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Purpose: The rate of preterm birth continues to increase worldwide. Pregnant women at risk of preterm birth experience more stress 
during pregnancy, which directly impacts their mental well-being and preterm birth situation. Stress management can significantly 
reduce stress and promote appropriate coping behaviors in pregnant women at risk of preterm birth. The purpose of this study was to 
determine the effects of education and guided imagery program on stress level and coping behaviors among pregnant women at risk of 
preterm birth.
Patients and Methods: Forty-eight pregnant women who visited the antenatal care unit at Ramathibodi Hospital and were at risk of 
preterm birth with moderate stress score were included. They were divided into two groups, each comprising 24 participants. The 
control group received standard nursing care, whereas the experimental group received an education and guided imagery program in 
addition to standard nursing care. The Perceived Stress Scale-10 and Coping Behavior Questionnaire were used to collect data.
Results: The results revealed that the mean stress score in the experimental group after receiving the program was lower than before 
with statistical significance (t = 7.14, p < 0.001). Moreover, the experimental group had lower stress score (F1,45 = 16.92, p < 0.001) 
and greater coping behavior score (F1,45 = 7.85, p < 0.01) compared with the control group after receiving the program, and the 
differences were statistically significant.
Conclusion: This research highlights the importance of preventing mental health problems in pregnant women at risk of preterm birth 
by using an education and guided imagery program to decrease stress and promote appropriate coping behaviors.
Keywords: stress management, mental health, preterm labor, prevention, pathophysiology, coping mechanism

Introduction
The preterm birth rate continues to increase by 15 million cases annually, which is equivalent to 10.6% of all newborns 
worldwide.1 In Thailand, the ratio of preterm births is 12% of 838,300 newborns, which exceeds the established indicator 
criteria of 9.5% per year.2 Once pregnant women undergo preterm labor, they are usually admitted immediately, placed 
on absolute bed rest, and provided with long-term treatment, which may lead to multiple side effects from the 
administered drugs.3,4 In addition, their mental well-being is affected by emotional instability, stress, anxiety regarding 
themselves and the fetus, and treatment costs.5,6 Furthermore, failure to inhibit uterine contractions will impact preterm 
birth, leading to low birth weight, birth asphyxia,7 respiratory distress syndrome,8 and neurodevelopmental delay.9

Several complex biological and biomedical risk factors may affect preterm labor and birth, including infection, hyperten
sion, gestational diabetes mellitus, thyroid disease, placenta previa, and heart disease. These risk factors are caused by 
complications that occur during pregnancy, the treatment of which is curative rather than preventive. Stress is a major risk 
factor for preterm birth, and research has indicated that other risk factors for preterm birth are also linked to stress.10 Thus, this 
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study examined the stress levels of pregnant women with risk factors for preterm birth, including age, body mass index, 
previous preterm birth, short cervix, and previous abortion.

Pregnant women at risk of preterm birth most likely feel stressed during pregnancy. Stress is a condition where 
a person is aware of the threat and danger from a situation or problem after primary appraisal assessment.11 Previous 
studies have showed that stress levels are directly linked to preterm births.12,13 Psychosocial and biological processes 
related to stress result in premature birth; therefore, guidelines for stress management need to be developed.14

In pregnant women at risk of preterm birth, primary appraisal is first conducted to find the risk factors causing stress; then, 
secondary appraisal is performed to find the resources to manage stress.11 Examples of coping resources for pregnant women at 
risk of preterm birth include providing information and support to promote appropriate coping behavior.10,15 There are two types 
of coping behaviors: problem-focused coping involves finding a strategy for solving the problem directly according to the factors 
that cause stress, and emotional-focused coping focuses on providing distraction from the problems or situations through 
activities that alleviate negative feelings resulting in relaxation.11 Pregnant women at risk of preterm birth should use both coping 
behaviors because emotional-focused coping mechanism alone cannot directly eliminate the risks. Therefore, pregnant women at 
risk of preterm birth should learn problem-focused coping techniques to ensure appropriate behavior during stressful situations. 
Effective coping mechanisms should lead to three desired outcomes: good adaptation of social roles (social functioning), positive 
adaptation of emotions and feelings (morale), and good adaptation of physical health (somatic health).11

Stress management techniques that are effective for managing stress in pregnant women include yoga,16 progressive 
muscle relaxation,17,18 social support,19 music therapy,20 and guided imagery.21–24

Some previous studies have used guided imagery to manage stress in pregnant women with preterm labor. Jallo et al23 

studied stress levels in pregnant women with preterm labor. They found that the stress levels of pregnant women decreased 
after receiving education and guided imagery, and the differences were statistically significant (p < 0.05). In Thailand, Tantra 
et al24 studied stress levels in pregnant women with preterm labor. They found that the experimental group had lower stress 
levels than the control group after receiving the guided imagery program, and the differences were statistically significant 
(p < 0.001). Another study examined the impact of stress management education and relaxation exercises on stress in pregnant 
women for 5 weeks. The results showed that the experimental group had lower stress levels and higher coping behavior scores 
compared with the control group, and the differences were statistically significant (both p < 0.05).17

The present study explored the effects of a 5-week stress management education and guided imagery program as 
a mechanism for managing stress in pregnant women at risk of preterm birth. Stress management education and guided 
imagery have many advantages, including simple operation, convenience of monitoring pregnant women’s activities through 
modern technology,23 and the ability to gain knowledge about stress and the risk of preterm birth. Pregnant women will show 
negative emotions when they are confronted with risky situations.25 Therefore, before they receive the education and guided 
imagery program, they must acquire positive thoughts through the ABC technique, which aims to manage a person’s beliefs or 
thoughts to become a positive way for having reasonable behaviors, including A) Activating events that assess the person’s 
understanding regarding facing some situations or problems, B) Beliefs that assess the person’s beliefs or thoughts in that 
situation or problem, C) Consequences of emotions that assess the person’s emotions and behaviors to that situation or 
problem.26 This technique will enable the researcher to understand the beliefs or thoughts concerning the risks that pregnant 
women may face. Subsequently, the researcher will adjust the beliefs or thoughts so that they are reasonable and positive, 
which should lead to appropriate emotions and behaviors when dealing with stressful situations.

Materials and Methods
Design and Study Sites
A quasi-experimental design (pretest–posttest design with a comparison group) was applied to select pregnant women 
who received antenatal care at Ramathibodi Hospital between April and December 2022.

Population and Samples
The samples were selected using purposive sampling based on the following inclusion criteria: gestational age between 
24 and 32 weeks, depending on the gestational of preterm birth’s definition by The Royal Thai College of Obstetricians 
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and Gynecologists;27 at least one risk factor for preterm birth (eg age ≤19 or ≥35 years, body mass index <18.5 or 
≥30 kg/m2, previous preterm birth, cervix length <25 mm, or previous abortion); moderate stress score (stress score, 14– 
26 points); ability to communicate in Thai; and availability of an Internet connection and smartphone. Simultaneously, 
pregnant women were excluded based on the following criteria: complications during pregnancy (eg heart disease, 
hypertension, and gestational diabetes mellitus), mental and behavioral disorders (eg schizophrenia, bipolar disorder, and 
depressive illness), substance abuse, and presence of fetal abnormality in the ultrasound.

The sample size was calculated using G* Power, with a 5% significance level, 80% power, and medium effect size (d = 0.73), 
using data from a previous study in Switzerland.28 They found the medium effect size of their outcome that the stress score of 
pregnant women in the experimental group, applying the guided imagery technique, after receiving the program was lower than 
that in the control group with statistical significance (p < 0.001). Adding 10% for allowing dropout, bringing the total to 54 cases 
divided into two groups with 27 cases each. Unfortunately, during the data collection period, six participants dropped out (three 
from the control group [one had preterm birth and two did not respond after being contacted three times] and three from the 
experimental group [who did not respond after being contacted three times]). Therefore, 48 cases remained at the end of data 
collection, with 24 cases in each group (Figure 1).

Research Instrument
Instruments for Implementation
The Risk Assessment Form for Preterm Birth was developed by a researcher based on a literature review.4,29 It was used 
as a criterion for research cases by selecting pregnant women who had moderate stress level (stress score 14–26 points) 

Figure 1 Study flowchart.
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according to the Perceived Stress Scale-10 (PSS-10) and at least one of the following risk factors: age ≤19 years or ≥35 
years, body mass index <18.5 or ≥30 kg/m2, previous preterm birth, cervix length <25 mm, or previous abortion.

The education and guided imagery program was developed by a researcher based on the concept of stress, as 
portrayed by Lazarus et al.11 Guidelines were applied to reduce stress levels and promote appropriate coping behaviors 
among pregnant women at risk of preterm birth. The procedure consisted of problem-focused coping training activities, 
including education about stress and the risk of preterm birth, critical thinking practice in solving problems by 
conducting tests about situations at risk of preterm birth and discussion through LINE or telephone, monitoring 
participants through LINE or telephone to follow-up on their stress management, practicing coping techniques, inquiring 
about obstacles, and finding solutions together. Emotional-focused coping training activities included adjusting positive 
thinking with the ABC technique, relaxation training with guided imagery, monitoring with positive thinking adjustment, 
and practicing guided imagery, which were administered via Google form or telephone.

Instruments for Data Collection
The personal data form was developed by a researcher based on existing literature.13,17,23,29 It consists of 21 items 
divided into two sections: general information and gestational information of pregnant women.

The Thai version of PSS-10, developed by Wongpakaran et al,30 was used to measure perceived stress in the past 
month. It comprises 10 items assessed using a rating scale of five levels. The total score ranges from 0 to 40, with higher 
scores indicating higher stress levels and lower scores indicating lower stress levels.

The Coping Behavior Questionnaire was requested from Chunpradab31 and adapted based on the stress concept of 
Lazarus et al,11 who used this tool in high-risk pregnant women. The questionnaire was adapted to pregnant women at 
risk of preterm birth. It comprises 30 items assessed using a rating scale of four levels. The total score ranges from 30 to 
120, with higher scores indicating higher coping behaviors and lower scores indicating lower coping behaviors.

The Risk Assessment Form for Preterm Birth, education and guided imagery program, personal data form and Coping 
Behavior Questionnaire were reviewed and approved by three experts, including an obstetrician, psychiatric nurse 
teacher, and professional nurse. The content validity index was calculated as 1. The risk assessment form and education 
and guided imagery program were tested on two pregnant women with similar situations to the samples, and the results 
showed that they were appropriate in terms of activity details, implementation, and duration. Moreover, PSS-10 and the 
Coping Behavior Questionnaire were tested on 20 pregnant women with similar situations to the samples, and they had 
Cronbach’s alpha coefficients equal to 0.71 and 0.84, respectively.

Ethical Considerations
This research was evaluated and certified by the Institutional Review Board of the Faculty of Nursing (NSIRB) and the 
Faculty of Medicine at Ramathibodi Hospital (RAMAIRB), Mahidol University (MU-MOU CoA No. IRB-NS2022 
/673.1503). Furthermore, the research was conducted in accordance with the Declaration of Helsinki. All participants 
were treated ethically in view of the Human Research Protection, whereby the researcher conducted data collection under 
the international standard procedures of the Human Research Ethics Committee. This study recognized the right of 
participants to refuse participation once they received all information regarding the study from the researcher.

Methods of Data Collection
Data were first collected from the control group and then the experimental group to prevent data contamination. The 
researcher contacted each group, asking the participants to fill out the personal data form and made an appointment to 
contact them, during conducting of this study for 5 weeks, through the LINE application, Google form, and telephone, 
after they consented to participate in the study. All participants in both groups received standard nursing care, which 
included a preliminary risk screening by the antenatal unit nurses and a more detailed screening for risks of preterm birth, 
including physical and antenatal examination by the obstetric team. If risk factors were found, the participants would be 
documented as having a high-risk pregnancy in the antenatal document and receive individual advice from the 
obstetricians and the nurses regarding the practice and prevention of preterm birth (without the use of media) to educate 
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and practice preterm birth prevention skills. However, the experimental group received an education and guided imagery 
program in addition to standard nursing care.

Education and Guided Imagery Program for the Experimental Group
The intervention group was informed that the period of the education and guided imagery program was 5 weeks and 
conducted through LINE application, Google form, and telephone. The intervention consisted of a 15-min video clip on 
Stress in Pregnant Women at Risk of Preterm Birth and Information on Stress Management through Education with 
Guided Imagery through a LINE video call. Subsequently, the researcher distributed the video clip and electronic manual 
through the LINE application so that the participants could review the resources whenever they wished. Subsequently, the 
researcher sent the Google form’s link of the Critical Thinking Practice in Solving Problems Form, wherein the 
participants could apply their knowledge from the educational program to complete practice tests with questions 
regarding situations at risk of preterm birth.

In the guided imagery therapy, the participants were allowed to listen to 8–15-min sessions by the researcher, selected 
from the five video sets sent to them through the LINE, for at least two times per week. After each set, the participants 
recorded what they heard in the Follow-up Guided Imagery Form, which enabled the researcher to monitor the results 
using the forms or inquiring through the telephone.

Moreover, the participants were assessed and adjusted their beliefs and thoughts using the ABC technique at least 
once per week by the researcher. First, the researcher used the following question: “Do you know what risk factors you 
have for the risk of preterm birth?” to assess the participants’ understanding that they were at risk of preterm birth with 
the help of the researcher (A: Activating Event). In addition, the researcher used the following question: “What are your 
beliefs or thoughts on the situations you may face that risk preterm birth?” to assess the beliefs or thoughts of participants 
(B: Beliefs). Finally, the researcher used the following question: “What are your beliefs or thoughts about the risky 
situation that you may face, and how do they affect your mood?” to assess the emotions and behaviors (C: Emotional 
consequences) of participants by observing their facial expressions and posture for signs of concern or stress. After 
analyzing their beliefs and emotions, the researcher gave advice and adjusted their thoughts positively in two ways. First, 
the researcher adjusted their negative beliefs or thoughts (B), which helped to adjust the participants’ mood and reduce 
stress levels, leading to appropriate behaviors. Second, the researcher praised and highlighted positive beliefs or thoughts 
that the participants already had (B), which would further promote appropriate coping behaviors.

The researcher followed up the participants via telephone once a week for 10–15 min. The activities included positive 
thought assessment regarding the risky situation of preterm birth and inquiry on some problems or obstacles that might 
occur during the activities that the researcher would encourage them to find solutions together. Five weeks after the 
intervention, a posttest, the PSS-10 (10 items) and Coping Behavior Questionnaire (30 items), were obtained from all 
participants in both groups through Google form.

Data Analysis
The data were analyzed by using the PASW Statistics version 18.0 (SPSS Inc., Chicago, USA),32 wherein the 
significance level was set at.05. The personal data were analyzed using descriptive statistics, and comparisons were 
made between the experimental group and the control group by using the chi-square test or Fisher’s exact test.

The stress levels in the experimental group, comparing between before and after receiving the program, were 
analyzed using the paired sample t-test, based on the interval scale of the variable and normal distribution that was 
verified using the Kolmogorov–Smirnov test (p > 0.05), and had two related groups.

Moreover, the stress levels and coping behaviors between the groups were analyzed using the analysis of covariance 
(ANCOVA), in which the covariate (pretest stress score) was controlled. ANCOVA was based on 1) the normal 
distribution of posttest stress score and posttest coping behavior score that was verified using the Kolmogorov– 
Smirnov test (p > 0.05), 2) the homogeneity of variance of posttest stress score and posttest coping behavior score 
that had no statistically significant difference based on the Levene’s test (p > 0.05), 3) the independent of covariate and 
treatment effect of pretest stress score between the two groups that had no statistically significant difference (p > 0.05), 4) 
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the homogeneity of regression slope between pretest stress score and posttest stress score and posttest coping behavior 
score that had no statistically significant difference (p > 0.05).33

Results
The demographic characteristics between the experimental group and the control group were compared using the chi-square 
test or Fisher’s exact test. The results showed that the demographic characteristics of both groups were not significantly 
different (p > 0.05) in terms of age, marital status, education level, occupation, nature of work, income, and income 
sufficiency (Table 1). Similarly, the obstetric characteristics of both groups were not significantly different (p > 0.05) in 
terms of gestational age, gestational age of first antenatal visit, parity, and prepregnancy body mass index (Table 2).

A comparison of the characteristics of risk factors of preterm birth between the control group and the experimental 
group was conducted. The results showed that the characteristics of participants in both groups were not significantly 
different (p > 0.05) (Table 3).

Table 1 Characteristics of Participants Classified According to Personal Characteristics

Demographic data Control Group (N = 24) Experimental Group (N = 24) χ2 p-value

Number % Number %

Age (year) 0.113f

≤19 2 8.33 1 4.17
20–34 8 33.33 15 62.50

≥35 14 58.33 8 33.33

Min:Max 17:42 19:40

Mean ± SD 33.42 ± 7.28 31.71 ± 5.46

Marital status 1.000f

Married 24 100 23 95.83
Divorced/ Widowed 0 0 1 4.17

Education status 0.085 0.771
Less than bachelor’s degree 11 45.83 10 41.67

Bachelor’s degree or higher 13 54.17 14 58.33

Occupation 0.489f

Unemployed 2 8.33 0 0
Employed 22 91.67 24 100

Nature of work*
Working ˃8 hr./day 17 89.47 16 88.89 0.097 0.755

Walking ˃4 hr./day 8 42.10 11 61.11 0.784 0.376

Heavy lifting ˃5 kg 0 0 3 16.67 0.234f

Incomes (baht) 1.346 0.510

˂30,000 8 33.33 6 25.00
30,000–45,000 9 37.50 13 54.17

˃45,000 7 29.17 5 20.83

Min:Max 15,000:100,000 7,000:300,000

Mean ± SD 43,083.33 ± 25,486.43 45,912.50 ± 56,495.18

Sufficiency of incomes 0.666f

Insufficient 2 8.33 4 16.67
Sufficient 22 91.67 20 83.33

Notes: f = Fisher’s exact test, * one case can have more than one nature of work.
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According to the data, the mean stress scores were 17.79 points (standard deviation [SD] = 3.48) and 10.83 points 
(SD = 4.69) before starting and after receiving the program, respectively. When these stress scores were compared using 
the paired t-test, the results showed that the mean stress scores of the experimental group after receiving the program 

Table 2 Characteristics of Participants Classified According to Obstetric Characteristics

Demographic Data Control Group (N = 24) Experimental Group (N = 24) χ2 p-value

Number % Number %

Gestational age (week) 0.784 0.376
Second trimester (24–28) 13 54.17 16 66.67

Third trimester (29–32) 11 45.83 8 33.33

Min:Max 25:32 24:31

Mean ± SD 28.67 ± 2.12 27.62 ± 2.48

GA at first visit (week) 3.630 0.057
First trimester (1–13) 10 41.67 4 16.67
Second trimester (14–28) 14 58.33 20 83.33

Min:Max 7:26 7:21

Mean ± SD 13.33 ± 3.93 11.21 ± 3.50

Gravidity 0.949 0.330

1 5 20.83 8 33.33

≥2 19 79.17 16 66.67

Prepregnancy BMI 0.062f

Underweight 4 16.67 6 25.00

Normal weight 18 75.00 10 41.67

Overweight 2 8.33 7 29.17
Obese 0 0 1 4.16

Min:Max 15.80:29.00 15.80:36.73

Mean ± SD 21.26 ± 3.11 22.26 ± 4.62

Note: f = Fisher’s exact test. 
Abbreviations: GA, gestational age; BMI, body mass index.

Table 3 Characteristics of Participants Classified According to Risk Factors for Preterm Birth

Risk Factors for Preterm Birth Total (N = 48) Control Group (N = 24) Experimental Group (N = 24) χ2 p-value

Number (%) Number (%) Number (%)

Age ≤19 years 3(6.25) 2(8.33) 1(4.17) 1.000f

Age ≥35 years 22(45.83) 14(58.33) 8(33.33) 3.021 0.082

Prepregnancy BMI ˂ 18.5 km/m2 10(20.83) 4(16.67) 6(25.00) 0.505 0.477

Prepregnancy BMI ≥ 30 km/m2 1(2.08) 0 1(4.17) 1.000f

Previous preterm birth 5(10.42) 1(4.17) 4(16.67) 0.348f

Previous abortion 23(47.92) 12(50.00) 11(45.83) 0.083 0.773

Total of the risk factors* 0.097 0.755
Risk factor 1 factor 33(68.75) 16(66.67) 17(70.83)

Risk factor >1 factor 15(31.25) 8(33.33) 7(29.17)

Notes: f = Fisher’s exact test, * one case can have more than one risk factor. 
Abbreviation: BMI, body mass index.
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were lower than those before receiving the program, and the differences were statistically significant (t = 7.14, p < 0.001) 
(Table 4).

The results showed that the control and experimental groups had mean stress scores of 16.08 points (SD = 5.18) and 
10.83 points (SD = 4.69), respectively, after receiving the program. Moreover, the stress scores in the experimental group 
were lower than those in the control group when analyzed by ANCOVA, which controlled for the influence of the 
covariate (pretest stress score), and the differences were statistically significant (F1,45 = 16.92, p < 0.001) (Table 5).

Based on the results, the control and experimental groups had mean coping behavior scores of 87.13 points (SD = 10.13) and 
95.33 points (SD = 9.82), respectively, after receiving the program. Moreover, the coping behavior scores in the experimental 
group were higher than those in the control group when analyzed by ANCOVA, which controlled for the influence of the 
covariate (pretest stress score), and the differences were statistically significant (F1,45 = 7.85, p < 0.01) (Table 6).

Discussion
This study aimed to determine the effects of education and guided imagery program on stress level and coping behaviors 
among pregnant women at risk of preterm birth, based on the conceptual stress framework of Lazarus et al11 to reduce the 
stress level and promote appropriate behavior during stressful situations. The results showed that education and guided 
imagery programs effectively reduce stress levels and promote coping behaviors in pregnant women at risk of preterm birth.

Table 4 Comparison of Mean Stress Scores Before and After 
Receiving the Program in the Experimental Group

Stress Score Experimental Group (N = 24)

Mean SD t p-value

Before starting program 17.79 3.48 7.14 <0.001

After receiving program 10.83 4.69

Abbreviations: SD, standard deviation; t, t-test.

Table 5 Comparison of Mean Stress Scores Between the Control and Experimental 
Groups by Controlling the Influence of Pretest Stress Scores Using ANCOVA (N = 48)

Stress df SS MS F p-value

Covariate 1 186.24 186.24 8.94 0.005

Main Effects (Group) 1 352.22 352.22 16.92 <0.001

Residual (Error) 45 936.92 20.82

Corrected Total 47 1,453.92

Abbreviations: df, degrees of freedom; SS, sum of squares; MS, mean squares; F, F-test.

Table 6 Comparison of Mean Coping Behavior Scores Between the Control and 
Experimental Groups by Controlling the Influence of Pretest Stress Scores Using 
ANCOVA (N = 48)

Coping Behavior df SS MS F p-value

Covariate 1 27.70 27.70 0.27 0.603

Main Effects (Group) 1 793.91 793.91 7.85 0.007

Residual (Error) 45 4,550.26 101.12

Corrected Total 47 5,386.48

Abbreviations: df, degrees of freedom; SS, sum of squares; MS, mean squares; F, F-test.
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These findings are consistent with the conceptual stress framework of Lazarus et al11 When pregnant women at risk of 
preterm birth were aged ≤19 or ≥35 years and had a body mass index <18.5 or ≥30 kg/m2, previous preterm birth, or 
previous abortion, they underwent primary appraisal to determine whether the risk factors cause stress. If the participants 
were found to have risk factors that cause stress, they would undergo secondary appraisal to find coping resources to 
manage stress. The necessary coping resources for pregnant women at risk of preterm birth include providing substantial 
information on how to behave appropriately in situations of risk and support from other medical personnel.10,15 The 
results of the present study indicate that pregnant women at risk of preterm birth would benefit from having problem- 
focused and emotional-focused coping behaviors. This would ensure appropriate and successful coping in all three 
aspects: social functioning where the adaptation of social roles is good, morale where adaptation to emotions and feelings 
is positive, and somatic health where adaptation is manifested in good physical health.11

This study consisted of problem-focused coping training activities, including education on stress and the risk of 
preterm birth, critical thinking practice in solving problems by conducting practice tests with questions on risky situations 
for preterm birth, and monitoring participants through LINE or telephone. The results showed that the participants 
displayed better self-care skills after receiving information and knowledge. Furthermore, regular weekly follow-up visits 
proved to be beneficial because some participants, when faced with actual situations, were unsure whether or not they 
were facing a situation of risk. For instance, in labor pain situations, some participants still doubted whether they were in 
preterm labor, and when they had more vaginal discharge than usual, some participants were uncertain whether it was 
caused by an infection or a symptom of leakage. Therefore, follow-up visits by the researcher were beneficial because 
they allowed the participants to make inquiries and receive clearer explanations.

The emotional-focused coping training activities included listening to guided imagery therapy, which made the 
participants feel relaxed. Furthermore, positive thinking adjustment activity through telephone once a week with the ABC 
technique helped the participants to consistently have positive thoughts toward the risk of preterm birth, affecting their 
emotions and appropriate coping behaviors.26 The results indicated that all participants had positive thoughts about the 
risk of preterm birth and believed that they could prevent preterm birth if they behaved properly.

The results of this study are consistent with those of previous research, confirming that education and guided imagery 
programs can reduce stress levels in pregnant women facing stressful situations. This was consistent with the study of 
Chuang et al34 and Jallo et al23 investigated stress levels in pregnant women with preterm labor by providing education 
programs on stress management and listening to guided imagery therapy. The results showed that the experimental group 
had lower stress levels than the control group, and the differences were statistically significant (p < 0.001, p< 0.05 
respectively). In Thailand, Tantra et al24 studied stress levels in pregnant women with preterm labor by providing 
knowledge about guided imagery practice together with listening to guided imagery therapy. They discovered that the 
experimental group had lower stress levels compared with the control group after receiving the program, and the 
differences were statistically significant (p < 0.001). Moreover, this study, having the programs for 5 weeks, effectively 
reduced stress and promoted coping behavior among pregnant women exposed to stressful situations. Similarly, Ertekin 
Pinar et al17 studied stress education and relaxation training in general pregnant women for 5 weeks. They found that the 
experimental group had lower stress levels and higher coping behavior scores than the control group at the end of the 
program, and the differences were statistically significant (both p < 0.05).

The present and previous studies conducted on general pregnant women,17 pregnant women with preterm labor,23,24 

and pregnant women at risk of preterm birth revealed that education and stress management programs could effectively 
reduce stress levels, which effectively promoted emotional-focused coping behaviors. Moreover, several studies found 
that effective coping behaviors depend on the interval of each intervention; for example, the United States study found 
that effective coping behaviors could not be promoted in 8 days.23 In contrast, this study and Turkey’s study found that 
effective coping behaviors could be promoted in 5 weeks.17 Moreover, this study was concerned with providing 
knowledge about the situations at risk of preterm birth among pregnant women, while other studies focused only on 
stress information.17,23,24 The evidence shows that, during the program, most pregnant women who were at risk of 
preterm birth were concerned about their health and the fetus’s health when they were in situation at risk of preterm birth. 
Therefore, providing pregnant women with knowledge about the situations at risk of preterm birth could promote 
problem-focused coping behaviors, which in turn can prevent preterm birth.
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Strengths and Limitations
The strengths of this study are that the education and guided imagery program was developed for high-risk pregnant 
women who experience stressful situations during pregnancy. Moreover, the program has been developed according to 
the conceptual stress framework of Lazarus et al11 to help high-risk pregnant women reduce stress and promote coping 
behaviors effectively, which are both problem- and emotional-focused coping behaviors. However, the current study was 
limited by the selection of pregnant women from a single center and use of a purposive sampling method without random 
allocation of participants into groups. Therefore, future studies should be conducted in a larger sample size across 
multicenter and use randomized controlled trials to obtain more reliable research results.

Conclusion
The mental well-being and preterm birth situation of pregnant women at risk of preterm birth are affected when they face 
stressful situations. Therefore, effective stress management techniques are significant in managing stress. This study 
showed that education and guided imagery program could reduce stress and promote coping behaviors effectively. In 
addition, nurses or midwives can prevent mental health problems in pregnant women at risk of preterm birth by using this 
program for stress management, which can be self-implemented, leading to decreased stress levels and increased 
appropriate coping behaviors.
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