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ABSTRACT

Background: Prenatal attachment affects maternal and infant health throughout life. Therefore,
it is necessary to investigate the variables that may affect prenatal attachment. This study was
carried out to investigate prenatal attachment, health literacy, and coping styles with stress among
Turkish pregnant women by structural equation modeling.

Methods:This is a descriptive, analytical, and cross-sectional study. It was conducted via a
face-to-face interview with 420 pregnant women in a university hospital in Southeastern Turkey
between May 15 and July 2022. The research analysis used a structural equation modeling using
SPSS software, version 22 and AMOS software, version 23.

Results: We found that the prenatal attachment levels of the pregnant women had a weak
positive relationship with seeking social support and submissive approach styles, a moderate
positive relationship with the optimistic approach styles, and a strong positive relationship with
the self-confident approach styles (P<0.001). Also, there was a weak positive correlation between
the prenatal attachment levels of the pregnant women and the subscales of understanding the
information and appraisal/evaluation of the health literacy scale (P<0.001).

Conclusion: There is a strong relationship between prenatal attachment, coping styles with stress,
and the number of births. Also, health literacy and stress coping styles were effective variables
in prenatal attachment. Therefore, it is very important to enrich the knowledge of women about
their health during pregnancy.
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1. Introduction

he concept of attachment was first defined

by Bowlby (1969) as “a lasting psycho-

logical connectedness between human be-

ings”. According to Bowlby, attachment

begins in the prenatal period between
mother and baby. It has an enormous and unique effect
and will last a lifetime with the continuity of positive
conditions [1, 2]. Thanks to this attachment, the moth-
er adapts to pregnancy more easily and feels stronger
in meeting the physiological and psychological needs
of the baby [3, 4]. Prenatal attachment is an important
and specific process for forming a secure bond between
mother and baby [4].

Attachment in the prenatal period is affected by many
variables, and among the most important determinants is
the psychological wellbeing of the pregnant mother [5,
6]. Factors such as undertaking new roles and responsi-
bilities during pregnancy, possible negative changes in
body image, disruption of daily routines, and changes in
social interactions can cause stress [7, 8]. It is thought
that the positive effects of attachment in the face of these
negative situations may protect and improve the psy-
chological status and coping styles of mothers-to-be [9].
According to studies, women with a high level of prena-
tal attachment do not see pregnancy as stress and think
the problems they experience are more manageable [10,
11]. In this context, it is noteworthy that prenatal attach-
ment is of great importance in terms of the way preg-
nant women cope with stress. Self-confident, optimistic,
and social support-seeking approaches are accepted as
positive, while submissive and helpless approaches are
negative coping methods [12]. It has been reported that
the use of positive stress-coping methods by pregnant
women has a positive effect on maintaining wellbeing
[5, 13] and attachment [12, 14].

Maintaining the physical, psychological, and psy-
chosocial wellbeing of maternal and infant health dur-
ing pregnancy is associated with increasing the level
of health literacy [15]. Health literacy is a concept that
brings people together in the fields of health and literacy
[16]. Health literacy addresses the capacity of individu-
als to obtain, process, and understand the basic health
information and services they need to make the right
health-related decisions [17].

Low health literacy is a global problem today [17,
18]. Low health literacy often means that people can-
not effectively manage their health, access health ser-
vices effectively, understand available information, and
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thus make sound decisions [16]. Pregnant women with
low health literacy are more likely to understand pre-
natal screening tests inadequately [19]. A woman’s low
health literacy affects her health knowledge, protective
behavior, and ability to care for her child [20]. In a sys-
tematic review dealing with the effects of health litera-
cy on female reproductive health, it is stated that health
literacy level directly affects postpartum breastfeeding
and infant health, starting from the pre-pregnancy pe-
riod [21]. In this context, health literacy can influence
attachment, an important infant and maternal health
variable. Based on the literature, many studies mention
the positive contribution of health literacy during preg-
nancy [19, 22-24]. However, there is no study on its
effects on prenatal attachment. As a problem that needs
to be examined, studies on the subject draw attention
as a major deficiency in the literature. In this study, we
aimed to examine the effect of prenatal attachment us-
ing structural equation modeling. The attachment is a
dynamic process that can affect women during preg-
nancy and postpartum period in many aspects, such as
health literacy and coping styles.

2. Methods
Study design

This was a descriptive, analytical, and cross-sectional
study. Using structural equation modeling, we aimed to
examine the effect of prenatal attachment during preg-
nancy and the postpartum period on health literacy and
coping styles. We hope this study will greatly contribute
to the literature on creating services that provide social
awareness.

Study setting

The research was conducted face-to-face with future
mothers in a university hospital of a province in the
Southeastern Anatolia region of Turkey between May 15
and July 2022. To obtain significant data with the study
measurement tools, the minimum number of samples
was calculated with the G*power 3.1.3. According to
the calculations, the study’s sample size was determined
as 325, based on a one-way analysis of variance, at a
significance level of 0.05, a power of 80%, and with a
medium effect (0.18). Finally, the study was conducted
on 420 women to more clearly detect the relationships
between the variables.
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Study sample

Between the study dates, 420 pregnant women who
volunteered to participate in the research and met the in-
clusion criteria were included in the sample.

The inclusion criteria were as follows:
1) The women were over the age of 18 years,
2) Had a healthy pregnancy,
3) Was in the last trimester of pregnancy,
4) Had a healthy fetus,
5) Without any psychiatric diagnosis.
The exclusion criteria were as follows:
1) Being under the age of 18 years,
2) Had an unhealthy pregnancy,
3) Was in the first or second trimester of pregnancy,
4) Had an unhealthy fetus,
5) Having any psychiatric diagnosis.
Study measures

The study data were collected using a personal informa-
tion form, prenatal attachment inventory (PAI), stress cop-
ing styles scale (SCSS), and health literacy survey (HLS).

Personal information form

The personal information form was developed by the
researchers, consisting of 19 questions about the personal
(age, education level, employment status, income level,
etc.) and obstetric/general health (week of gestation, num-
ber of children, pregnancy-related health problem, history
of previous miscarriage/stillbirth, type of birth, regular
pregnancy control, etc.) information of future mothers.

Prenatal attachment inventory (PAI)

Prenatal Attachment Inventory (PAI) is a 21-item
scale developed by Mary Muller in 1990 to assess the
thoughts, feelings, and situations experienced by wom-
en during pregnancy and to investigate the level of at-
tachment to the baby in the prenatal period [25]. It was
adapted into Turkish by Yilmaz and Beji in 2013 [26].
Each item is scored a 4-point Likert type, from 1 to 4.
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A minimum of 21 and a maximum of 84 points can be
obtained from the scale. The higher score obtained by
the pregnant women indicates higher attachment levels.
In this study, the Cronbach a coefficient of the PAI was
found to be 0.903.

Stress coping styles scale (SCSS)

The Stress Coping Styles Scale (SCSS) was adapted
into Turkish by Sahin and Durak. The scale consists of
30 items whose responses are rated on a 4-point Likert
scale (0 to 3). The scale consists of 5 subscales: Self-con-
fident approach, optimistic approach, helpless approach,
submissive approach, and seeking social support. The
points obtained from each subscale are divided by the
number of items to get the subscale scores. A high score
from the subscales indicates that the individual uses the
approach mentioned above more [27]. The Cronbach a
value was 0.669 in the present study.

Health literacy survey (HLS)

Nurses and other health professionals can use Health
Literacy Survey (HLS) to evaluate the level of health lit-
eracy in diagnosing healthy or ill individuals to receive
health services in all health institutions. It was developed
by Togi et al. in 2003 [28]. Aras and Bayik Temel de-
termined that the Turkish version is valid and reliable.
The survey is an easily applicable and understandable
scale that can be used to determine the health literacy
level of individuals [29]. The scale consists of 25 items
and 4 subscales: Accessing information, understanding
information, appraisal/evaluation, and application/use.
The minimum scale score is 25, and the maximum score
is 125. The scale items are scored on a 5-point Likert
type: 5=I have no difficulty, 4=I have little difficulty, 3=
I have some difficulty, 2=I have a lot of difficulties, 1=I
am unable to do / I have no ability / impossible. All items
of the scale are positively scored. The application time
of the tool is on average 5-10 minutes. Low scores in-
dicate insufficient, problematic and poor health literacy,
while high scores indicate adequate and very good. The
higher the score means the higher the individual’s health
literacy level. In this study, the Cronbach o value was
found to be 0.680.

Data collection

The study data were collected at the hospital. The re-
search was conducted through face-to-face interviews
with women who voluntarily accepted to participate in
the study and met the inclusion criteria. Questionnaire
forms were distributed to the women, explaining the pur-
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pose of the research and the importance of giving accu-
rate answers to the questions. They were collected after
an average of 15 minutes.

Evaluation of data

In the study, reliability and multicollinearity analyses
were performed with the SPSS software, version 25.
Then, path analysis with observed variables was per-
formed, and structural equation modeling (SEM) was
performed to see whether SCSS and HLS affected PAI
with the AMOS 23 package program. Analyzes were
performed at a significance level of 0.05.

Multiple normal distribution, confidence analy-
sis, and multiple linear connection results

First, multiple normal distribution control was per-
formed on the data to perform multivariate analysis.
For the variables to show multiple normal distributions,
the value obtained from the “a*(a+2)” formula must be
greater than Mardia’s coefficient (Multivariate value in
the AMOS program), where a is the number of observed
variables. When the skewness and kurtosis values of the
data were examined, it was seen that the variables met
the +£2 limit. Thus, the data were normally distributed.

Table 1. Some characteristics of the participants
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Path analysis with observed variables

The fact that SEM analysis offers the opportunity to test
more than one relationship simultaneously is an important
difference from traditional regression analysis. In SEM-
based analyses where direct, indirect, or regulatory causali-
ty relationships between variables are tested, research is not
always done on latent variables. The causality relationship
between the variables can also be calculated by modeling
the observed variables. Path analysis was performed by in-
cluding the averages of the total scores obtained in testing
the relationship between PAIL consisting of 21 items, SCSS,
comprising 30 items, and HLS, comprising 25 items.

3. Results

The MeantSD age of the pregnant women was
30.93+5.59 years; 34.8% were university graduates;
47.4% of their spouses were university graduates. About
57.4% of women were unemployed; 92.9% had a nuclear
family, and 67.9% had a middle-income level (Table 1).
The Mean+SD number of pregnancies of the pregnant
women was 2.38+1.45. The Mean+SD number of births
was 1.15+1.20. About 66.7% had planned pregnancies,
75.7% planned their pregnancy, and 40.5% did not plan
the mode of delivery. Finally, 76.4% had not participated
in pregnancy education programs (Table 1).

Characteristics

Mean1SD (Min-max)/No. (%)

Age (y) 30.93+5.59 (19-45)

Primary school 56(13.3)

Secondary school 49(11.7)
Education of the women High school 140(33.3)
University 146(34.8)

Graduate 29(6.9)

Primary school 20(4.8)

Secondary school 26(6.2)
Education of the women High school 122(29.0)
University 199(47.4)

Graduate 53(12.6)
Yes 179(42.6)

Working status

No 241(57.4)
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Characteristics

Mean1SD (Min-max)/No. (%)

Yes 420(100.0)
Spouse working status
No 0(0)
Nuclear family 390(92.9)
Family type Extended family 27(6.4)
Broken family 3(0.7)
Income less than the outcome 81(19.3)
Income status Equal income and outcome 284(67.9)
Income more than the outcome 54(12.9)
Rural 15(3.6)
Living place
Urban 405(96.4)
Number of pregnancy 2.38+1.45 (1-8)
Number of births 1.15+1.20 (0-7)
Weeks of pregnancy 34.07+2.08 (32-39)
Yes 280(66.7)
Planned pregnancy status
No 140(33.3)
Yes 318(75.7)
Willingly pregnancy status
No 102(24.3)
Unplanned 170(40.5)
Planned birth type Vaginal birth 96(22.9)
Cesarian birth 154(36.7)
Yes 405(96.4)
Status of going to pregnancy controls
No 15(3.6)
Yes 99(23.6)
Prenatal period education status
No 321(76.4)
Total 420(100.0)

When the fit indices were examined in the structural

LAl

equation modeling, the following values were obtained:
CMIN=13,702, d =4, CMIN/d =3.425, RMSEA=0.076,
CFI=0.976 and GF1=0.987 (Table 2). All fit indices were
obtained within the desired limits, and each path shown
in Figure 1 model was statistically significant (P<0.01).

The data obtained from the analysis of the predictive re-
lationships between the prenatal attachment of pregnant
women, their coping styles with stress, and their health
literacy levels are presented in Table 3. As seen, prenatal
attachment of pregnant women and their way of coping
with stress are important factors. The coefficient for this
factor was B0=0.352, and a strong positive correlation
was found between prenatal attachment and stress cop-
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Table 2. Statistical values regarding the fit of structural equation modeling

Measurement Acceptable Fit Fit Index Values of the Model
CMIN/df 1-5 3.425
RMSEA <0.08 0.076
CFI >0.90 0.976
GFI >0.90 0.987
LI LT

Abbreviations: CFI: Comparative fit index; CMIN/ df: Chi-square value to degrees of freedom; GFI: The goodness of fit index;

RMSEA: Root mean square error of approximation.

Table 3. Model for predictive relationships between PAI, SCSS, and HLS in pregnant women

Path BO B1 CR. Test Ist. P R?
PAI <--- SCSS 0.352 0.399 0.051 7.839 <0.001
PAI <--- HLS 0.108 0.139 0.058 2.408 0.016
0.157
PAI <-— Number of birth -0.231 -1.72 0.49 -3.512 <0.001
PAI <--- Number of pregnancy 0.135 0.83 0.404 2.055 0.04
Abbreviations: PAI: Prenatal attachment inventory; SCSS: Stress coping styles scale; HLS: Health literacy survey LAl

ing levels (P<0.001). According to the analyses, a 1-unit
increase in prenatal attachment level causes an increase
of 0.352 in the stress coping styles mean score. Correla-
tion analysis examined the relationship between this re-
sult and the subscales (Table 4). According to the analy-
sis results, there was a positive correlation between the
prenatal attachment levels of the pregnant women and
the seeking of social support and submissive approach
styles and weak, optimistic, and moderate approaches,
and a strong positive relationship with self-confident ap-
proach styles (P<0.001).

In the model, health literacy is an important variable in
the prenatal attachment of pregnant women. The correla-
tion coefficient for this variable was B0=0.108 (Table 3).
A strong positive correlation was found between the pre-
natal attachment of pregnant women and health literacy
(P=0.016). According to the analysis, a 1-unit increase in
health literacy causes an increase of 0.108 units in pre-
natal attachment. Correlation analysis was performed to
examine the relationship of this effect between subscales
(Table 4). According to the investigations, we found a
weak positive correlation between the prenatal attach-
ment levels of the pregnant women and the subscales of
understanding the information and appraisal/evaluation
of the health literacy scale (P<0.001).

In addition, the prenatal attachment of pregnant women
and the number of pregnancies and births significantly
affected the model. The correlation coefficient for the
number of pregnancies was B0=0.135, and the correla-
tion coefficient for the number of births was B0=-0.231
(Table 3). A strong positive correlation was found be-
tween the prenatal attachment levels of pregnant women
and the number of pregnancies (P<0.001). According to
the analysis, a 1-unit increase in the number of pregnan-
cies causes an increase of 0.135 in prenatal attachment
levels. According to the analysis, a 1-unit decrease in the
number of births causes an increase of 0.231 in prenatal
attachment levels (Table 3).

4. Discussion

Our research was carried out to examine the effects of
prenatal attachment levels of pregnant women on their
stress-coping style and health literacy using a structural
equation modeling.

Our study found that the prenatal attachment of preg-
nant women and the number of pregnancies and births
had significant relationships. A strong positive correla-
tion was found between prenatal attachment levels and
the number of pregnancies (P<0.001). Research results
show that prenatal attachment increases as the number
of pregnancies increase [30, 31]. However, some studies
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Figure 1. The relationship pathways of parameters and their coefficients (11 L]

show that the increase in the number of pregnancies does
not alone explain the anxiety level and that the prena-
tal attachment levels of women with two or more living
children are lower [4, 32]. So, prenatal attachment can-
not be explained by a single variable. Variables such as
age, education, employment, family type, income level,
spouse relationship, desire and planning of pregnancy,
number of pregnancies, number of births, past experi-
ences, psychosocial health, social support, receiving
preconception care, antenatal controls, preparation for
childbirth are effective on the prenatal attachment [33-
36]. Therefore, it is necessary to examine all the vari-
ables as much as possible for each pregnant woman.

Thanks to the structural equation modeling, we found
a moderate positive correlation between the PAI of preg-
nant women and the SCSS self-confident approach sub-
scale and a moderate positive correlation between the

v

optimistic approach subscale (P<0.001). At the same
time, there was a weak positive correlation with the sub-
missive approach subscale and no relationship with the
helpless approach subscale.

Women experience different stress levels during their
mental and physical changes throughout pregnancy [37].
Coping with perceived stress affects the health of their
babies. It causes some adverse events (such as low birth
weight, premature birth, and difficulty bonding with
their baby) that can be experienced from pregnancy to
postpartum [38]. For this reason, in terms of evaluating
the positive or negative consequences of their perceived
stress coping styles, it is necessary to investigate them
[12]. Tt is found that pregnant women who explore their
self-confident approach, have an optimistic approach to
seeking social support, adopt a positive stress coping
style, and are more eager to maintain their wellbeing and
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Table 4. The Correlation between variables
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Variables MeanzSD 1 2 3 4 5 6 7 8 9 10 11
1. PAI total points 73.3948.99 1.000
2. Seeking for social support 54194790 0.195" 1.000
subscale
3. Self-confidence approach 7394179 0511° 0080 1.000
subscale
. CIoTEE aeiremeln 1535¢2.64 0371° -0.040 0.656" 1.000
subscale
3. Submissive approach 12.01+2.88 0.159" -0.047 0.063 0.278" 1.000
subscale
5 DISpErR Epplesl] 9.84$329 -0.094 0.190" -0.490" -0.532" 0.397" 1.000
subscale
7. 5CSS total score 9.58+5.45 0352 0.351° 0.279" 0.323" 0.803" 0.542" 1.000
8. HLS total score 112.10¢6.96 0.097° 0.007 0.160" 0.162" -0.082 -0.196" -0.056 1.000
i@:j;ism'”f"rmat"’” 23.0442.48 -0.083 -0.076 0.104° 0050 0096 -0.021 0.061 0.559 1.000
tlig'n Understandinginforma- 5, Jc.) 48 0117° 0004 0123° 0.124° -0072 -0.141° -0.040 0.791" 0.399" 1.000
ijsi’i’l’;a'sa'/eva'”at'on 36.1843.62 0.172" 0073 0.106° 0.093 -0.176" -0.162" -0.099° 0.800" 0.120° 0.551" 1.000
12. Application/use subscale 21.11#1.77 -0.017 -0.020 0.096° 0.203" 0.003 -0.214" -0.045 0.401" 0.076 0.103° 0.160"

"P<0.05; "P<0.01

find solutions to problems [5]. It has been reported that
positive or negative coping styles with stress experienced
during pregnancy directly affect prenatal attachment [12,
39]. Therefore, psychological preparation is an important
factor while preparing for pregnancy. Evaluating preg-
nant women’s physical health and psychological state
and providing support should be among the routines.

According to a study that evaluated the relationship
between stress coping style and prenatal attachment dur-
ing pregnancy, there is a positive relationship between
the attachment levels of those who show a self-confident
and optimistic approach to coping with stress [12]. Posi-
tive coping methods have been reported to contribute
positively to prenatal attachment levels [14, 40]. Re-
garding the second question of the study, the structural
equation modeling showed a strong positive correlation
between the HLS and PAI scores of pregnant women.
Also, a weak positive correlation existed between prena-
tal attachment levels, health literacy scale, understanding
information, and appraisal/evaluation subscales. For this
reason, pregnant women need access to the right source
of information. In general, it is thought that women ex-
perience more stress during pregnancy and cannot cope

LLas

with the stress they experience properly because they act
with customary knowledge.

In this study, 47.4% of the pregnant women were uni-
versity graduates, and their MeantSD HLS score was
112.10 + 6.96. So, there may be a proportional relation-
ship between high education level and HLS, affecting
prenatal attachment. Accessing health-related informa-
tion through the right sources and understanding and in-
terpreting the acquired knowledge effectively maintain
wellbeing during pregnancy [18]. The improvement of
maternal and infant health, reducing maternal mortality,
increase in the quality of health care, and reducing post-
partum problems are associated with an increase in the
health literacy level of women [21]. Asadi et al. stated
that the level of health literacy during pregnancy is an
important determinant that increases healthcare quality
[41]. Studies have shown that the increase in health lit-
eracy level during pregnancy positively affects partici-
pation in health in the preconception period, pregnancy,
and postpartum [21, 41, 42]. It has been reported that the
mother’s health literacy during pregnancy is affected by
factors such as the mother’s psychosocial health status,
income status, and education level [43].
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Regarding the third question of the study, the structural
equation modeling revealed the relationships between stress
coping style, health literacy level, number of pregnancies
and births, and prenatal attachment. SEM showed strong as-
sociations between prenatal attachment, coping styles with
stress, and the number of births. As a result of the analysis,
coping with stress, health literacy, and the number of preg-
nancies and births explained 15.7% of prenatal attachment.

Health literacy also effectively contributes to postpartum
parenting roles and feeling self-sufficient [43]. In other
words, increased health literacy during pregnancy positive-
ly affects coping with stress and is associated with prenatal
attachment [ 18]. However, no studies examine the relation-
ship between prenatal attachment, coping with stress, and
health literacy. Some studies examined prenatal attachment
and stress coping styles or the effects of stress in pregnant
women [12, 30, 32, 34]. However, no study examined the
relationship between prenatal attachment and health lit-
eracy. In a research that was carried out to investigate the
relationship between functional health literacy of spouses
and prenatal attachment, it is stated that the increase in the
health literacy rate of the spouses of pregnant women is ef-
fective on their attachment [44]. The study by Aslantekin
Ozcoban, Ergiin, and Erkal Aksoy found that as the level
of health literacy increases during pregnancy, adjustment to
pregnancy and self-efficacy increases, and the fear of child-
birth decreases [42].

For future studies, examining the relationship between
prenatal attachment and health literacy in larger sample
groups with different races, origins, and socio-demo-
graphic characteristics is recommended for future studies.

5. Conclusion

Prenatal attachment levels are associated with coping
styles and health literacy levels of pregnant women. As
a result of the structural equation modeling, we found a
strong positive relationship between the PAI of pregnant
women and the SCSS self-confident approach subscale
and a moderate positive relationship between the opti-
mistic approach subscale. A weak positive correlation
was found with the submissive approach subscale. No
relationship was found between the helpless approach
subscale and prenatal attachment. A strong positive cor-
relation was found between health literacy and prenatal
attachment. Also, there is a strong relationship between
prenatal attachment, coping styles with stress, and the
number of births. It was concluded that health literacy
and stress coping styles were effective variables in pre-
natal attachment.

May & June 2023. Volume 13. Number 3

Strengths and limitations

There are limitations to this study. First, the study was
conducted in a single center. Although the absence of an
exemplary research sample is the study’s strength, there
was a limitation in making comparisons in the discus-
sion section. At the same time, this is a strong side of the
study’s originality. Other limitations are that the preg-
nant women answered the questions themselves, and the
majority of those did not want to participate in the study
because they were in the last trimester.

In this context, psychosocial support services should
be provided to women to control stress, an important
variable that will adversely affect pregnancy as soon as
pregnancy is planned. In the content of these services,
developing health literacy knowledge and skills is nec-
essary. Secure attachment is also an important point to
work on. For this reason, content that will evaluate the
psychological status of women during routine pregnancy
controls should be prepared, and both the psychological
and social needs of women should be determined.
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