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Background: Postoperative nausea and vomiting (PONV) is a common 
complication after surgery, including among patients receiving spinal 
anesthesia. PONV may reduce patient comfort, delay recovery, and increase the 
need for additional postoperative management. Deep breathing relaxation is a 
simple nonpharmacological intervention that may help reduce nausea and 
vomiting by promoting relaxation and parasympathetic activity. 

Objectives: This study aimed to evaluate the effectiveness of deep breathing 
relaxation technique in reducing PONV among postoperative patients receiving 
spinal anesthesia. 

Methods: This study used a pre-experimental design with a one-group pretest–
posttest approach. A total of 60 postoperative patients receiving spinal 
anesthesia were selected using purposive sampling. PONV severity was 
measured before and after the intervention using the Rhodes Index of Nausea, 
Vomiting, and Retching (RINVR). Data were analyzed using the Wilcoxon 
signed-rank test. 

Results: Before the intervention, most respondents experienced moderate 
PONV (56.7%) and severe PONV (40.0%). After deep breathing relaxation, most 
respondents experienced mild PONV (91.7%), while 8.3% experienced 
moderate PONV. The Wilcoxon test showed a significant reduction in PONV 
severity after the intervention (Z = -6.915; p < 0.001). 

Conclusions: Deep breathing relaxation was effective in reducing PONV among 
postoperative patients receiving spinal anesthesia. This technique may be used 
as a safe, simple, and feasible supportive intervention in postoperative care. 
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Introduction

Surgical care is an essential component of modern health systems because it supports 
diagnosis, treatment, palliation, and recovery across a wide range of conditions. Global estimates 
show that more than 300 million surgical procedures are performed annually, making the 
prevention of postoperative complications a major priority in perioperative care (Weiser et al., 
2016). As surgical volume remains high, patient-centred recovery has become increasingly 
focused on reducing avoidable discomfort, shortening post-anesthesia recovery, and improving 
postoperative safety (Gan et al., 2020; Gress et al., 2020). One complication that continues to affect 
postoperative comfort and recovery is postoperative nausea and vomiting (PONV), which is often 
considered one of the most distressing outcomes after anesthesia and surgery (Gan et al., 2020; 
Rajan & Joshi, 2021). 

Postoperative nausea and vomiting refers to nausea, vomiting, and retching that occur after 
anesthesia and surgery, commonly within the first 24 hours after the procedure. A systematic 
review and meta-analysis reported that the global prevalence of PONV was 27.7%, while nausea 
and vomiting occurred in 31.4% and 16.8% of patients, respectively (Amirshahi et al., 2020). In 
high-risk patients, the incidence may be substantially higher, which makes early identification and 
preventive management clinically important (Gan et al., 2020; Schlesinger et al., 2023). PONV may 
delay oral intake, ambulation, and discharge, increase patient dissatisfaction, require rescue 
medication, and raise healthcare costs (Gress et al., 2020; Jin et al., 2020). 

The pathophysiology of PONV is multifactorial and involves complex interactions between 
peripheral and central emetic pathways. Emetic stimuli may arise from gastrointestinal irritation, 
vestibular inputs, pain, anxiety, anesthetic agents, opioids, and surgical manipulation, which are 
integrated through the vomiting centre, area postrema, nucleus tractus solitarius, and vagal 
afferent pathways (Stoops & Kovac, 2020; Zhong et al., 2021). Several neurotransmitter systems, 
including serotonin, dopamine, histamine, acetylcholine, neurokinin-1, and opioid receptors, 
contribute to nausea and vomiting responses (Jin et al., 2020; Kovac, 2025). Because multiple 
pathways are involved, PONV management often requires multimodal strategies that combine 
risk reduction, pharmacological prophylaxis, rescue therapy, and supportive nonpharmacological 
approaches (Gan et al., 2020; Rajan & Joshi, 2021). 

Although PONV is frequently associated with general anesthesia, it can also occur in 
patients receiving spinal anesthesia. In spinal anesthesia, sympathetic blockade may cause 
hypotension, increased vagal tone, and gastrointestinal hypoperfusion, which can contribute to 
nausea and vomiting (Huh, 2023; Stoops & Kovac, 2020). The use of intrathecal opioids or 
postoperative opioids may further increase emetic risk among patients undergoing surgery with 
spinal anesthesia (Moraitis et al., 2020; Kovac, 2025). Therefore, postoperative patients receiving 
spinal anesthesia still require active monitoring and supportive interventions to reduce PONV and 
promote recovery (Gan et al., 2020; Huh, 2023). 

Several risk factors for PONV have been identified, including female sex, nonsmoking status, 
previous PONV or motion sickness, younger age, perioperative opioid use, anesthetic technique, 
type of surgery, duration of anesthesia, and postoperative pain. Current evidence also emphasizes 
that PONV risk is not determined by a single factor but by the interaction of patient-related, 
anesthesia-related, and surgery-related factors (Schlesinger et al., 2023; Stoops & Kovac, 2020). 
These risk factors are clinically relevant because they can guide anesthetists and perioperative 
nurses in selecting preventive and therapeutic strategies before symptoms become severe (Gan 
et al., 2020; Jin et al., 2020). In patients with spinal anesthesia, recognizing individual risk factors 
remains important because nausea and vomiting may still appear during early recovery even 
without exposure to volatile anesthetics (Huh, 2023; Moraitis et al., 2020). 

Current PONV guidelines recommend risk assessment, baseline risk reduction, multimodal 
antiemetic prophylaxis, and rescue treatment when symptoms occur. Pharmacological 
interventions remain central to PONV management, but they may be limited by cost, availability, 
contraindications, adverse effects, or incomplete symptom relief in some patients (Gan et al., 
2020; Rajan & Joshi, 2021). For this reason, nonpharmacological interventions have gained 
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increasing attention as supportive strategies because they are generally simple, inexpensive, safe, 
and feasible to integrate into perioperative nursing and anesthesia care (Jin et al., 2020; Wang et 
al., 2024). Evidence from complementary approaches, such as aromatherapy and acupressure, 
suggests that nonpharmacological interventions may help reduce nausea and vomiting and 
improve patient comfort after surgery (Kilinç & Karaman O zlu , 2024; Tsai et al., 2025; Wang et al., 
2024). 

Deep breathing relaxation is a nonpharmacological technique that involves slow, controlled, 
and rhythmic breathing to produce physiological and psychological relaxation. The proposed 
mechanisms include stimulation of pulmonary afferent pathways, baroreflex modulation, 
increased vagal activity, improved respiratory sinus arrhythmia, reduced sympathetic arousal, 
and activation of parasympathetic responses (Gholamrezaei et al., 2021; Noble & Hochman, 
2019). Recent studies and meta-analyses indicate that structured breathing practices may reduce 
stress, anxiety, physiological arousal, and acute clinical pain, which are factors that may indirectly 
influence nausea and vomiting responses (Balban et al., 2023; Fincham et al., 2023; Joseph et al., 
2022). Because anxiety, discomfort, and autonomic imbalance can intensify postoperative 
symptoms, deep breathing relaxation may be a relevant supportive intervention for patients 
experiencing PONV (Bentley et al., 2023; Noble & Hochman, 2019). 

Several clinical studies have begun to examine breathing-based interventions for 
perioperative symptoms, including nausea, vomiting, retching, pain, and anxiety. Diaphragmatic 
breathing exercise has been reported to reduce postoperative nausea, vomiting, and retching 
among orthopedic surgery patients, suggesting that controlled breathing may have practical 
benefits in postoperative recovery (Ibrahim et al., 2020). Other nonpharmacological strategies, 
including acupressure and aromatherapy, have also been tested in surgical patients, supporting 
the broader value of simple adjunctive approaches for PONV management (Kilinç & Karaman 
O zlu , 2024; Tsai et al., 2025; Wang et al., 2024). However, compared with pharmacological 
prophylaxis, aromatherapy, and acupressure, evidence on deep breathing relaxation specifically 
for PONV among patients receiving spinal anesthesia remains limited and requires further clinical 
investigation (Gan et al., 2020; Jin et al., 2020; Wang et al., 2024). 

Deep breathing relaxation is particularly relevant for postoperative care because it can be 
taught quickly, performed at the bedside, and practiced independently by patients without special 
equipment. This makes the technique suitable as a supportive intervention in recovery rooms and 
surgical wards, especially when nurses and nurse anesthetists need practical strategies to 
improve comfort while maintaining patient safety (Bentley et al., 2023; Joseph et al., 2022). 
Despite its feasibility, the effectiveness of deep breathing relaxation for reducing PONV after 
spinal anesthesia has not been sufficiently established in pretest–posttest clinical studies. 
Therefore, this study aimed to evaluate the effectiveness of deep breathing relaxation technique 
in reducing postoperative nausea and vomiting among patients receiving spinal anesthesia. 

Methods 

This study used a quantitative pre-experimental design with a one-group pretest–posttest 
approach. This design was used to evaluate changes in postoperative nausea and vomiting before 
and after the implementation of the deep breathing relaxation technique in patients receiving 
spinal quantitative pre-experimental design with a one-group pretest–posttest approach. This 
design was used to evaluate changes in postoperative nausea anesthesia. The pretest was 
conducted to assess the level of postoperative nausea and vomiting before the intervention, while 
the posttest was conducted after the intervention to identify changes in symptom severity. 

The study was conducted in the postoperative care setting of PKU Muhammadiyah Gamping 
Hospital, Yogyakarta, Indonesia. The study population consisted of patients who underwent 
elective surgery with spinal anesthesia. The sample size was determined from a population of 151 
patients using the Slovin formula, resulting in 60 respondents. Participants were selected using 
purposive sampling based on predetermined eligibility criteria. 
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The inclusion criteria were patients with compos mentis consciousness, aged 18–65 years, 
not under the influence of antiemetic or sedative drugs, in stable hemodynamic condition, and 
willing to participate in the study. The exclusion criteria were patients with infectious diseases, 
severe systemic disease, gastrointestinal disease, emergency surgery, and patients who refused 
to participate. All eligible patients were approached after surgery, provided with an explanation 
of the study objectives and procedures, and asked to sign informed consent before participation. 

The independent variable was the deep breathing relaxation technique. This intervention 
consisted of slow and controlled breathing through the nose, holding the breath for several 
seconds, and exhaling slowly through the mouth. Patients were guided to perform the technique 
in a comfortable position after surgery. The intervention was conducted in the early postoperative 
period after the patient was transferred to the recovery room or postoperative ward and was 
clinically stable. 

The dependent variable was postoperative nausea and vomiting. PONV was measured using 
the Rhodes Index of Nausea, Vomiting, and Retching (RINVR). This instrument consists of eight 
items assessing nausea, vomiting, and retching. Each item is scored using a scale of 0 to 4, with a 
total score ranging from 0 to 32. The total score was categorized as no nausea and vomiting = 0, 
mild nausea and vomiting = 1–8, moderate nausea and vomiting = 9–16, severe nausea and 
vomiting = 17–24, and very severe nausea and vomiting = 25–32. 

Data collection was carried out after ethical approval and research permission had been 
obtained. The researcher identified patients who underwent surgery with spinal anesthesia 
based on the surgical schedule and medical records. After the operation, eligible patients were 
assessed within the early postoperative period. The pretest was conducted by assessing the level 
of PONV using the RINVR questionnaire before the deep breathing relaxation technique was given. 
After that, patients were guided to perform the deep breathing relaxation technique according to 
the procedure. The posttest was then conducted using the same instrument to evaluate changes 
in PONV severity after the intervention. 

Data were processed through editing, coding, data entry, tabulation, and cleaning. 
Descriptive statistics were used to describe respondent characteristics, including age, sex, and 
smoking status, as well as the distribution of PONV severity before and after the intervention. 
Frequencies and percentages were used for categorical variables. The normality assumption was 
not applied because the PONV score was ordinal and measured before and after intervention in 
the same respondents. 

The difference in PONV severity before and after the deep breathing relaxation technique 
was analyzed using the Wilcoxon signed-rank test. This test was selected because the data were 
paired and ordinal, and the study aimed to examine differences between pretest and posttest 
scores within the same group. Statistical significance was set at p < 0.05. The analysis was 
conducted using statistical software. 

This study was conducted according to ethical principles, including respect for autonomy, 
beneficence, non-maleficence, justice, anonymity, and confidentiality. Ethical approval was 
obtained from the Ethics Committee of PKU Muhammadiyah Gamping Hospital with approval 
number 064/KEP-PKU/III/2026. Research permission was also obtained before data collection. 
All respondents received information about the study and provided written informed consent 
before participation. Respondents were informed that their participation was voluntary and that 
they could withdraw from the study at any time without any consequences for their care. 

Results  

A total of 60 postoperative patients receiving spinal anesthesia were included in this study. 
Based on age, most respondents were aged 47–65 years, with 28 respondents (46.7%), followed 
by those aged 18–31 years, with 18 respondents (30.0%), and those aged 32–46 years, with 14 
respondents (23.3%). Based on sex, most respondents were female, with 33 respondents 
(55.0%), while 27 respondents (45.0%) were male. Regarding smoking status, most respondents 
were non-smokers, with 37 respondents (61.7%), while 23 respondents (38.3%) were smokers. 
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Table 1: Characteristics of participants 
Characteristics Frequency (n) Percentage (%) 
Age 

18–31 years 18 30.0 
32–46 years 14 23.3 
47–65 years 28 46.7 

Sex 
Male 27 45.0 
Female 33 55.0 

Smoking status 
Yes 23 38.3 
No 37 61.7 

Before the intervention, most respondents experienced moderate PONV, with 34 
respondents (56.7%), followed by severe PONV, with 24 respondents (40.0%). Only 2 
respondents (3.3%) experienced mild PONV before the intervention. After the deep breathing 
relaxation technique was given, most respondents experienced mild PONV, with 55 respondents 
(91.7%), while 5 respondents (8.3%) experienced moderate PONV. No respondents experienced 
severe PONV after the intervention. 

Table 2: Distribution of PONV severity before and after deep breathing relaxation technique 
PONV severity Pre-test Post-test 

n % n % 
Mild 2 3.3 55 91.7 
Moderate 34 56.7 5 8.3 
Severe 24 40.0 0 0.0 
Total 60 100.0 60 100.0 

The Wilcoxon signed-rank test showed that 58 respondents had lower PONV scores after 
the intervention, 2 respondents had no change, and no respondents had higher PONV scores after 
the intervention. The mean rank of negative ranks was 29.50, with a sum of ranks of 1711.00. The 
test showed a statistically significant difference in PONV severity before and after the deep 
breathing relaxation technique (Z = -6.915; p < 0.001). 

Table 3: Effect of deep breathing relaxation technique on PONV among postoperative patients receiving spinal 
anesthesia 

Analysis n Mean rank Sum of ranks Z p-value 
Negative ranks 58 29.50 1711.00 -6.915 <0.001 
Positive ranks 0 0.00 0.00 

  

Ties 2 
    

Total 60 
    

Note. Negative ranks indicate lower PONV scores after the intervention compared with before the intervention. The 
analysis was performed using the Wilcoxon signed-rank test. 

These results indicate that the deep breathing relaxation technique significantly reduced 
PONV severity among postoperative patients receiving spinal anesthesia. Most respondents 
shifted from moderate and severe PONV before the intervention to mild PONV after the 
intervention. 

Discussion 

This study found that the deep breathing relaxation technique significantly reduced 
postoperative nausea and vomiting among patients receiving spinal anesthesia. Before the 
intervention, most respondents experienced moderate and severe PONV, whereas after the 
intervention, most respondents shifted to mild PONV. The Wilcoxon signed-rank test showed a 
significant difference between pretest and posttest PONV severity, indicating that deep breathing 
relaxation was effective in reducing PONV symptoms. This finding supports the use of deep 
breathing relaxation as a simple and feasible nonpharmacological intervention in postoperative 
care. 

The high proportion of moderate and severe PONV before the intervention indicates that 
nausea and vomiting remain important clinical problems among postoperative patients receiving 
spinal anesthesia. Although PONV is often associated with general anesthesia, patients receiving 
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spinal anesthesia may also experience nausea and vomiting due to sympathetic blockade, 
hypotension, increased vagal tone, anxiety, pain, and the use of perioperative opioids. These 
mechanisms can stimulate central and peripheral emetic pathways, including the vomiting centre, 
area postrema, nucleus tractus solitarius, and vagal afferent pathways. Therefore, active 
monitoring and early management of PONV are still needed in patients undergoing surgery with 
spinal anesthesia (Gan et al., 2020; Huh, 2023; Stoops & Kovac, 2020; Zhong et al., 2021). 

After the deep breathing relaxation technique was given, most respondents experienced 
only mild PONV. This improvement suggests that controlled breathing may help reduce nausea 
and vomiting by promoting physiological relaxation and reducing autonomic arousal. Deep 
breathing can stimulate parasympathetic activity, improve vagal modulation, reduce sympathetic 
responses, and create a calmer physiological state. These mechanisms may decrease discomfort, 
anxiety, and nausea-related sensations during the early postoperative period (Gholamrezaei et al., 
2021; Noble & Hochman, 2019). 

The findings of this study are consistent with previous evidence showing that breathing-
based interventions may provide clinical benefits for postoperative symptoms. Ibrahim et al. 
(2020) reported that diaphragmatic breathing exercise reduced postoperative nausea, vomiting, 
and retching among orthopedic surgery patients. A systematic review also showed that slow deep 
breathing may reduce acute clinical pain in adults, while other studies have shown that structured 
breathing practices can reduce stress and physiological arousal (Balban et al., 2023; Fincham et 
al., 2023; Joseph et al., 2022). These findings support the assumption that deep breathing 
relaxation may reduce PONV not only through direct relaxation effects but also by decreasing 
stress, anxiety, and discomfort that deep breathing relaxation may reduce PONV not only through 
direct relaxation that can worsen nausea and vomiting. 

The significant reduction in PONV severity in this study also supports the broader role of 
nonpharmacological interventions in perioperative care. Although antiemetic drugs remain the 
main strategy for preventing and treating PONV, nonpharmacological approaches can be useful as 
supportive interventions because they are safe, low-cost, easy to teach, and do not require special 
equipment. Recent evidence on complementary approaches, such as aromatherapy and 
acupressure, also suggests that nonpharmacological interventions may help reduce postoperative 
nausea and vomiting and improve patient comfort (Kilinç & Karaman O zlu , 2024; Tsai et al., 2025; 
Wang et al., 2024). Therefore, deep breathing relaxation may be considered as an additional 
supportive intervention alongside standard pharmacological management. 

The effectiveness of deep breathing relaxation in this study may also be related to its ability 
to improve patients’ sense of control during the postoperative recovery period. PONV can cause 
discomfort, fear, and distress, especially when patients feel unable to control nausea or the urge 
to vomit. Guided breathing provides patients with an active coping strategy that can be performed 
independently and repeatedly. This self-directed component may improve comfort, reduce 
anxiety, and support recovery after surgery. 

However, two respondents in this study did not experience a change in PONV severity after 
the intervention. This finding indicates that PONV is multifactorial and may not be fully controlled 
by a single nonpharmacological intervention. Patient-related factors, such as sex, age, smoking 
status, history of motion sickness, previous PONV, anxiety, and individual sensitivity to anesthesia, 
may influence the response to intervention. Anesthesia-related and surgery-related factors, 
including opioid use, duration of surgery, type of surgery, and postoperative pain, may also 
contribute to persistent PONV (Gan et al., 2020; Jin et al., 2020; Schlesinger et al., 2023). 

From a clinical perspective, the findings suggest that deep breathing relaxation can be 
integrated into postoperative nursing and anesthesia care for patients receiving spinal anesthesia. 
Nurses and nurse anesthetists can teach patients slow and controlled breathing during the early 
postoperative period when the patient is conscious, stable, and able to follow instructions. This 
intervention may be especially useful in recovery rooms and surgical wards as a supportive 
measure to reduce nausea, vomiting, discomfort, and anxiety. Because the technique is simple and 
does not require equipment, it can be implemented in various hospital settings with minimal cost. 
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Despite its positive findings, this study has several limitations. The one-group pretest–
posttest design does not include a control group, so the reduction in PONV cannot be attributed 
solely to the intervention without considering natural recovery, time effects, or other clinical 
management. The study was conducted in one hospital with purposive sampling, which may limit 
the generalizability of the findings. In addition, several confounding factors, such as history of 
motion sickness, type and duration of surgery, opioid use, postoperative pain, and antiemetic 
administration, were not fully controlled. 

Overall, this study demonstrates that the deep breathing relaxation technique was effective 
in reducing PONV severity among postoperative patients receiving spinal anesthesia. The findings 
support the use of deep breathing relaxation as a safe, simple, and practical supportive 
intervention in postoperative care. Future studies should use randomized controlled designs, 
larger samples, control groups, and better control of confounding variables to confirm the 
effectiveness of this intervention. Further research may also compare deep breathing relaxation 
with other nonpharmacological interventions or combine it with standard antiemetic therapy to 
optimize PONV management. 

Implication and limitation 

The findings of this study imply that deep breathing relaxation can be used as a simple, safe, 
low-cost, and feasible supportive intervention to reduce postoperative nausea and vomiting 
among patients receiving spinal anesthesia. Nurses and nurse anesthetists may integrate this 
technique into postoperative care, particularly in the recovery room or surgical ward, after 
patients are conscious, hemodynamically stable, and able to follow instructions. This intervention 
may help improve patient comfort, reduce nausea-related distress, and support early 
postoperative recovery alongside standard pharmacological management. However, this study 
has several limitations. The one-group pretest–posttest design did not include a control group, so 
the reduction in PONV cannot be attributed solely to the intervention because natural recovery, 
time effects, or standard postoperative management may also influence the results. The study was 
conducted in a single hospital with purposive sampling, which may limit generalizability. In 
addition, several confounding factors, such as history of motion sickness, type and duration of 
surgery, opioid use, postoperative pain, and antiemetic administration, were not fully controlled. 
Future studies should use randomized controlled designs, larger samples, control groups, and 
better control of confounding variables to confirm the effectiveness of deep breathing relaxation 
in reducing PONV. 

Relevance for Practice 

The findings of this study are relevant for postoperative nursing and anesthesia care 
because deep breathing relaxation can be used as a supportive nonpharmacological intervention 
to reduce postoperative nausea and vomiting among patients receiving spinal anesthesia. Nurses 
and nurse anesthetists can teach and guide patients to perform slow, controlled breathing after 
surgery when patients are conscious, stable, and able to follow instructions. This technique is 
simple, safe, low-cost, and does not require special equipment, making it feasible for use in 
recovery rooms and surgical wards. In practice, deep breathing relaxation may help improve 
patient comfort, reduce nausea-related distress, support early recovery, and complement 
standard pharmacological management for PONV. 

Conclusion  

This study found that deep breathing relaxation was effective in reducing postoperative 
nausea and vomiting among patients receiving spinal anesthesia. Before the intervention, most 
respondents experienced moderate and severe PONV, whereas after the intervention, most 
respondents experienced only mild PONV. The Wilcoxon signed-rank test showed a significant 
difference in PONV severity before and after the intervention. These findings indicate that deep 
breathing relaxation can be used as a simple, safe, and feasible supportive intervention to improve 
patient comfort and reduce nausea-related distress during the early postoperative recovery 
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period. However, further studies with randomized controlled designs and better control of 
confounding factors are needed to confirm its effectiveness. 

 

Acknowledgment 
The authors would like to express their sincere gratitude to all respondents who voluntarily participated in this study. The authors 
also extend their appreciation to PKU Muhammadiyah Gamping Hospital for granting permission and providing support during the 
research process. Special thanks are addressed to the nurse anesthetists, surgical ward staff, and recovery room staff who assisted 
during data collection. The authors also thank the Nurse Anesthesiology Program, Faculty of Health Sciences, Universitas ‘Aisyiyah 
Yogyakarta, for academic guidance, support, and constructive input throughout the completion of this study. 
 

Author Contribution 
Najwa Zajida Latifah contributed to conceptualization, study design, literature review, data collection, data organization, data 
analysis, interpretation of findings, and drafting of the original manuscript. Joko Murdiyanto contributed to study supervision, 
methodology refinement, clinical interpretation, critical review of the manuscript, and intellectual input related to anesthesia 
practice. Aisyah Nur Azizah contributed to study supervision, data interpretation, manuscript review, academic guidance, and final 
editing. All authors read and approved the final version of the manuscript and agreed to be accountable for all aspects of the work. 
 

Funding 
This research received no external funding. 

Declaration of Conflicting Interest 
The authors declare no conflict of interest. 

Declaration of Use of AI in Scientific Writing 
The authors declare that generative AI and AI-assisted technologies were used to support language editing and grammatical 
refinement of the manuscript. 

 
References  
Amirshahi, M., Behnamfar, N., Badakhsh, M., Rafiemanesh, H., Keikhaie, K. R., Sheyback, M., & Sari, M. (2020). Prevalence 

of postoperative nausea and vomiting: A systematic review and meta-analysis. Saudi Journal of Anaesthesia, 14(1), 
48–56. https://doi.org/10.4103/sja.SJA_401_19 

Balban, M. Y., Neri, E., Kogon, M. M., Weed, L., Nouriani, B., Jo, B., Holl, G., Zeitzer, J. M., Spiegel, D., & Huberman, A. D. 
(2023). Brief structured respiration practices enhance mood and reduce physiological arousal. Cell Reports 
Medicine, 4(1), 100895. https://doi.org/10.1016/j.xcrm.2022.100895 

Bentley, T. G. K., D’Andrea-Penna, G., Rakic, M., Arce, N., LaFaille, M., Berman, R., Cooley, K., & Sprimont, P. (2023). 
Breathing practices for stress and anxiety reduction: Conceptual framework of implementation guidelines based 
on a systematic review of the published literature. Brain Sciences, 13(12), 1612. 
https://doi.org/10.3390/brainsci13121612 

Fincham, G. W., Strauss, C., Montero-Marin, J., & Cavanagh, K. (2023). Effect of breathwork on stress and mental health: 
A meta-analysis of randomised-controlled trials. Scientific Reports, 13, 432. https://doi.org/10.1038/s41598-
022-27247-y 

Gan, T. J., Belani, K. G., Bergese, S., Chung, F., Diemunsch, P., Habib, A. S., Jin, Z., Kovac, A. L., Meyer, T. A., Urman, R. D., 
Apfel, C. C., Ayad, S., Beagley, L., Candiotti, K., Englesakis, M., Hedrick, T. L., Kranke, P., Lee, S., Lipman, D., Minkowitz, 
H. S., Morton, J., Philip, B. K., & Fourth Consensus Guidelines for the Management of Postoperative Nausea and 
Vomiting Expert Panel. (2020). Fourth consensus guidelines for the management of postoperative nausea and 
vomiting. Anesthesia & Analgesia, 131(2), 411–448. https://doi.org/10.1213/ANE.0000000000004833 

Gholamrezaei, A., Van Diest, I., Aziz, Q., Vlaeyen, J. W. S., & Van Oudenhove, L. (2021). Psychophysiological responses to 
various slow, deep breathing techniques. Psychophysiology, 58(2), e13712. https://doi.org/10.1111/psyp.13712 

Gress, K., Urits, I., Viswanath, O., & Urman, R. D. (2020). Clinical and economic burden of postoperative nausea and 
vomiting: Analysis of existing cost data. Best Practice & Research Clinical Anaesthesiology, 34(4), 681–686. 
https://doi.org/10.1016/j.bpa.2020.07.003 

Huh, H. (2023). Postoperative nausea and vomiting in spinal anesthesia. Korean Journal of Anesthesiology, 76(2), 87–88. 
https://doi.org/10.4097/kja.23157 

Ibrahim, H. A. N., Al-Sebaee, H., & El-Deen, D. S. (2020). Effect of diaphragmatic breathing exercise on postoperative 
nausea, vomiting, and retching among orthopedic surgery patients. Egyptian Nursing Journal, 17(1), 47–53. 
https://doi.org/10.4103/enj.enj_19_20 

Jin, Z., Gan, T. J., & Bergese, S. D. (2020). Prevention and treatment of postoperative nausea and vomiting (PONV): A 
review of current recommendations and emerging therapies. Therapeutics and Clinical Risk Management, 16, 
1305–1317. https://doi.org/10.2147/TCRM.S256234 

Joseph, A. E., Moman, R. N., Barman, R. A., Kleppel, D. J., Eberhart, N. D., Gerberi, D. J., Murad, M. H., & Hooten, W. M. 
(2022). Effects of slow deep breathing on acute clinical pain in adults: A systematic review and meta-analysis of 
randomized controlled trials. Journal of Evidence-Based Integrative Medicine, 27, 2515690X221078006. 
https://doi.org/10.1177/2515690X221078006 

Kilinç, T., & Karaman O zlu , Z. (2024). Effect of acupressure application on patients’ nausea, vomiting, pain, and sleep 
quality after laparoscopic cholecystectomy: A randomized placebo-controlled study. Explore, 20(1), 44–52. 
https://doi.org/10.1016/j.explore.2022.11.004 

https://doi.org/10.4103/sja.SJA_401_19
https://doi.org/10.1016/j.xcrm.2022.100895
https://doi.org/10.3390/brainsci13121612
https://doi.org/10.1038/s41598-022-27247-y
https://doi.org/10.1038/s41598-022-27247-y
https://doi.org/10.1213/ANE.0000000000004833
https://doi.org/10.1111/psyp.13712
https://doi.org/10.1016/j.bpa.2020.07.003
https://doi.org/10.4097/kja.23157
https://doi.org/10.4103/enj.enj_19_20
https://doi.org/10.2147/TCRM.S256234
https://doi.org/10.1177/2515690X221078006
https://doi.org/10.1016/j.explore.2022.11.004


Genius Journal of Medical Surgical Nursing Vol. 1, No.2, 2026, pp. 9-17 

  

GJMSN | 17  
© The Author(s) 2026. Licensed under CC BY-SA 4.0 

Kovac, A. L. (2025). Pathophysiology and risk factors for postoperative nausea and vomiting in adults and children. BJA 
Education, 25(6), 234–239. https://doi.org/10.1016/j.bjae.2025.02.003 

Moraitis, A., Hultin, M., & Wallde n, J. (2020). Risk of postoperative nausea and vomiting in hip and knee arthroplasty: A 
prospective cohort study after spinal anaesthesia including intrathecal morphine. BMC Anesthesiology, 20, 242. 
https://doi.org/10.1186/s12871-020-01154-z 

Noble, D. J., & Hochman, S. (2019). Hypothesis: Pulmonary afferent activity patterns during slow, deep breathing 
contribute to the neural induction of physiological relaxation. Frontiers in Physiology, 10, 1176. 
https://doi.org/10.3389/fphys.2019.01176 

Rajan, N., & Joshi, G. P. (2021). Management of postoperative nausea and vomiting in adults: Current controversies. 
Current Opinion in Anaesthesiology, 34(6), 695–702. https://doi.org/10.1097/ACO.0000000000001063 

Schlesinger, T., Meybohm, P., & Kranke, P. (2023). Postoperative nausea and vomiting: Risk factors, prediction tools, and 
algorithms. Current Opinion in Anaesthesiology, 36(1), 117–123. 
https://doi.org/10.1097/ACO.0000000000001220 

Stoops, S., & Kovac, A. (2020). New insights into the pathophysiology and risk factors for PONV. Best Practice & Research 
Clinical Anaesthesiology, 34(4), 667–679. https://doi.org/10.1016/j.bpa.2020.06.001 

Tsai, S.-J., Lu, Y.-Y., Wong, C.-S., Huang, T.-H., & Lee, S.-O. (2025). Effects of auricular acupressure on postoperative nausea 
and vomiting in patients with gynecological laparoscopic surgery: A randomized controlled trial. Journal of 
PeriAnesthesia Nursing, 40(3), 647–652. https://doi.org/10.1016/j.jopan.2024.08.005 

Wang, J.-Y., Huang, H.-Y., Chu, W.-O., Peng, T.-R., Lee, M.-C., Chen, S.-M., & Lee, J.-A. (2024). Aromatherapy for the 
prevention of postoperative nausea and vomiting: A systematic review and meta-analysis. Tzu Chi Medical 
Journal, 36(3), 330–339. https://doi.org/10.4103/tcmj.tcmj_240_23 

Weiser, T. G., Haynes, A. B., Molina, G., Lipsitz, S. R., Esquivel, M. M., Uribe-Leitz, T., Fu, R., Azad, T., Chao, T. E., Berry, W. R., 
& Gawande, A. A. (2016). Size and distribution of the global volume of surgery in 2012. Bulletin of the World 
Health Organization, 94(3), 201–209F. https://doi.org/10.2471/BLT.15.159293 

Zhong, W., Shahbaz, O., Teskey, G., Beever, A., Kachour, N., Venketaraman, V., & Darmani, N. A. (2021). Mechanisms of 
nausea and vomiting: Current knowledge and recent advances in intracellular emetic signaling systems. 
International Journal of Molecular Sciences, 22(11), 5797. https://doi.org/10.3390/ijms22115797 

 

https://doi.org/10.1016/j.bjae.2025.02.003
https://doi.org/10.1186/s12871-020-01154-z
https://doi.org/10.3389/fphys.2019.01176
https://doi.org/10.1097/ACO.0000000000001063
https://doi.org/10.1097/ACO.0000000000001220
https://doi.org/10.1016/j.bpa.2020.06.001
https://doi.org/10.1016/j.jopan.2024.08.005
https://doi.org/10.4103/tcmj.tcmj_240_23
https://doi.org/10.2471/BLT.15.159293
https://doi.org/10.3390/ijms22115797

