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Background: Preeclampsia is the most common clinical complication during pregnancy, and its
important complications include damage to liver enzymes, blood pressure, and anxiety. Despite the
existence of numerous treatments to reduce the biological and psychological complications of
preeclampsia, there is a research gap regarding the efficacy of combined healthy lifestyle and
mindfulness training in improving the biological and psychological complications of women with
this disease.

Aims: The aim of the present study was to investigate the efficacy of healthy lifestyle education
combined with mindfulness on improving liver enzymes, blood pressure, and anxiety in pregnant
women at risk of preeclampsia.

Methods: The method of this study was a quasi-experimental pre-test-post-test with a control group
and a one and a half month follow-up. The statistical population of the study included all women
with preeclampsia who in the year 2024 referred to this clinic after being called by the Tolo Salamat
Center in Tehran and expressed their willingness to cooperate, to select a statistical sample using
purposive sampling, 30 people were selected from among them. Then, these people were randomly
assigned to two experimental (15 people) and control (15 people) groups. Research data were also
collected using the Health Anxiety Questionnaire (Salkovskis et al., 2002). Liver enzyme levels were
also measured through a fasting blood test, and blood pressure was measured using a mercury or
digital sphygmomanometer under the supervision of a gynecologist. The experimental group
underwent a healthy lifestyle education program with mindfulness (an 8-session program, each
session lasting 90 minutes). Also, to analyze the research data, the variance analysis with repeated
measurements and SPSS-25 software were used.

Results: The results showed that healthy lifestyle education combined with mindfulness was
effective in improving liver enzymes and blood pressure and reducing anxiety in pregnant women at
risk of preeclampsia (P< 0.05). The results also indicated that the effect of the educational
intervention used in the follow-up phase remained stable (P< 0.05).

Conclusion: The results of the study indicated the efficacy of lifestyle education combined with
mindfulness on biological and psychological indicators of pregnant women at risk of preeclampsia.
According to the findings of the present study, it is suggested that healthy lifestyle education
combined with mindfulness be considered as part of psychological care for pregnant women with
preeclampsia.
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Introduction

Preeclampsia, is the most common clinical
complication of pregnancy, which, along with
hemorrhage and infection, is one of the three leading
causes of maternal death worldwide (Bisson et al.,
2023). This complication is also a serious problem in
obstetrics, on the other hand, it is one of the reasons
for the occupation of hospital beds and the use of
prenatal care facilities and resources, and timely
diagnosis and treatment of the patient can reduce its
complications in the mother and fetus (Psilopatis et
al., 2023). Preeclampsia can cause many
complications for the mother and fetus, with 50,000
women worldwide dying from preeclampsia and its
complications every year (Tian et al., 2023).

Some of the known causes of preeclampsia include
factors such as placental implantation with abnormal
trophoblast invasion of the uterine vessels or
vasoconstriction and inadequate blood flow to the
uterus, and changes in the blood levels of certain
minerals such as zinc (Miller et al., 2022).

Aspartate aminotransferase (AST) and alanine
aminotransferase (ALT) are intracellular liver
enzymes that normally have low levels in the
bloodstream. An abnormal increase in these enzymes
indicates liver cell damage. In mild preeclampsia,
AST and ALT usually remain within the normal
range, but in cases of severe preeclampsia
(accompanied by hemolysis syndrome, increased
liver enzymes, and decreased platelets), these values
increase significantly (Hammoud & Ibdah, 2014).
On the other hand, arterial blood pressure
measurement is the cornerstone of preeclampsia
diagnosis and monitoring. As mentioned, blood
pressure >140/90 mmHg after the 20th week of
pregnancy is the primary criterion for the diagnosis of
preeclampsia (Oladipo & Jayade, 2024). Further
elevation of blood pressure (reaching extreme ranges
>160/110) is not only included in definitions of
disease severity, but is also clinically important, as it
greatly increases the likelihood of serious
complications for the mother. In fact, controlling
blood pressure in affected mothers is vital to prevent
outcomes such as stroke, cerebral hemorrhage, and
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placental abruption (Oladipo & Jayade, 2024).
One of the important psychological factors in the
occurrence and exacerbation of preeclampsia is
anxiety (Abadi-Bavil, 2021). Research by Bergeron
et al. (2024) showed that chronic anxiety is associated
with shorter gestational age and increased risk of
preterm birth, which is also a potential consequence
of preeclampsia.

Lifestyle is a set of patterns, practices, and methods
of daily life that are formed as a result of social
interactions (Ural & Kizilkaya Beji, 2021). Lifestyle
modification is the cornerstone of health management
programs and can provide the basis for improving
quality of life and physical and mental health (Lu et
al., 2019). In addition, mindfulness during pregnancy
can have the potential to optimize the mother's
physical and mental health, because mindful
individuals perceive internal and external realities
freely and without distortion and have a great ability
to deal with a wide range of thoughts, emotions, and
experiences  (Schuman-Olivier et al., 2020).
Mindfulness-based interventions are increasingly
becoming a focus for managing anxiety in pregnant
women. Studies have shown that pregnancy-related
stress and anxiety are reduced in expectant mothers
after implementing mindfulness interventions (Goetz
et al., 2020).

Considering what has been reviewed and that
preeclampsia is one of the leading causes of maternal
mortality worldwide and has short-term and long-
term physical and psychological consequences for
maternal health (Srajer et al., 2022), Therefore, the
present study sought to answer this fundamental
question: How is healthy lifestyle education
combined with mindfulness effective in improving
liver enzymes, blood pressure, and anxiety in
pregnant women at risk of preeclampsia?

Method

The method of this study was a quasi-experimental
pre-test-post-test with a control group and a one and
a half month follow-up. The statistical population of
the study included all women with preeclampsia who
referred to this clinic after being called by the Tolo
Salamat Center in Tehran and expressed their
willingness to cooperate, to select a statistical sample
using purposive sampling, 30 people were selected
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from among them. Then, these people were randomly
assigned to two experimental (15 people) and control
(15 people) groups. Research data were also collected
using the Health Anxiety Questionnaire (Salkovskis
et al., 2002). The experimental group underwent a
healthy lifestyle education program with mindfulness
(an 8-session program, each session lasting 90
minutes). Also, to analyze the research data, the
analysis of variance method with repeated measures
and SPSS-25 software were used.
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Results

A total of 30 women at risk of preeclampsia in Tehran
participated in this study. The minimum age of
participants in this study was 25 and the maximum
age was 36. The mean and standard deviation of the
age of participants in the experimental group were
27.9 and 3.24, respectively, and in the control group
were 29.2 and 3.44, respectively. The results of the
multivariate analysis of variance significance test in
the study groups are presented in Table 1.

Table 1. Results of the significance test of multivariate analysis of variance in the research groups

Source Test Size F DF1 DF2 P Eta
Pillai's Trace 0.718 34.3 5 24 0.001 0.718
Liver Enzymes Wilk§' Lambda 0.282 34.3 5 24 0.001 0.718
Hotelling's Trace 2.54 34.3 5 24 0.001 0.718
Roy's Largest Root 2.54 34.3 5 24 0.001 0.718
Pillai's Trace 0.745 39.5 2 27 0.001 0.745
Wilks' Lambda 0.255 39.5 2 27 0.001 0.745
2 P Hotelling's Trace 2.92 395 2 27 0.001 0.745
Roy's Largest Root 2.92 39.5 2 27 0.001 0.745
Pillai's Trace 0.860 82.6 2 27 0.001 0.860
Anxiety Wilks_' Lambda 0.140 82.6 2 27 0.001 0.860
Hotelling's Trace 6.12 82.6 2 27 0.001 0.860
Roy's Largest Root 6.12 82.6 2 27 0.001 0.860

According to the results of Table 1, it can be said that
there is a significant difference in the variables
studied between the experimental and control groups.
Also, the parametric eta square for liver enzymes
indicates that 71.8%, 74.5% for blood pressure, and

86% of anxiety are related to the experimental group.
The following is a summary of the analysis of
variance test for within-group and out-group effects
of variables in Table 2.

Table 2. Summary of the variance analysis test for within-group and out-group effects

Source Test Size Sum of squares df Mean squares F P Effect size
between-subjects Group 11307.02 1 1307.2 32.08 0.001 0.534
L Error 1140.6 28 40.7
Enzymes - _ factor 588.6 1.02 572.02 67.2 0.001 0.706
within-subjects factor & Group 577.08 1.02 560.8 65.9
Error (factor) 244.9 28.8 8.50
between-subjects Group 5458.5 1 5458.5 14.9 0.001 0.480
Blood Error 10202.07 28 364.3
Pressure factor 177661.7 1.86 954983.4 182.8 0.001 0.803
within-subjects factor & Group 4487.9 1.86 24124 4.61 0.016 0.677
Error (factor) 27260.1 52.09 523.3
between-subjects Group 372.1 1 372.1 6.06 0.020 0.178
Error 1717.06 28 61.3
Anxiety factor 304.2 1.07 284.2 180.9 0.001 0.866
within-subjects factor & Group 274.06 1.07 256.07 163.04  0.001 0.853
Error (factor) 47.06 29.9 1.57
Conclusion confirming the efficacy of healthy lifestyle education

The aim of the present study was to investigate the
efficacy of healthy lifestyle education combined with
mindfulness on improving liver enzymes, blood
pressure, and anxiety in pregnant women at risk of
preeclampsia. The first finding of this study,

combined with mindfulness on improving liver
enzymes in pregnant women at risk of preeclampsia,
is consistent with the results of studies by Ali et al.
(2022); Goetz et al. (2020), Lagerweij et al. (2020),
Sarmasti et al. (2019), Akbarzadeh & Ahmadinezhad
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(2019). In explaining this finding, it should be said
that an unhealthy lifestyle, especially during
pregnancy, not only predisposes to metabolic
disorders such as obesity, gestational diabetes, and
preeclampsia, but can also affect liver function.
Preeclampsia, which is associated with endothelial
damage, increased blood pressure, and organ
dysfunction, is considered one of the important
disorders of this period, and lifestyle modification,
focusing on proper nutrition and physical activity, can
be effective in preventing and correcting some
biological indicators, including liver enzymes (Ali et
al., 2022; Lagerweij et al., 2020).

The next finding of this study, confirming the efficacy
of healthy lifestyle education combined with
mindfulness on blood pressure correction in pregnant
women at risk of preeclampsia, is consistent with the
results of studies by Komsa-Penkova et al. (2023); Ali
et al. (2022); Srajer et al. (2022); Lagerweij et al.
(2020); Goetz et al. (2020); Smith et al. (2020) and
Sarmasti et al. (2019). In explaining this finding, the
results of the study by Komsa-Penkova et al. (2023)
showed that high blood pressure and preeclampsia are
among the most important factors threatening the
health of the mother and fetus during pregnancy. The
researchers stated in their study that stress and high
blood pressure, when combined, increase the risk of
preeclampsia several times. Increased blood pressure
is associated with endothelial damage, impaired
hemostasis, and increased pregnancy complications,
and its prevention, screening, and management are
considered an inevitable necessity in pregnancy care.
New evidence suggests that the simultaneous
implementation of healthy lifestyle teachings and
mindfulness exercises has a greater and more
sustainable effect on reducing blood pressure during
pregnancy than either alone. In this context,
Lagerweij et al. (2020) have pointed out that
combined care programs significantly modulate
blood pressure in women with a history of
preeclampsia in the short term, and their long-term
success depends on the continuation of healthy health
behaviors and supportive interventions.

Finally, the final finding of this study showed that
healthy lifestyle education combined  with
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mindfulness is effective in reducing anxiety in
pregnant women with preeclampsia. This finding was
consistent with the results of studies by Yang et al.
(2022); Goetz et al. (2020); Heydarpour et al. (2020);
and Sanaati et al. (2017). Explaining this finding, it
can be said that mindfulness helps us understand that
negative emotions such as stress and anxiety may
occur, but they are not a constant and permanent part
of personality. Mindfulness exercises also allow the
individual to take a moment to think instead of
responding to events involuntarily and without
reflection. As a result, it can be inferred that
mindfulness considers the control and will of
emotions, and the individual must be aware of his or
her thoughts and emotions and have full presence of
mind (Duhig et al., 2016). Also, the positive effect of
being in a group, being with other pregnant women,
and talking about concerns with other pregnant
women may be another reason for reducing anxiety in
pregnant women (Heydarpour et al., 2020).

The results of the study indicated the efficacy of
lifestyle education combined with mindfulness on
biological and psychological indicators of pregnant
women at risk of preeclampsia. According to the
findings of the present study, it is suggested that
healthy lifestyle education combined with
mindfulness be considered as part of psychological
care for pregnant women with preeclampsia.
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