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Abstract

Objective The present study was conducted to examine the effects of the Mindfulness-Based Stress Reduction (MBSR)
Program on stress, anxiety, and prenatal attachment of the high-risk pregnant women.

Method This randomized controlled study was conducted with 94 high-risk pregnant women (48 participants in the experi-
mental group, 46 participants in the control group). In the study, the experimental group underwent an eight-session MBSR
program, consisting of two sessions per week for a total duration of 1 month. Data of the study were collected with the
Prenatal Distress Questionnaire-Revised (NuPDQ), Pregnancy-Related Anxiety Questionnaire-Revised 2 (PRAQR?2), and
Prenatal Attachment Inventory (PAI).

Results After the intervention, the PRAQR?2 total mean score in the experimental group was significantly lower than that in
the control group (p <0.05). In addition, the PAI total mean score in the experimental group was significantly higher than
that in the control group (p <0.05). However, there was no significant difference between the groups in the NuPDQ total
mean score (p > 0.05).

Conclusions It was determined that the MBSR program applied to high-risk pregnant women decreased anxiety levels,
increased prenatal attachment levels, and did not affect stress levels of the pregnant women. Health professionals may consider
the MBSR program for high-risk pregnant women as a means by which to improve their pregnancy outcomes.
Preregistration NCT05317065.
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Although most pregnancies and births occur without prob-
lems, it is reported that all pregnant women are at risk,
and approximately 15% of pregnant women may develop a
life-threatening complication (World Health Organization,
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2017). High-risk pregnancies refer to any situation that
situates the mother, fetus, or newborn at increased risk
for morbidity or mortality during pregnancy or childbirth
(Nesro et al., 2021; Zaidan et al., 2018). The presence
of risky situations during pregnancy also has a negative
effect on psychological health (Bahadir Yilmaz & Sahin,
2019; Caglar & Yesiltepe Oskay, 2019; Dagklis et al.,
2016). It is known that the distress (Goziiyesil & Arioz
Diizgiin, 2021) and anxiety (Pisoni et al., 2016; Rodri-
gues et al., 2016; Smorti et al., 2023) levels of high-risk
pregnant women, especially those who are hospitalized,
are high. Goziiyesil and Arioz Diizgiin (2021) reported
in their study with high-risk pregnant women that more
than half of the participants (63.5%) experienced distress
(Goziiyesil & Arioz Diizgiin, 2021). Furthermore, it is
stated that 68% of high-risk pregnant women experience
moderate to high levels of anxiety (Paz et al., 2022). It
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has been reported that the prevalence of pregnancy-related
anxiety (26.5%) is higher than the prevalence of general
anxiety (16.4%) in pregnant women (Naja et al., 2020).
Pregnancy-related anxiety differs from general anxiety
and depression symptoms, and refers to fears and wor-
ries specific to pregnancy, including the health of the
fetus, childbirth, and future parenting concerns (Huizink
et al., 2004). Pregnancy-related anxiety and distress are
associated with adverse birth outcomes (Faramarzi et al.,
2019; Madhavanprabhakaran et al., 2015). Moreover, it is
stated that health problems experienced during pregnancy
can increase the level of anxiety and affect mother-baby
attachment (Yesil¢inar et al., 2023).

Prenatal attachment is a multidimensional emotional
bond that includes the mother’s thoughts, behaviors, and
attitudes towards her unborn child (Bakir et al., 2014,
Filippetti et al., 2022). This bond begins with the woman’s
desire to become pregnant and strengthens as she feels fetal
movement and embraces her maternal roles (Topac Tuncel
& Kahyaoglu Siit, 2019). A risky situation that may occur
during pregnancy negatively affects the woman’s adaptation
to pregnancy and the process of gaining the maternal role
that begins with pregnancy, and at the same time, it causes
confusion in maternal roles by feeling guilty and can reveal
sources of stress (Baltaci1 & Baser, 2020; Deliktas et al.,
2015). Eswi and Khalil (2012) found in their study that the
attachment level of high-risk pregnant women was lower
than low-risk pregnant women (Eswi & Khalil, 2012). Pisoni
et al. (2016) similarly reported in their study that parents
who are at risk of premature birth and are hospitalized and
expecting a baby have higher anxiety and depression levels
and lower attachment levels than the physiological pregnant
group (Pisoni et al., 2016). Medical risks and maternal risks
both increase the risk of pregnancy and adverse obstetric
outcomes (Kuppusamy et al., 2023).

It is extremely important to implement psychological
interventions to reduce the psychological distress of preg-
nant women and increase mother-baby well-being (Zhang
et al., 2023). Although there is no consensus on the defini-
tion of mindfulness, it is generally defined as a mental state
that involves focusing on the present moment in a non-judg-
mental manner, with an attitude of openness and acceptance
of experiences (Lucena et al., 2020). Mindfulness-Based
Stress Reduction (MBSR) program is designed in 8-week
sessions and is one of the most well-known mindfulness
intervention. The MBSR program includes body scans, gen-
tle stretching, and yoga mindfulness exercises, as well as
a wide range of holistic techniques and therapies to apply
mindfulness to daily life experiences, including coping with
stress (Creswell, 2017). Studies have also emphasized that
mindfulness interventions reduce the stress and anxiety lev-
els of high-risk pregnant women and are effective on pre-
natal attachment in pregnant women (Gheibi et al., 2020;
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Giiney et al., 2022; Shreffler et al., 2019; Woolhouse et al.,
2014). Additionally, Dhillon et al. (2017), in a systematic
review and meta-analysis of mindfulness-based interven-
tions in pregnancy, have stated that the MBSR program can
be used to solve problems such as anxiety, depression, and
perceived stress and that the practice increases the awareness
levels of pregnant women, reduces prenatal anxiety, and can
be used as an effective method to cope with maternal distress
(Dhillon et al., 2017). Although the MBSR has been used in
many areas recently, no study has been found in which the
effects of the MBSR program on stress, anxiety, and prena-
tal attachment of high-risk pregnant women are examined
together. It was aimed that the results of this study, which
was conducted to examine the effect of the MBSR program
on stress, anxiety, and prenatal attachment of the high-risk
pregnant women, will provide important contributions to
health professionals who provide care services in the antena-
tal period regarding the effectiveness of MBSR program. We
hypothesized that the MBSR program provided to high-risk
pregnant women affects prenatal distress levels, pregnancy-
related anxiety levels, and prenatal attachment levels.

Method
Participants

The current study was carried out between the dates of
June and August 2022 at the 15th Family Health Center
(FHC) of a city center located in the Southeastern Anatolia
Region of Turkey. Seven healthcare professionals, includ-
ing three physicians, three midwives, and one nurse, were
working at the FHC. The total population of FHC was
around 9000 on average. The working hours of FHC were
between 08:00-12:00 and 13:00-17:00. Pregnant women
who were diagnosed with high-risk pregnancies registered
to the FHC were referred to the Healthy Living Center
(HLC) in the city center and the high-risk pregnancies were
reported. The population of the study consisted of preg-
nant women who were registered to the 15th FHC in a city
center located in the Southeastern Anatolia Region of Tur-
key at the relevant dates and diagnosed with high-risk preg-
nancies and reported to the HLC. The minimum number of
individuals to be included in the sample of the study was
determined by power analysis. In the literature review, it
was determined the mean pregnancy-related anxiety score
in the high-risk pregnant women, was previously reported
as 30.53 (§SD=6.49) (Duman et al., 2021). The information
in the literature shows that an approximately 4- or 5-point
difference in scale scores can be clinically and statistically
significant in a different intervention study conducted with
pregnant women using same measurement tools (Aksoy
Derya et al., 2021). The sample size was calculated as
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84 pregnant women (42 participants for the experimental
group, 42 participants for the control group) assuming that
the method applied with a 5% error level, 95% confidence
interval, and 80% ability to represent the universe would
reduce the anxiety mean score (30.53, SD =6.49) by 4
points. Considering possible case losses (20%), a total of
100 pregnant women were planned to be included in the
study. The final sample consisted of 94 high-risk pregnant
women. The pregnant women were 18—44 years old, in a
romantic relationship, then nearly half of the participants
had similar income perception, and at the time of recruit-
ment participants had a gestational age between 12 and 27.

Inclusion criteria were as follows: pregnant women who
were between the 10th and 28th week of gestation, diag-
nosed with high-risk pregnancies, able to understand Turk-
ish, used smartphones, had Internet network and access, had
headset accessories that they could use in the interviews,
and voluntarily accepted to participate in the study were
included in the study.

Exclusion criteria were as follows: pregnant women who
had participated in mind—body practices or any other types
of prenatal classes/programs during the study period. Other
exclusion criteria included unwillingness to continue to
participate in the study, having a psychological problem.
Psychiatric health problems were determined according to
the declaration and medical history of the pregnant women.

The high-risk pregnant women were randomly assigned
to two groups, namely experimental and control group. Col-
umns between 1 and 100 were created using the “Random
Integer Generator” method, which is located in the “Num-
bers” sub-heading of the “random.org” site for the women
who met the sample selection criteria. The numbers 1 and 2
for the experimental and control groups were observed in the
column. Which number would represent the experimental or
control group was determined by drawing lots at the begin-
ning of the research. The women who matched the number
1 as a result of the lottery were assigned to the experimen-
tal group, and the women who matched the number 2 were
assigned to the control group (Random.org). The randomiza-
tion process was conducted by a non-involved person in the
sampling and analysis.

Procedure

The data of the study were collected from pregnant women
who were registered to the 15th FHC in a city center in the
Southeastern Anatolia Region of Turkey between the dates of
June and August 2022, diagnosed with the high-risk pregnan-
cies, and reported to the HLC. Pregnant women were invited
to participate in the study by contacting them by phone. The
pregnant women who accepted to participate in the study,
met the inclusion criteria, and were assigned to the experi-
mental and control groups were informed (Whatsapp) by the

researcher and asked to fill in web-based online questionnaires
prepared through Google Forms. The informed consent form
was presented on the first page of the online questionnaire. As
a pre-test, the Personal Information Form, Prenatal Distress
Questionnaire-Revised (NuPDQ), Pregnancy-Related Anxiety
Questionnaire-Revised 2 (PRAQR?2), and Prenatal Attachment
Inventory (PAI) were applied to the high-risk pregnant women
in the experimental and control groups. After the MBSR pro-
gram (assignments, exercises, and applications of breathing
and body) was applied online by the researcher to the experi-
mental group for 1 month, two sessions each week, a total of
eight sessions, post-test data was obtained by re-applying the
the NuPDQ, PRAQR?2, and PAI to the experimental group and
simultaneously to the control group.

Intervention

In order to evaluate the effect of the MBSR program on
stress, anxiety, and prenatal attachment of the high-risk preg-
nant women, the MBSR was applied to the high-risk preg-
nant women in the experimental group for four weeks (two
sessions per week for a total of eight sessions). The interven-
tion protocol of this study covers the entire MBSR program,
which consists of two sessions per week for 1 month and
home assignments given throughout the program. In all ses-
sions, mindfulness exercises such as 3-min breathing, body
and breathing exercises, body scanning meditation, sitting
meditation, mountain meditation, and compassion medita-
tion were applied to the participants under the guidance of
the researcher (S.0.C.), who was trained and has a certificate
in the field of MBSR. It was done in sessions and individual
applications in an environment where pregnant women were
not disturbed at any time of the day. The sessions of the
MBSR program were based on the meditation techniques of
Mindfulness Therapy (Kabat-Zinn, 1990). The live online
MBSR program was provided via mobile communication
tools. Sessions were conducted as individual or group ses-
sions according to choice of high-risk pregnant women by
determining the days and time when they were available
online. Each session lasted an average of 40—-60 min. The
pregnant women in the control group received usual hospital
care and they were applied no intervention. After the collec-
tion of the posttest data, the participants in the control group
were offered mindfulness training at no cost.

Measures

Personal Information Form This is a form consisting of 16
questions developed by the researchers in line with the litera-
ture, with the aim of determining the women’s socio-demo-
graphic (age, spouse’s age, educational level, employment

@ Springer



2966

Mindfulness (2023) 14:2963-2974

status, spouse’s employment status, perceived income level)
and obstetric (week of gestation, number of pregnancies, num-
ber of abortions/curettage, number of births, number of living
children, the status of having a planned pregnancy, method
of previously terminated pregnancy, the time period between
the present pregnancy and the previous delivery, the status of
getting pregnant with treatment, the risk status of pregnancy)
characteristics (Bakir et al., 2014; Dereli Yilmaz & Kizilkaya
Beji, 2010; Duman et al., 2021; Yiiksel et al., 2020).

Prenatal Distress Questionnaire-Revised Prenatal distress
was measured using the validated 17-item NuPDQ. The
NuPDQ assesses pregnant women’s concerns about social
relationships, physical and emotional symptoms, them-
selves, and their baby. The Turkish validity and reliability
study of the questionnaire was conducted by Yiiksel et al.
(2011). The questionnaire is in the form of 3-point Likert
type. Each item in the questionnaire was scored as 0 = Not
at all, 1 =A little, and 2=A lot. A minimum of 0 and a
maximum of 34 points can be obtained from the question-
naire. An increase in the scores obtained from the ques-
tionnaire is interpreted as an increase in prenatal distress
(Ibrahim & Lobel, 2020; Lobel et al., 2008; Yali & Lobel,
1999; Yiiksel et al., 2011). In the Turkish validity and
reliability study of the scale, Cronbach’s alpha coefficient
was reported as 0.85 (Yiiksel et al., 2011). In the present
study, the Cronbach’s alpha coefficient and McDonald’s
omega were calculated as 0.94 for the NupDQ.

The Pregnancy-Related Anxiety Questionnaire-Revised
2 The PRAQR2 was developed by Van der Bergh (1990),
and Huizink et al. (2016) revised it. The PRAQR2 was
developed to question the level of anxiety experienced by
women about their pregnancies. The Turkish adaptation of
the questionnaire was made by Aksoy Derya et al. (2018).
The Turkish version of the questionnaire consists of 10
items for multiparas and 11 items for primiparas, and the
questionnaire is in the format of a 5-point Likert type.
There are 3 subscales in the questionnaire: Fear of giving
birth, Worries about bearing a handicapped child, and
Concern about one’s own appearance. The 8th item in
the questionnaire is applied only to primiparous women.
Items are scored between 1 and 5, where 1 =Absolutely
not relevant and 5 = Very relevant. A minimum of 11 and
a maximum of 55 points can be obtained from primipa-
ras, and a minimum of 10 and a maximum of 50 points
can be obtained from multiparas. As the score obtained
from the questionnaire increases, the level of anxiety dur-
ing pregnancy also increases (Aksoy Derya et al., 2018;
Huizink et al., 2016; Van der Bergh, 1990). In the Turkish
validity and reliability study of the questionnaire, Cron-
bach’s alpha coefficient was reported as 0.93 in multiparas
and 0.94 in nulliparas (Aksoy Derya et al., 2018). In the
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current study, the Cronbach’s alpha coefficient was deter-
mined to be 0.94 and McDonald’s omega was calculated
as 0.95 for the PRAQR2.

Prenatal Attachment Inventory The PAI was developed
by Muller (1993) to explain the thoughts, feelings, and
situations experienced by women during their pregnancies
and to determine the level of attachment to their babies
in the prenatal period. Turkish validity and reliability
study was carried out by Dereli Yilmaz & Kizilkaya Beji,
(2013). Each item is evaluated between 1 and 4 points,
and the inventory is in the 4-point Likert type. There are
21 items in total in the inventory, and the items are scored
as 1 =Never, 2 =Sometimes, 3 = Often, and 4 =Always.
A minimum of 21 and a maximum of 84 points can be
obtained from the inventory. As the scores obtained
from the inventory increase, the level of attachment also
enhances (Dereli Yilmaz & Kizilkaya Beji, 2013; Muller,
1993). In the Turkish validity and reliability study of the
inventory, Cronbach’s alpha coefficient was reported as
0.84 (Dereli Yilmaz & Kizilkaya Beji, 2013). In this study,
the Cronbach’s alpha coefficient and McDonald’s omega
was calculated as 0.94 for the PAI

Data Analyses

The obtained data were analyzed using the program Statis-
tical Package for the Social Sciences (SPSS) for Windows
25.0. Kolmogorov—Smirnov test was used to determine
whether the data presented a normal distribution. It was
seen that the data were normally distributed. Descriptive
statistics included numbers, percentage distribution, mean,
standard deviation, and min—max values. The descriptive
and obstetric characteristics were compared through chi-
square test, and independent samples 7-test. The mean scores
of stress, anxiety, and prenatal attachment were compared
before intervention using the independent samples #-test. To
test for the intervention effects, ANCOVA test with control-
ling the baseline scores were conducted. Effect sizes were
reported as partial 7°. The level of significance was accepted
as p<0.05.

Results

Due to the fact that two pregnant women in the experimen-
tal group could not be reached during the post-test applica-
tion, and four pregnant women in the control group did not
complete the post-test voluntarily, the study was completed
with a total of 94 high-risk pregnant women (48 participants
for the experimental group, 46 participants for the control
group). In addition, 16 pregnant women did not accept to
participate in the study, and 4 pregnant women could not
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be included in the study because they did not have smart-
phones/or Internet access (Fig. 1; CONSORT Research
Flowchart). Dropped out and excluded participants did not
differ from the final sample on any descriptive and obstetric
characteristics.

When the high-risk pregnant women in the experimental
and control groups were compared in terms of descriptive
characteristics, it was determined that there was no statisti-
cally significant difference between the two groups in terms
of descriptive characteristics such as age, spouse’s age, edu-
cational level, employment status, spouse’s employment sta-
tus, and income level (p >0.05) (Table 1).

When the high-risk pregnant women in the experimental
and control groups were compared in terms of obstetric char-
acteristics, the status of having a planned pregnancy, how
the previous pregnancy terminated, the time period between
the current pregnancy and the previous delivery, the status
of conception with treatment, gestational week, number of
pregnancies, number of miscarriages/curettages, number
of deliveries, and number of living children, there was no
statistically significant difference in terms of obstetric char-
acteristics (p > 0.05) (Table 2). Both groups had similar
descriptive and obstetric characteristics.

When the pregnancy-related risk status of high-risk preg-
nant women regarding their pregnancies was examined, it
was seen that 33% of them were having pregnancies at early/
advanced age, 21.3% of them had frequent interbirth inter-
vals and anemia, 19.1% of them had obesity, 17% of them
had blood incompatibility, 16% of them had consanguineous
marriages, 5.3% of them had gestational diabetes and pre-
existing diabetes, and 42.6% of them had other risk factors
(risk of premature birth, multiple pregnancies, history of
anomalous baby, preeclampsia, smoking, presence of infec-
tion, risk of miscarriage, heart diseases, endocrine diseases)
(Table 3).

When the pre-test and post-test NuPDQ total, PAI total,
PRAQR?2 total, and its subscales’ mean scores of the high-
risk pregnant women were examined, it was found that the
pre-test NuPDQ total mean score of the high-risk pregnant
women was 25.74 (SD =3.45), and the post-test NuPDQ
total mean score was 15.56 (SD=28.61).

It was determined that the pre-test PRAQR2 total
mean score of the high-risk pregnant women was 39.33
(SD=5.05), and the post-test PRAQR?2 total mean score
was 29.88 (SD=10.0). In addition, the PRAQR2’s sub-
scale of fear of giving birth total mean score was 14.94
(SD=1.90) in the pre-test, 11.78 (SD=3.87) in the post-
test; the PRAQR2’s subscale of worries about bearing a
handicapped child total mean score was 13.71 (SD =2.76)
in the pre-test and 9.86 (SD=3.73) in the post-test; the
PRAQR?2’s subscale of concern about one’s own appear-
ance total mean score was 10.67 (SD=1.89) in the pre-test
and 8.24 (SD =3.13) in the post-test.

It was determined that the pre-test PAI total mean score
of the high-risk pregnant women was 42.16 (SD=7.33), and
the post-test PAI total mean score was 49.35 (SD =9.66)
(Table 4).

The inter-group comparisons of the pre-test and post-
test total mean scores of the high-risk pregnant women
in the experimental and control groups from the NuPDQ,
PRAQR?2, and PAI were analyzed. When the pre-test
NuPDQ and PAI total mean scores of the high-risk preg-
nant women in the experimental and control groups were
compared, it was determined that the differences between
the groups were not statistically significant and that the
high-risk pregnant women in the experimental and control
groups had similar distress and attachment levels before
the implementation of MBSR program (p > 0.05). When
the pre-test PRAQR?2 total mean scores of the high-risk
pregnant women in the experimental and control groups
were compared, it was determined that the difference
between the groups was statistically significant and the
anxiety levels of the high-risk pregnant women in the
control group before the implementation of MBSR pro-
gram were lower than those in the experimental group
(p <0.05) (Table 5).

After the intervention, a comparison of the mean score
of the stress indicated no statistically significant difference
between the groups after adjusting the effect of baseline
score (adjusted mean difference, AMD: —12.571; 95% CI
(confidence interval): — 15.0 to—10.1; p > 0.05). How-
ever, the mean score of the anxiety significantly decreased
in the experimental group, compared to the control group
(AMD: —14.917;95% CL: —17.8 to—11.9; p <0.001), with
large effect size (° =0.528). Furthermore, the mean score
of the prenatal attachment significantly increased in the
experimental group, compared to the control group (AMD:
11.554;95% CI: 8.3 to 14.7; p <0.001), with large effect size
(n°=0.357) (Table 5).

Discussion

High-risk pregnancy is a physiological and psychosocial
condition that threatens the life and health of the mother,
fetus, or newborn. High-risk pregnant women often expe-
rience stress and anxiety as a result of risk factors during
pregnancy and as a result of hospitalization. Well-being in
psychosocial health ensures that both the maternal role and
maternal attachment are healthy. This study aimed to assess
the impact of the MBSR program on stress, anxiety, and
prenatal attachment among high-risk pregnant women. The
results showed a decrease in anxiety levels and an increase
in attachment levels among the high-risk pregnant women
in the experimental group, while stress levels remained
unchanged after the MBSR program.
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Related Anxiety Questionnaire-Revised 2
(PRAQR?2), Prenatal Attachment Inventory (PAI)

|

Intervention

After the pre-test, a total of 8 sessions of Mindfulness-
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In addition, the application was supported by daily
homework and breathing exercises.
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— Those who could not be reached after the pre-
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|
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Post-test (4th Week)

The Prenatal Distress Questionnaire Revised
(NuPDQ), Pregnancy-Related Anxiety
Questionnaire-Revised 2 (PRAQR?2), Prenatal
Attachment Inventory (PAI)

Post-test (4th Week)

The Prenatal Distress Questionnaire Revised
(NuPDQ), Pregnancy-Related Anxiety
Questionnaire-Revised 2 (PRAQR?2), Prenatal
Attachment Inventory (PAI)

[ Analysis ]

Analyzed (n=48)

Fig. 1 CONSORT research flowchart
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Table 1 Comparison of the

‘ . Descriptive characteristics
high-risk pregnant women

Experimental Group Control Group (n=46)  Test and p values

. . (n=48) n %
in experimental and control "%
groups in terms of descriptive
characteristics Educational level
Primary school 4.2 1 2.2
Middle school 7 14.6 8 17.4 7$=0.483
High school 22 458 22 478 p=0923
University or higher 17 354 15 32.6
Employment status
Unemployed 25 52.1 31 67.4 1 =2.286
Employed 23 479 15 326 p=0.131
Spouse’s employment status
Employed 42 87.5 40 87.0  4*=0.006
Unemployed 6 125 6 130 p=0937
Perceived income level
Income is less than expenses 18 37.5 19 41.3 £ =0.162
Income is equal to expenses 24 50.0 22 47.8 p=0922
Income is more than expenses 6 12.5 5 10.9
M (SD) M (SD)
Age (years) 31.50 (6.46) 31.46 (6.44) t=0.033
p=0.974
Spouse’s age (years) 37.25 (5.87) 37.70 (5.41) t=-0.382
p=0.703

% =chi-square test, 7=independent samples r-test; M mean, SD standard deviation

In the study, it was determined that there was no sta-
tistically significant difference between the descriptive
and obstetric characteristics of the pregnant women in the
experimental and control groups. In line with these results,
it can be said that the study groups were homogeneously
distributed. When the NuPDQ and PAI total mean scores
of the high-risk pregnant women in the experimental and
control groups were compared, it was determined that the
differences between the groups were not statistically sig-
nificant, while the pre-test measurement of the PRAQR2
total mean score of the high-risk pregnant women in the
control group was lower than those of the experimental
group. Therefore, it was seen that the high-risk pregnant
women in the experimental and control groups had similar
distress and attachment levels before the implementation of
the MBSR program. On the other hand, it was seen that the
anxiety levels of the pregnant women in the control group
were lower, and the pregnant women in the experimental
group were more disadvantaged in terms of anxiety. These
results may be due to the fact that individuals’ situations and
risk perceptions are different and that there are many factors
from effecting anxiety.

Pregnancy, which is a physiological process, is also a
complex process in which anxiety and stress can occur
intensely. In fact, this situation is even more evident
when pregnancy is risky (Daglar & Nur, 2014; Giimiisdas
et al., 2014). Because pregnant women with high-risk

pregnancies may experience anxiety and stress due to
many factors such as health problems, uncertainty, hospi-
talization, and separation from the family (Baltac1 & Bager,
2020). A study evaluating psychosocial health status in the
literature has also stated that those with high-risk preg-
nancies are more likely to develop distress, anxiety, and
depression compared to others, and their psycho-social
health status is affected more negatively (Giimiisdas et al.,
2014). It is known that mindfulness interventions have pos-
itive effects on the distress (Pan et al., 2019; Woolhouse
et al., 2014) and anxiety (Ibici Akca et al., 2023; Mohamed
et al., 2017; Vieten & Astin, 2008; Woolhouse et al.,
2014) levels of pregnant women. Our study results show
that, although the MBSR program in high-risk pregnant
women does not affect the stress experienced, it is an effec-
tive method for coping with anxiety. Giiney et al. (2022)
reported in their study that the MBSR program was effec-
tive in reducing the distress and anxiety levels of pregnant
women diagnosed with COVID-19 (Giiney et al., 2022).
Goetz et al. (2020) similarly found in their study that elec-
tronic mindfulness-based intervention reduced the anxiety
scores of hospitalized high-risk pregnant women (Goetz
et al., 2020). Zhang et al. (2023) reported in their study that
the Digital Guided Self-help Mindfulness Training reduced
the anxiety levels of pregnant women with psychologi-
cal distress (Zhang et al., 2023). Hulsbosch et al. (2023)
reported in their study that the online mindfulness-based
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Table 2 Comparison of the

L . Obstetric characteristics
high-risk pregnant women in

Experimental Group Control Group (n=46) Test and p-values

. (n=48) n%
the experimental and control n%
groups in terms of obstetric
characteristics The status of having a planned pregnancy
Planned 30 625 23 50.0 4*=1.492
Unplanned 18 375 23 500 p=0222
How the previous pregnancy terminated (n=73) 7=3.321
Vaginal delivery 16 432 19 528 p=0.345
Caesarean section 11 29.8 11 30.5
Miscarriage/curettage 7 189 6 16.7
Stillbirth 3 8.1 - -
The time period between the current pregnancy and the previous delivery
First pregnancy 13 27.1 9 19.5
Less than 24 months 13 27.1 17 370  F=1314
(2 years) p=0.518
More than 24 months 22 458 20 43.5
(2 years)
The status of conception with treatment
Conception with treatment 2 4.2 3 6.5 7=0.259
Spontaneous conception 46 95.8 43 935 p=0674
M (SD) M (SD)
Gestational Week 18.50 (5.01) 18.76 (4.79) t=—0.258
p=0.797
Number of pregnancies 2.88 (1.63) 3.28 (2.13) t=—1.042
p=0.300
Number of Miscarriages/curettages 0.50 (0.96) 0.59 (1.22) t=-0.383
p=0.702
Number of deliveries 1.40 (1.10) 1.74 (1.70) t=-1.163
p=0.248
Number of living children 1.25 (1.08) 1.70 (1.73) t=—1.500
p=0.137
*=chi-square test, z=independent samples z-test; M mean, SD standard deviation
Table 3 Distribution Of, Pregnancy-related risk situations® n %
the pregnancy-related risk
situations Early/advanced age pregnancy 31 33.0
Frequent interbirth interval 20 21.3
Anemia 20 21.3
Obesity 18 19.1
Blood incompatibility 16 17.0
Consanguineous marriage 15 16.0
Gestational diabetes 5.3
Pre-existing diabetes 53
Other (risk of premature birth, multiple pregnancies, history of anomalous baby, 40 42.6

preeclampsia, smoking, presence of infection, risk of miscarriage, heart diseases,

endocrine diseases)

*Participants gave more than one response

intervention was not effective in reducing the distress levels
of pregnant women with pregnancy distress (Hulsbosch
et al., 2023). Our research results show that the MBSR
program applied to high-risk pregnant women effectively
reduces anxiety levels and supports the literature. However,

@ Springer

there are differences between study findings regarding the
effects of mindfulness practices on the distress levels in
pregnant women. In line with these results, it can be said
that there is a need for further controlled studies that reveal
the relationship between mindfulness and distress.
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Table 4 Distribution of the high-risk pregnant women’s pre-test and
post-test mean scores from the NuPDQ total, PAI total, PRAQR2
total, and its subscales

Scales Pre-test Post-test
M (SD) M (SD)

NuPDQ total 25.74 (3.45) 15.56 (8.61)
PRAQR?2 total 39.33 (5.05) 29.88 (10.01)
PRAQR?2’s subscales

Fear of giving birth 14.94 (1.90) 11.78 (3.87)

Worries about bearing a handicapped 13.71 (2.76) 9.86 (3.73)

child

Concern about one’s own appearance  10.67 (1.89) 8.24 (3.13)

PAI total 42.16 (7.33) 49.35 (9.66)

NuPDQ Prenatal Distress Questionnaire Revised, PRAQR2 Preg-
nancy-Related Anxiety Questionnaire-Revised 2, PAIl Prenatal
Attachment Inventory, M mean, SD standard deviation

Danger symptoms and fears of losing the fetus in high-
risk pregnant women can negatively affect mother-infant
attachment (Baltac1 & Bager, 2020; Rghder et al., 2020).
In the literature, it has been stated that the prenatal attach-
ment level of high-risk pregnant women is lower than that
of non-risky pregnant women (Eswi & Khalil, 2012; Pisoni
et al., 2016), and that anxiety and stress that occur during
hospitalization and discomfort that cause risky situations
negatively affect prenatal attachment (Pisoni et al., 2014).
Although it has long been accepted that mindfulness-based
practices are a factor that significantly contributes to the

health of the mother and child (Golmakani et al., 2021),
studies examining the effects of these practices on prenatal
attachment are quite limited. Limited studies have reported
that mindfulness interventions increase the prenatal attach-
ment levels of pregnant populations (Gheibi et al., 2020;
Haghighat et al., 2015; Malhotra et al., 2021; Shreffler et al.,
2019). In this study, similarly, it was determined that the
prenatal attachment levels of the high-risk pregnant women
who received the MBSR program were significantly higher
than those who did not receive the MBSR program. Muzik
et al. (2012) smilarly reported that mindfulness yoga sig-
nificantly increased maternal—fetal attachment of pregnant
women at high risk for psychopathology (Muzik et al.,
2012). According to these results, it is possible to say that
the MBSR program is an effective application that increases
the prenatal attachment of high-risk pregnant women and
based on the available evidence, MBSR can also be used
among non-medical methods for high-risk pregnant women.

Limitations and Future Research

The limitations of the study are that pregnant women who
did not have a smartphone or Internet access could not be
included in the study due to the online conduct of the study.
We included all high-risk pregnant women in our study,
regardless of risk factor rather than a specific risky condi-
tion associated with pregnancy. Anxiety and stress levels
may vary depending on the severity of the risk situation
during pregnancy and the risk perception of the pregnant

Table 5 The comparison

Scales Experimental ~ Control Group AMD (CI=95%) Test and p-values 52
of the mean score of stress, Group (1=48) (n=46)
anxiety and prenatal attachment M (SD) M (SD)
between two groups before
and after intervention with Before intervention
controlling base score effect NuPDQ total ~ 26.06 (2.74)  25.41 (4.06)  — 1=0.903 -
p=0.369
PRAQR?2 total 40.52 (3.70) 38.09 (5.95) - 1=2.369 -
p=0.020%
PAI total 40.98 (6.46) 43.39 (8.02) - t=-1.607 -
p=0.111
After intervention
NuPDQ total ~ 9.52 (7.39) 21.87 (4.09) —12.5(-15.0t0—10.1) F=3.682 0.039
p=0.058
PRAQR?2 total 22.96 (8.94) 37.11 (4.38) —-149(-17.8t0—-11.9) F=101.849 0.528
p=0.000%*
PAI total 54.65 (8.33) 43.83 (7.71) 11.5 (8.3 to 14.7) F=50.607 0.357
p=0.000%*

AMD adjusted mean difference, CI confidence interval, NuPDQ Prenatal Distress Questionnaire Revised,
PRAQR? Pregnancy-Related Anxiety Questionnaire-Revised 2, PAIl Prenatal Attachment Inventory, M

mean, SD standard deviation

#°= partial eta kare, r=independent sample #-test, F= ANCOVA test with adjusting the baseline score was

used
*p <0.05; **p <0.001
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woman. Therefore, it may be recommended to consider a
specific risky situation associated with pregnancy for future
studies. This way, the relationship between MBSR program
and anxiety and distress can be understood more clearly in
this population. Additionally, more studies focusing on
low-cost psychological interventions are needed. Future
research should include face-to-face practices as an alter-
native to improve the efficacy and persistence of the inter-
vention, including self-administration at home, and include
sample groups of pregnant women experiencing high lev-
els of distress in pregnancy. Other limitations include the
relatively small number of participants and the fact that all
were selected from only a single health center. Multicenter
studies that allow high-risk pregnant women with different
socio-cultural characteristics to be included in the research
will help generalize the findings. In addition, verifying our
results with more sample groups in terms of generalizability
of the findings will be important.

According to the results of the study, the MBSR pro-
gram applied to high-risk pregnant women decreased anxi-
ety, increased prenatal attachment levels, but did not affect
stress levels of the pregnant women. Pregnancy is a period in
which some important physical and psychological changes
are seen, and the addition of risks related to pregnancy to
these changes can make the process more difficult and com-
plex, causing it to become inextricable for the woman and
her family. For this reason, it is extremely important to man-
age the changes that occur in women who have a high-risk
pregnancy in order to protect and increase the health of the
mother and baby. Further research is necessary to validate
these findings and explore the full potential of such interven-
tions. Although the literature is limited, studies, like ours, on
some populations, have shown that a mindfulness program
may help to increase prenatal attachment and reduce anxiety.
For this reason, it is recommended that health professionals
integrate this program into the care they offer in order to
reveal the positive effects of the MBSR program.
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