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Abstract: 
Hydronephrosis occurs due to a disorder in the urinary tract that causes the flow of urine from 
the urinary tract to be obstructed, causing the dilation of the channels in the kidneys. The 
main symptoms that hydronephrosis patients commonly feel are pain in the lower back, 
nausea, and fatigue. Deep breath relaxation therapy, as a non-pharmacological therapy, has 
the effect of reducing pain. This study aims to determine the effect of deep breath relaxation 
techniques in patients with hydronephrosis and pain complaints. The method used in this 
study was a case study of one patient who was given an intervention for three days. The pain 
intensity scale was measured using the Numeric Rating Scale (NRS). This study showed a 
significant reduction in pain intensity in hydronephrosis patients from a scale of 6 to a scale 
of 3, where the deep breath relaxation technique intervention was given for three consecutive 
days for three sets per day in patients. Based on the results of the study, the researcher 
suggests the use of deep breath relaxation techniques as a non-pharmacological therapy in 
hydronephrosis patients with pain complaints in clinical practice, which can be provided by 
health workers, especially nurses or as patient-independent therapy because deep breath 
relaxation techniques are easy to do therapy and do not require additional tools and materials 
to do so. 
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INTRODUCTION  

 

Hydronephrosis, characterized by the pathological dilation of the renal pelvis and calyces due 

to urinary tract obstruction, represents a critical disruption in normal renal function (Kim, 2024). This 

condition arises when urine flow is impeded, leading to increased intraluminal pressure, 

compromised glomerular filtration rates, and diminished renal blood flow (Ahmed et al., 2024). The 

progressive accumulation of urine in the renal system triggers compensatory smooth muscle 

hypertrophy and structural adaptations, ultimately threatening kidney viability if left untreated (Patel 

& Batura, 2020). Understanding the mechanisms underlying hydronephrosis is essential for 

developing targeted therapeutic strategies to mitigate renal damage and alleviate associated 

symptoms (Wang et al., 2025).  

The etiology of hydronephrosis is multifactorial, with obstructions occurring at various 

anatomical levels of the urinary tract (Hsiao et al., 2021). Upper urinary tract obstructions, such as 

ureteropelvic junction (UPJ) blockages, may result from congenital anomalies, renal stones, or 

fibrous tissue compression (Cai & Lee, 2023). Conversely, lower obstructions often stem from 

ureteral strictures, tumors, or extrinsic compression from retroperitoneal pathologies (Pérez-

Aizpurua et al., 2024). Structural abnormalities, including malpositioned kidneys causing ureteral 
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kinking, further exacerbate the risk of hydronephrosis. These diverse causative factors necessitate 

a nuanced approach to diagnosis and management tailored to the specific location and origin of the 

obstruction (Colquhoun, 2023).  

Clinical manifestations of hydronephrosis are highly variable, often correlating with the severity 

and acuity of the obstruction. Patients may experience flank or groin pain, dysuria, hematuria, fever, 

nausea, and fatigue (Chung & Bhagia, 2021). Symptoms may develop insidiously over weeks or 

months, delaying diagnosis and intervention. Pain, a prevalent and distressing symptom, is 

subjectively experienced and influenced by individual pain thresholds, psychological factors, and 

comorbid conditions. Effective pain management remains a cornerstone of hydronephrosis care, 

requiring pharmacological and non-pharmacological interventions to optimize patient outcomes 

(Kassim et al., 2022).  

Pharmacological pain management typically involves analgesics, including nonsteroidal anti-

inflammatory drugs (NSAIDs) and opioids, to alleviate discomfort (Lim et al., 2025). However, 

prolonged use of these medications is associated with adverse effects such as gastrointestinal 

irritation, renal toxicity, and dependency risks (Tobin et al., 2022). Given these limitations, there is 

growing interest in complementary non-pharmacological approaches that minimize side effects while 

enhancing patient autonomy. Non-pharmacological therapies, such as relaxation techniques, 

massage, and guided imagery, offer promising adjuncts to conventional pain management protocols 

(Niyonkuru et al., 2025).  

Among non-pharmacological interventions, deep breathing relaxation techniques have 

effectively reduced pain perception across various clinical contexts (Patil et al., 2022). By activating 

the parasympathetic nervous system, these techniques promote muscle relaxation, improve 

oxygenation, and modulate pain signaling pathways (Toussaint et al., 2020). Repeated practice of 

deep breathing enhances diaphragmatic efficiency, reduces sympathetic hyperactivity, and fosters 

a sense of control over pain, making it a viable option for hydronephrosis patients. Studies suggest 

that structured relaxation training can significantly lower pain intensity scores, though its application 

in hydronephrosis remains underexplored (Devi et al., 2024).   

Integrating deep breathing relaxation into nursing care aligns with holistic, patient-centered 

principles. Nurses play a pivotal role in educating patients about self-administered pain management 

strategies, empowering them to participate in their recovery actively (Jarrah et al., 2022; Musviro et 

al., 2024). This approach not only addresses physical discomfort but also mitigates anxiety and 

stress, which are known to exacerbate pain perception (Gholamrezaei et al., 2022). Furthermore, 

relaxation techniques are cost-effective, easily adaptable, and devoid of the complications 

associated with pharmacological agents, making them particularly suitable for resource-limited 

settings (Jyskä et al., 2022).  

Despite the theoretical and empirical support for deep breathing relaxation, its specific efficacy 

in hydronephrosis-related pain remains poorly documented. Existing literature lacks focused 

investigations into the impact of non-pharmacological interventions on pain dynamics in this patient 

population (Puri et al., 2023). Addressing this gap is critical to expanding evidence-based nursing 

practices and improving quality-of-life metrics for individuals with hydronephrosis.   

This case report aims to evaluate the effectiveness of deep breathing relaxation techniques in 

reducing pain intensity among a patient diagnosed with unilateral hydronephrosis. By documenting 

pre- and post-intervention pain scores, physiological responses, and patient-reported outcomes, the 

study seeks to contribute preliminary evidence supporting the integration of relaxation therapies into 

standard hydronephrosis care protocols (Mardiah et al., 2022). The findings may inform clinical 

guidelines for nurses managing hydronephrosis patients, emphasizing the value of non-

pharmacological strategies in fostering resilience and self-efficacy. As healthcare systems 
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increasingly prioritize patient safety and holistic well-being, innovative nursing interventions like deep 

breathing relaxation can enhance pain management paradigms and improve clinical outcomes 

(Joseph et al., 2022; Rojaye, 2024).  

 

STUDY DESIGN 

 

This study employed a case study approach to evaluate the effectiveness of deep breathing 

relaxation techniques in managing pain among hydronephrosis patients at the Catleya Room of Dr. 

Soebandi Hospital in Jember, Indonesia. The primary objective was to assess changes in pain 

intensity before and after the intervention, guided by standardized protocols. A descriptive design 

was used to document subjective pain outcomes and physiological responses, providing qualitative 

and quantitative insights into the impact of the intervention. The study focused on a single patient, 

Mrs. T, diagnosed with hydronephrosis, allowing for an in-depth analysis of individualized nursing 

care and pain management strategies.   

Data was collected using hospital-established Standard Operating Procedures (SOPs) for 

deep breathing relaxation techniques, ensuring consistency and adherence to institutional 

guidelines. Monitoring forms were employed to record procedural steps, patient compliance, and 

real-time pain assessments. Nursing activities, including anamnesis, diagnosis formulation, 

intervention planning, implementation, and evaluation, were systematically executed over three days 

(April 20–22, 2024). Pain intensity was measured using validated tools such as the Numeric Pain 

Rating Scale (NPRS) before and after each intervention session. This timeframe allowed for 

comprehensive observation of the immediate and cumulative effects of the relaxation technique on 

pain perception.   

The study received ethical clearance from the Faculty of Nursing, Universitas Jember, ensuring 

compliance with research standards and patient rights. Informed consent was obtained, and 

confidentiality was maintained throughout the process. Integrating deep breathing relaxation into 

routine nursing care highlighted the practical applicability of non-pharmacological interventions in 

clinical settings. This study aimed to generate preliminary evidence to inform future research and 

enhance pain management protocols for hydronephrosis patients by focusing on a single case. 

 

PATIENT INFORMATION 

 

Mrs. T, a 45-year-old female admitted to the Catleya Room with unilateral hydronephrosis, was 

selected as the sole participant. 

 

CLINICAL FINDINGS 

 

First Day Implementation 

On the first day, April 20, 2024, at 14.00 WIB, the researcher conducted a pain assessment in 

patients before being given non-pharmacological therapy with deep breath relaxation techniques. 

The results of the PQRST pain assessment were obtained as follows: P: pain in the abdomen, Q: 

dull pain, R: abdominal area radiating to the waist, S: scale 6, T: pain disappeared, after which the 

researcher provided a breath relaxation technique in approximately 10 minutes. In 10 minutes, the 

patient performs the deep breath relaxation technique for three sets, where 1 set of deep breath 

relaxation techniques includes 10 breaths; when going to change sets, the patient rests first for 30-

60 seconds, then the deep breath relaxation technique is repeated until it fills 3 times. After 

administering the deep breath relaxation technique, the researcher re-evaluated the patient's pain 
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scale. The patient said that after being given the deep breath relaxation technique for 10 minutes, 

the pain was reduced to a scale of 5. 

 

 
 

Diagram 1. Evaluation of pain level on the first day using the Numeric Rating Scale (NRS) before the 
intervention and after the intervention 

 

The second day of implementation 

On the second day, April 21, 2024, at 14.00 WIB, the researcher conducted a reassessment 

of the patient's pain before being given non-pharmacological therapy with deep breath relaxation 

techniques. The results of the PQRST pain assessment were obtained as follows: P: pain in the 

abdomen, Q: dull pain, R: abdominal area radiating to the waist, S: scale 5, T: pain that disappeared, 

after which the researcher provided breathing relaxation techniques in 3 sets as before. The 

researcher re-evaluated the pain scale after the deep breath relaxation technique was completed, 

and it was found that the patient's pain scale decreased to a scale of 4. The patient also said he 

would independently relax the deep breaths if the pain felt severe. 

 

 
 

Diagram 2. Evaluation of pain level on the second day using the Numeric Rating Scale (NRS) before the 
intervention and after the intervention 

 

The third day of implementation 

On the third day, April 22, 2024, at 14.00 WIB, the researcher conducted a reassessment of 

the patient's pain before being given non-pharmacological therapy with deep breath relaxation 

techniques. The results of the PQRST pain assessment were obtained as follows: P: pain in the 

abdomen, Q: dull pain, R: abdominal area radiating to the waist, S: scale 4, T: pain disappeared, 

after which the researcher provided breathing relaxation techniques in 3 sets as before. The 
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researcher re-evaluated the pain scale after the administration of the deep breath relaxation 

technique was completed, and it was found that the patient's pain scale decreased to a scale of 3. 

The patient said that the pain was still there, but not as severe as when he was first admitted to the 

hospital. 

 

 
 

Diagram 3. Evaluation of pain level on the third day using the Numeric Rating Scale (NRS) before the 
intervention and after the intervention 

 

Based on the diagram above, it can be seen that on the first to third day, the administration of 

deep breath relaxation therapy to patients with hydronephrosis showed a decrease of 1 scale per 

day in the intensity of the patient's pain. So, the researcher concludes that the administration of deep 

breathing relaxation techniques can reduce the scale of pain in patients with hydronephrosis. 

 

DISCUSSION 

 

The findings of this case study demonstrate that deep breathing relaxation techniques 

significantly reduced pain intensity in a hydronephrosis patient. The patient’s pain score, initially 

rated at six on the Numeric Pain Rating Scale (NPRS), decreased to 5 on the first day of intervention 

and continued to decline by one point daily thereafter. This progressive reduction underscores the 

efficacy of deep breathing relaxation as a non-pharmacological intervention for managing pain in 

hydronephrosis. The mechanism behind this effect may involve activating endogenous opioid 

systems, which naturally suppress pain perception (Ploesser & Martin, 2024). By stimulating the 

release of endorphins and enkephalins, deep breathing relaxation enhances the body’s intrinsic 

analgesic pathways, alleviating discomfort without reliance on medications (Prayogi et al., 2022).  

A key advantage of deep breathing relaxation is its ability to mitigate musculoskeletal tension, 

a common contributor to pain in patients with hydronephrosis. The technique promotes skeletal 

muscle relaxation by improving blood flow to ischemic tissues and counteracting prostaglandin-

induced vasoconstriction. Patients experience decreased muscle stiffness and enhanced oxygen 

delivery to affected areas by slowing the respiratory rate and reducing sympathetic nervous system 

activity. This physiological response alleviates localized pain and fosters a systemic sense of calm 

(Gholamrezaei et al., 2021). The simplicity of the intervention—requiring no specialized equipment 

or training—makes it an accessible option for both healthcare providers and patients, particularly in 

resource-limited settings.   

The results align with existing literature highlighting the benefits of non-pharmacological pain 

management strategies. In this context, deep breathing relaxation emerges as a practical adjunct to 

conventional analgesic therapies (Wang et al., 2025). As frontline caregivers, nurses can integrate 

this technique into routine care plans, empowering patients to self-manage pain episodes 
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independently. Furthermore, its application aligns with holistic nursing principles, addressing 

physical and psychological pain dimensions (Chatchumni, 2024).  

Despite these promising outcomes, this study has limitations. As a single-case report, the 

findings lack generalizability and statistical power. Variability in individual pain thresholds, 

comorbidities, and environmental factors may influence the observed results. Additionally, the short 

intervention period (three days) restricts conclusions about long-term efficacy. Future research 

should prioritize larger-scale studies with diverse patient populations and extended follow-up periods 

to validate these findings. Incorporating objective biomarkers, such as cortisol levels or heart rate 

variability, could further elucidate the physiological mechanisms underlying pain reduction.   

This case study provides preliminary evidence supporting the integration of deep breathing 

relaxation into nursing protocols for hydronephrosis care. This technique addresses critical gaps in 

pharmacological therapy while enhancing patient resilience by offering a safe, cost-effective, and 

patient-centered approach to pain management. Healthcare institutions are encouraged to formalize 

nurse training programs and educate patients on self-administered relaxation practices. As the 

demand for non-invasive interventions grows, deep breathing relaxation is valuable for improving 

quality-of-life outcomes in patients with hydronephrosis.   

 

CONCLUSION 

 

The administration of deep breath relaxation therapy was effective in reducing pain levels in 

patients with hydronephrosis. A significant decrease in pain levels can be seen from measuring the 

pain scale, which was initially on a scale of 6, gradually decreasing until it reached a scale of 3. 

Nurses can use deep breath relaxation therapy as a non-pharmacological therapy in patients with 

hydronephrosis to reduce the patient's pain level. Patients can also use deep breath relaxation 

therapy as an independent therapy because it is an easy-to-do therapy, and no other special 

equipment is required. 
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