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INTRODUCTION 

Childbirth is a physiological event that marks the end of pregnancy; however, certain maternal 

or fetal conditions require delivery by caesarean section (C-Section). Caesarean section is often 

performed due to various pregnancy complications (Rahayu & Puspita, 2022). Globally, the rate of 

caesarean deliveries continues to increase. According to the World Health Organization (WHO), the 

global caesarean section rate has exceeded the recommended threshold of 10–15% (Sari, Yuliastuti, 

Widyastuti, et al., 2023). 

Abstract 

Background: Preoperative anxiety is commonly experienced by women undergoing 

caesarean section and may negatively affect physiological stability during surgery. 

Non-pharmacological interventions such as deep breathing, relaxation, and 

aromatherapy are considered effective strategies to reduce anxiety.  

Objective: This study aimed to examine the effect of a combination of deep breathing 

relaxation and aromatherapy on anxiety levels in patients undergoing preoperative 

caesarean section. 

Methods: This pre-experimental study employed a one-group pretest–posttest design 

and was conducted at Kertha Usada General Hospital, Buleleng, Indonesia, from April 

to May 2025. A total of 67 patients scheduled for caesarean section were recruited using 

consecutive sampling. Anxiety levels were assessed before and after the intervention 

using a standardized anxiety questionnaire. The intervention consisted of deep 

breathing relaxation combined with aromatherapy. Data were analyzed using the 

Wilcoxon signed-rank test.  

Result: The results showed a statistically significant reduction in anxiety levels after 

the intervention (p = 0.001; p < 0.05). 

Conclusion: The combination of deep breathing relaxation and aromatherapy 

effectively reduced preoperative anxiety in patients undergoing caesarean section and 

may serve as a complementary nursing intervention to enhance preoperative care. 
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In Indonesia, caesarean section deliveries have become increasingly common in both public and 

private healthcare facilities. Data from the 2018 Basic Health Research (Riskesdas) showed that 17.6% 

of deliveries were performed by caesarean section. Bali Province recorded the highest rate at 30.2%, 

while Papua Province had the lowest rate at 6.7%. In Central Java Province, the caesarean section rate 

was 17.1%. Compared to 2013, these data indicate an approximate 10% increase in caesarean section 

deliveries between 2013 and 2018 (Sari, Yuliastuti, Widyastuti, et al., 2023). 

A caesarean section is a surgical procedure in which the fetus is delivered through an incision in 

the mother’s abdomen and uterus. This procedure can reduce maternal and neonatal mortality as well 

as pregnancy-related complications. Caesarean sections are generally classified into two types: elective 

and emergency procedures (Yuliani et al., 2024). Despite its benefits, patients preparing for a caesarean 

section often experience anxiety related to anesthesia, surgical procedures, personal safety, fetal well-

being, postoperative pain, and other discomforts. Anxiety is a subjective emotional response that causes 

discomfort and, when prolonged, may negatively affect health outcomes (Isnaini et al., 2020). 

According to the Indonesian Ministry of Health (2020), approximately 29.0% of women 

experience anxiety prior to childbirth. Preoperative anxiety in patients undergoing caesarean section 

may lead to physiological instability that can interfere with surgical procedures. These responses 

include increased blood pressure, heart rate, respiratory rate, nausea, vomiting, and restlessness. 

Therefore, maternal anxiety should be appropriately managed using effective interventions (Angesti & 

Febriyana, 2021). Physiologically, anxiety activates the hypothalamus, leading to increased hormone 

secretion, elevated pulse and respiratory rates, palpitations, excessive sweating, and vasoconstriction, 

all of which may intensify the stress response (Octavia et al., 2022). 

Anxiety management may involve both pharmacological and non-pharmacological approaches. 

Non-pharmacological interventions are often preferred due to their safety and minimal side effects. 

Aromatherapy is one such intervention that uses essential oils to promote relaxation, improve emotional 

well-being, and calm the body and mind (Astuti et al., 2019). In addition, deep breathing relaxation 

techniques can reduce anxiety by increasing tidal volume and activating the Hering–Breuer reflex, 

which enhances baroreflex sensitivity (Sepdianto et al., 2010 in Pamungkas, 2020). Relaxation 

techniques have also been shown to be effective in reducing anxiety and pain in patients (Saputri et al., 

2022). 

The combination of aromatherapy and deep breathing relaxation offers several advantages, 

including ease of application and the absence of chemical side effects (İnci & Çetinkaya, 2023). 

Previous research by Moghadam et al. (2022) demonstrated that lavender aromatherapy and deep 

breathing relaxation were both effective in reducing anxiety levels among patients undergoing 

electroconvulsive therapy. These findings suggest that the combined use of aromatherapy and deep 

breathing relaxation may be beneficial in managing anxiety in preoperative caesarean section patients. 
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METHODS 

Study Design 

This study employed a quasi-experimental design using a one-group pretest–posttest approach. 

In this design, anxiety levels were measured before and after the intervention without the inclusion of 

a control group (Geni et al., 2024) 

Settings 

The study was conducted at Kertha Usada General Hospital, Buleleng, Indonesia, from April 15 

to May 20, 2025. 

Research subject 

The population of this study consisted of patients scheduled to undergo caesarean section surgery 

at Kertha Usada General Hospital, Buleleng. In 2024, a total of 1,168 caesarean section procedures were 

recorded at the hospital, with an average of approximately 80 patients per month. A non-probability 

sampling technique, namely consecutive sampling, was used. This method involves recruiting all 

eligible patients who meet the inclusion criteria within a specified period until the required sample size 

is achieved (Nursalam, 2020). The inclusion criteria were patients aged 17–50 years who were 

scheduled for caesarean section surgery. The sample size was calculated using the Slovin formula. The 

calculation yielded a minimum sample size of 66.66, which was rounded up to 67 respondents. 

Instruments 

Data were collected using a structured questionnaire to measure anxiety levels. 

Data Collection 

Before data collection, ethical and administrative approval was obtained from the Director of 

Kertha Usada General Hospital. Eligible patients were selected based on the inclusion and exclusion 

criteria. 

The researcher introduced herself to the respondents and explained the objectives and benefits 

of the study. Written informed consent was obtained from all participants before data collection. 

Anxiety levels were assessed using a questionnaire before the intervention (pretest). Subsequently, 

respondents received the intervention consisting of deep breathing relaxation combined with 

aromatherapy. After the intervention, anxiety levels were reassessed using the same questionnaire 

(posttest). All procedures were conducted in accordance with ethical research principles. 

Data Analysis 

Data analysis was performed using SPSS version 25. Univariate analysis was conducted to 

describe respondent characteristics and preoperative anxiety levels, presented as frequency distributions 

and percentages. For numerical variables, mean, median, and standard deviation values were calculated. 

Bivariate analysis was used to evaluate the effect of the intervention on anxiety levels. The Wilcoxon 

signed-rank test was applied to compare pretest and posttest anxiety scores. 
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Ethical Consideration 

This study adhered to ethical principles governing research involving human subjects. Ethical 

approval was obtained from the Health Research Ethics Committee (Komisi Etik Penelitian 

Kesehatan/KEPK) of Sekolah Tinggi Ilmu Kesehatan Buleleng. The study protocol was approved under 

ethical clearance number 940/EC-KEPK-SB/V/2025. 

 

RESULTS 

The results of this study describe the characteristics of respondents based on age, education level, 

receipt of information regarding caesarean section, and anxiety levels before and after the intervention. 

A total of 67 respondents were included in the analysis. 

 

Table 1. Characteristics of Respondents (n = 67). 

Variable Respondents (n=67) 

f % 

Age   

17 – 25 25 37.3 

26 – 35 39 58.2 

36 – 50 3 4.5 

Education level   

Elementary school 4 6.0 

Junior high school 28 41.8 

Senior high/ vocational school 27 40.3 

Bachelor's/Master's degree 8 11.9 

Received information about CS   

Yes 27 40.3 

No 40 59.7 

Sources: Primary Data of Questionnaire, 2025. 

 

Based on age distribution, most respondents were aged 26–35 years (58.2%), followed by those 

aged 17–25 years (37.3%) and 36–50 years (4.5%). The youngest respondent was 19 years old, and the 

oldest was 40 years old, with a mean age of 27 years. Regarding education level, the majority of 

respondents had a junior high school education (41.8%) or senior high/vocational school education 

(40.3%). A smaller proportion had completed elementary school (6.0%), while 11.9% held a bachelor’s 

or master’s degree. In terms of information receipt, 27 respondents (40.3%) reported having received 

information related to caesarean section procedures, whereas the majority, 40 respondents (59.7%), had 

not received such information. 
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Table 2. Anxiety Levels Before and After the Intervention (n = 67). 

Anxiety Level 
Before Intervention  

n (%) 

After Intervention  

n (%) 

p-value 

No anxiety (<14) 0 (0.0) 0 (0.0) 0.001 

Mild (14–20) 0 (0.0) 66 (98.5) 

Moderate (21–27) 60 (89.6) 1 (1.5) 

Severe (28–41) 7 (10.4) 0 (0.0) 

Panic attack (42–56) 0 (0.0) 0 (0.0) 

Sources: Primary Data of Questionnaire, 2025. 

 

Before the intervention, most respondents experienced moderate anxiety (89.6%), while 10.4% 

experienced severe anxiety. After the intervention, anxiety levels decreased substantially, with 98.5% 

of respondents reporting mild anxiety and only one respondent (1.5%) remaining in the moderate 

anxiety category. The Wilcoxon signed-rank test demonstrated a statistically significant reduction in 

anxiety scores following the intervention (p = 0.001; p < 0.05). All respondents showed lower post-

intervention anxiety scores compared to baseline, with no increases or unchanged scores observed, 

indicating a consistent reduction in anxiety across participants. 

 

DISCUSSION 

Respondent Characteristics Based on Age  

The findings of this study indicate that most respondents were aged 26–35 years. Age is an 

important factor that may influence anxiety levels in patients undergoing caesarean section. Previous 

studies have reported a relationship between maternal age and preoperative anxiety, with younger 

women tending to experience higher levels of anxiety (Abdurahman Anwar et al., 2024). Women aged 

20–35 years often experience moderate to severe anxiety before caesarean section, which may be related 

to limited prior experience, insufficient understanding of the surgical procedure, and inadequate 

emotional support. 

However, anxiety is not limited to younger patients. Older women may experience similar or 

even higher levels of anxiety, particularly those with a history of previous surgeries. Negative 

experiences from prior caesarean sections, concerns regarding surgical complications, and awareness 

of potential medical risks may contribute to increased anxiety before repeat procedures (Baagil et al., 

2023). These findings suggest that age-related anxiety is multifactorial and influenced by both 

psychological and experiential factors. 

 

Respondent Characteristics Based on Education Level  

Educational level also plays a significant role in influencing preoperative anxiety among 

caesarean section patients. Patients with lower educational attainment tend to experience higher levels 
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of anxiety compared to those with higher education. This may be attributed to differences in health 

literacy, as individuals with higher education levels are generally better able to understand information 

related to surgical procedures, associated risks, and postoperative recovery, thereby feeling more 

prepared and less anxious (Astuti et al., 2021). 

Previous research has demonstrated a significant association between educational level and 

anxiety among pre-caesarean section patients. A study conducted at Handayani Hospital in Kotabumi 

reported that patients with high school or vocational education experienced milder anxiety compared to 

those with lower educational backgrounds (Astuti et al., 2021). Furthermore, adequate preoperative 

education and access to clear, relevant information have been shown to reduce anxiety by enhancing 

patient preparedness and confidence. Providing tailored education using appropriate communication 

media may help reduce anxiety and improve psychological readiness before surgery (Istianah et al., 

2023). 

 

Physiological Mechanisms of Aromatherapy and Deep Breathing on Anxiety  

The results of this study demonstrate a significant reduction in anxiety levels following the 

combined intervention of aromatherapy and deep breathing relaxation. Aromatherapy is known to 

promote relaxation and reduce psychological tension, while deep breathing exercises help regulate 

physiological responses associated with anxiety. Aromatherapy stimulates the limbic system, which 

plays a central role in emotional regulation, thereby promoting a calming effect on both the body and 

mind. Meanwhile, deep breathing activates the parasympathetic nervous system, leading to reductions 

in heart rate, blood pressure, and muscle tension. 

Deep breathing techniques increase tidal volume and stimulate the vagus nerve, a key component 

of the parasympathetic nervous system. Activation of the vagus nerve signals a state of safety to the 

brain, reducing the stress response and alleviating anxiety symptoms. Additionally, deep breathing may 

help decrease cortisol levels, further contributing to anxiety reduction (Sari, Yuliastuti, & Widyastuti, 

2023). 

The statistical analysis in this study showed a significant effect of the combined intervention on 

anxiety levels, as indicated by an Asymp. Sig. (2-tailed) value of 0.001. This finding supports the 

hypothesis that combining aromatherapy with deep breathing relaxation is effective in reducing anxiety 

among patients undergoing preoperative caesarean section. 

Aromatherapy may further enhance the effects of deep breathing by stimulating the release of 

neurotransmitters such as serotonin, which plays a role in mood regulation and anxiety reduction. 

Essential oils, particularly lavender, have been shown to stimulate the limbic system, promoting 

relaxation and emotional stability. In addition, certain essential oils may stimulate the release of 

enkephalins, which possess analgesic and calming properties (Abdul Azis et al., 2020). 

Moreover, aromatherapy can further activate the parasympathetic nervous system, resulting in 

decreased heart rate and blood pressure, and alleviating physical symptoms of anxiety such as muscle 
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tension, restlessness, and sleep disturbances. Previous studies have consistently reported that the 

combined use of aromatherapy and deep breathing relaxation improves relaxation, reduces anxiety and 

discomfort, and enhances overall well-being in various patient populations, including those undergoing 

caesarean section (Sari, Yuliastuti, & Widyastuti, 2023). 

 

LIMITATION 

This study has several limitations. First, the study population consisted solely of patients 

undergoing preoperative caesarean section, which may limit the generalizability of the findings to 

patients with other surgical or clinical conditions. Second, because aromatherapy and deep breathing 

relaxation involve psychological processes, a placebo effect may have influenced the outcomes, as 

participants’ expectations and beliefs could have affected their perceived anxiety levels. Third, the 

relatively small sample size may introduce potential bias and limit external validity. Future studies are 

recommended to include larger sample sizes and more diverse sampling techniques to enhance the 

generalizability of the findings. Fourth, the absence of a control or comparison group limits the ability 

to attribute the observed reduction in anxiety exclusively to the intervention. Finally, anxiety 

measurement in this study was subjective, as it relied on self-reported data, which may be influenced 

by individual perceptions and experiences. 

 

CONCLUSION 

This study demonstrated that the combination of aromatherapy and deep breathing relaxation 

effectively reduced anxiety levels among patients undergoing preoperative caesarean section. The mean 

anxiety score decreased from 24, indicating a moderate level of anxiety, to 19, corresponding to a mild 

level of anxiety, representing a reduction of 20.83%. These findings suggest that aromatherapy 

combined with deep breathing relaxation may be considered an effective complementary intervention 

to reduce preoperative anxiety in caesarean section patients. 
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