and ‘health’. An increase in the ’giving of self’ sub-
scale of attachment was associated with increased prena-
tal stress, which is consistent with findings of Chang et al.
(2016), which showed that depression and maternal-fetal
attachment could predict psychosocial stress in pregnant
women (23). Moreover, Allison et al. (2011) showed high
anxiety in pregnant women undergoing invasive prenatal
diagnostic techniques was associated with high maternal-
fetal attachment (24); however, these findings are not in
line with the study by Hee & Young (2015), Kwon & Bang
(2011), and Moe et al. (2018), which showed that an in-
creased maternal-fetal attachment reduced stress and anx-
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Table 1. The Mean Scores of Stress, Attachment Behavior, and Spiritual Health of Participants

Variable Mean (SD) Range of Attained Scores Range of Available Scores to Gain

Stress

Other people’s notion of the person 12.21 (7.57) 28 - 0 28 - 0

Financial 4.11 (3.63) 12 - 0 12 - 0

Religious 8.98 (5.05) 20 - 0 20 - 0

Environmental 11.99 (6.43) 28 - 0 28 - 0

Personal - family 6.86 (4.86) 21 - 0 24 - 0

Health 44.76 (18.10) 85 - 1 92 - 0

Total score 88.92 (36.93) 176 - 12 204 - 0

Attachment behavior

Interaction with the fetus 17.41 (2.02) 20 - 9 20 - 4

Differentiation of self from the fetus 20.21 (2.38) 25 - 13 25 - 5

Role - taking 24.66 (2.71) 30 - 17 30 - 6

Attributing characteristics to fetus 15.5 (2.5) 20 - 9 20 - 4

Giving of self 18.13 (2.79) 25 - 10 25 - 5

Total score 95.91 (8.9) 120 - 69 120 - 24

Spiritual health

Religious health 51.92 (5.65) 60 - 28 60 - 10

Existential health 57.3 (6.36) 60 - 32 60 - 10

Total score 104.15 (10.59) 120 - 61 120 - 20

Table 2. The Correlation of Stress with Maternal-Fetal Attachment and Spiritual Healtha

Spiritual health and
attachment

Stress Other People’s Notion of the
Person

Financial Religious Environmental Personal-Family Health

Interaction with the fetus -0.03 -0.06 0.20** 0.09 -0.00 -0.13 0.02

Differentiation of self from the
fetus

0.10 0.06 -0.05 0.16* 0.08 0.01 0.13

Role-taking 0.05 0.04 -0.13 0.16* -0.02 -0.06 0.09

Attributing characteristics to
the fetus

0.13 0.14* 0.02 0.10 0.05 0.06 0.13

Giving of self 0.25** **0.27 0.04 0.12 0.17* 0.23** 0.24**

The total score of attachment 0.15* *0.14 -0.08 0.18** 0.08 0.03 0.18**

Religious health -0.16* *-0.14 -0.22** -0.07 -0.15* -0.17* -0.00

Existential health -0.06 -0.10 -0.20 0.05 -0.08 -0.10 -0.00

The total score of spiritual
health

-0.11 -0.13 -0.22** -0.01 -0.11 -0.14* -0.05

a* P < 0.05, ** P < 0.01.

iety (11, 12, 25). The discrepancy in the reported results
can be attributed to demographic characteristics of par-
ticipants of various studies as well as the difference in
health systems of various countries. Also, special attention
should be paid to the inclusion criteria of studies. For ex-
ample, 17% of the samples in the current study had a poor,
and 58.5% of them had a moderate to poor financial status,

so a poor financial status can probably be considered a con-
tributing factor to stress; but, the samples in Hee & Young’s
research were in different situations. Rossen et al. (2016)
also showed that stress in pregnancy was inversely corre-
lated with poorer mother-infant bonding at eight weeks
postnatally (26). The present findings support the hypoth-
esis that women with a greater fetal attachment experi-
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Table 3. The Linear Regression of Predicting Prenatal Stress Based on Spiritual Health and Maternal-Fetal Attachment a

Variable R2 F B Standardized Coefficient P Value

Attachment behavior 0.024 4.897 0.155 0.028*

Interaction with the fetus 0.001 0.175 -0.030 0.677

Differentiation of self from the fetus 0.011 2.243 0.106 0.136

Role-taking 0.003 0.560 0.053 0.455

Attributing characteristics to the fetus 0.017 3.394 0.130 0.067

Giving of self 0.067 14.205 0.259 0.000**

Spiritual health 0.013 2.707 -0.116 0.102

Religious health 0.028 5.629 -0.166 0.019*

Existential health 0.004 0.833 -0.065 0.362

a* P < 0.05, ** P < 0.01.

ence greater stress and anxiety about pregnancy and their
unborn infant, while mothers with lower levels of attach-
ment experience less prenatal anxiety and stress (27, 28).

These results show that higher spiritual health reduces
the stress of pregnant women concerning financial and
personal-family subscales. Meanwhile, Powers et al. (2007)
reported that spirituality could not predict any aspect of af-
fective well-being (17). This contradiction can be explained
by noting the differences between these two studies’, par-
ticularly the study populations. In the study by Powers et
al., all participants were students that have a different level
of stress and spiritual perspective compared to pregnant
women; it seems that pregnancy is a great opportunity for
submerging in spirituality or renewing spiritual connec-
tions. The findings of the present study showed that reli-
gious health could predict prenatal stress, which is in line
with Jung (2014), who showed an interaction between re-
ligious attendance and stress in women (29). Lucero et
al. (2013) also showed that spirituality is a strong predic-
tor of reduced stress in pregnant women (30). Moreover,
Goncalves et al. (2015) showed that spiritual interventions
could reduce stress (15). Zareipour et al. (2016) also showed
that perceived stress was lower in women with high lev-
els of spiritual health (16). Spiritual health and religious
practices and behaviors, such as praying to God, resort-
ing to a greater power, and saying prayers, help to adapt
to the changes of pregnancy as well as reducing the re-
sultant stress. Pregnant women’s perceived stress and the
spiritual dimension of health are different in various cul-
tures. Hence, caution should be taken when generalizing
the findings to other contexts.

According to the results, most of the participants ex-
perienced high to moderate maternal-fetal attachment.
A previous study displayed that most of the pregnant
women showed high maternal-fetal attachment behaviors

(9). This study showed that most of the samples had high
to moderate spiritual health. Also, other studies reported
that more than half of the pregnant women had high spir-
itual health (13, 17). Pregnancy is a sensitive period for
broadening or renewing feelings about spirituality that
help to protect the mother against negative outcomes of
pregnancy changes. Spiritual beliefs create some positive
effects such as meaning and purpose in pregnancy (31). Ac-
cording to the findings of the present study, more than half
(67%) of the pregnant women had moderate to high lev-
els of stress, which is consistent with the results of a study
conducted in 2012, in which 94% of the women had low to
moderate stress and 6% suffered from high levels of stress
(32).

5.1. Limitations and Suggestions

The current study had limitations, including not inves-
tigating factors that can mediate between stress, spiritual
health, and attachment, such as the mother’s adaptation
and self-esteem. Therefore, the authors recommend inves-
tigating these factors in future studies, including adapta-
tion and self-esteem. Given the cross-sectional nature of
this research, a similar study should be conducted in a
longitudinal form from the beginning to the end of preg-
nancy to compare the pregnancy outcomes based on the
trimesters to find how maternal-fetal attachment and spir-
itual health affect maternal stress. Interventional studies
are also recommended to be conducted to investigate the
effect of spiritual therapy on stress and attachment behav-
iors as well as the effect of higher attachment on pregnant
women’s mental health.

5.2. Conclusion

This study demonstrated a correlation between
maternal-fetal attachment and prenatal stress, while
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spiritual health was not correlated with prenatal stress;
however, spiritual health was could predict certain sub-
scales of stress. Therefore, regarding the importance of the
mental health of pregnant women, health policymakers
are recommended to pay further attention to spiritual
health and maternal-fetal attachment behaviors while
providing midwifery care.
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