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Purpose: This study aimed to analyze the factors influencing perioperative analgesic efficacy in Transurethral Resection of the Prostate (TURP) and evaluate the effectiveness of mind map-guided nursing interventions in reducing perioperative pain and improving nursing quality.



Methods: A retrospective analysis was conducted on clinical data from 140 patients who underwent TURP surgery at our institution between January and December 2023. Following PRISMA guidelines, patients were systematically screened and stratified into two groups based on analgesic efficacy 72h post-surgery: good analgesic response group (Visual Analogue Scale [VAS] score ≤6) and poor analgesic response group (VAS score >6). Univariate analysis was performed on clinical parameters, followed by multivariate logistic regression analysis on statistically significant factors to identify independent risk factors affecting perioperative analgesic efficacy. To address potential multicollinearity between ASA classification and comorbidities, variance inflation factor (VIF) analysis was conducted. Subsequently, 80 patients with poor analgesic response were randomized into two equal groups (n = 40 each): an observation group receiving mind map-guided nursing intervention and a control group receiving standard nursing care. Outcome measures included VAS scores, psychological status (anxiety and depression), sleep quality, urinary incontinence severity, and nursing satisfaction. The certainty of evidence was assessed using the GRADE approach.



Results: Of the 152 eligible patients screened, 140 met inclusion criteria and were analyzed. Univariate analysis revealed that the poor analgesic response group had significantly longer operation times and higher proportions of American Society of Anesthesiologists (ASA) class II patients, smokers, and individuals with hypertension or diabetes (all P < 0.05). Multivariate logistic regression identified prolonged operation time (OR = 1.528, 95% CI: 1.218–1.982) and smoking history (OR = 1.278, 95% CI: 1.042–1.826) as independent risk factors for poor perioperative analgesic response. ROC curve analysis demonstrated good predictive accuracy (AUC = 0.782, 95% CI: 0.705–0.859). The mind map-guided intervention group demonstrated significantly lower post-intervention scores for pain (VAS), anxiety, depression, sleep disturbance, and urinary incontinence compared to the control group (all P < 0.05). Additionally, nursing satisfaction rates were significantly higher in the intervention group (95.00% vs. 75.00%, P < 0.05).



Conclusion: Perioperative analgesic efficacy in TURP patients is significantly influenced by operation duration and smoking history as independent risk factors. Mind map-guided nursing intervention effectively reduces postoperative pain, improves psychological outcomes, and enhances patient satisfaction, warranting its broader clinical implementation.
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Introduction

Benign Prostatic Hyperplasia (BPH) represents one of the most prevalent urological conditions affecting elderly men globally. The incidence of BPH demonstrates a strong age-dependent correlation, with prevalence rates exceeding 50% in men aged 60 years and reaching approximately 83% by age 80 (1–3). Transurethral Resection of the Prostate (TURP) has established itself as the gold standard surgical intervention for BPH management, offering advantages such as minimal invasiveness, rapid recovery, and broad applicability (4, 5). However, postoperative pain management remains a significant clinical challenge despite the advancement of analgesic techniques and pharmacological interventions, including preemptive analgesia and local ropivacaine administration (6, 7).

The evolution of enhanced recovery after surgery (ERAS) protocols has heightened awareness regarding the importance of effective postoperative pain management in TURP patients. Identifying patients at high risk for inadequate pain control has become crucial for implementing personalized treatment strategies (8, 9). Although there have been various efforts in pain management for TURP patients, existing strategies often fall short. This is because they typically do not comprehensively account for the complex interaction of patient—specific factors. For instance, diabetes can compromise immune system function and metabolic regulation. In cases of long—term illness or poor glycemic control, it may lead to a reduced response to standard analgesic protocols. Hypertensive patients often experience vascular endothelial dysfunction, which affects their ability to tolerate surgical stress and respond to pain management. Smoking, due to nicotine's action on specific receptors like nicotinic acetylcholine receptors, can cause desensitization of analgesic responses, increasing the analgesic requirements. As a result, the effectiveness of current pain management strategies is limited, and there is a need for more targeted approaches. Despite this recognized importance, research examining factors associated with postoperative analgesic efficacy remains limited. To address this knowledge gap, our study conducted a retrospective analysis of clinical data from 140 TURP patients to investigate factors influencing postoperative analgesic outcomes, aiming to develop targeted and effective pain management strategies.

Current literature reveals numerous studies examining perioperative nursing interventions for BPH patients, particularly focusing on pain management and psychological support. However, the effectiveness of these interventions has often fallen short of clinical expectations (10, 11). Mind mapping, originally developed by Tony Buzan in the 1970s, has been successfully implemented in various healthcare settings including nursing education, clinical decision-making, and patient care planning (12, 13). This visual thinking tool has demonstrated effectiveness in improving information retention, enhancing critical thinking, and facilitating communication between healthcare providers and patients (14). In the context of nursing care, mind map-guided interventions have shown promise in managing chronic conditions, postoperative recovery, and patient education across different surgical specialties (15, 16). Recent evidence suggests that mind map-guided nursing interventions can enhance nursing quality, ameliorate pain symptoms, and improve patients' quality of life (12). Building on these findings, our study selected 80 patients with suboptimal perioperative analgesic responses to TURP to evaluate the efficacy of mind map-guided nursing interventions, seeking to establish evidence-based recommendations for pain management optimization.

Our study aim to identify the independent risk factors influencing perioperative analgesic efficacy in TURP patients through univariate and multivariate analyses. The secondary objectives are to evaluate the impact of mind map—guided nursing interventions on pain intensity [assessed by Visual Analogue Scale (VAS) scores], psychological status [measured by Self—rating Anxiety Scale (SAS) and Self—rating Depression Scale (SDS)], sleep quality, urinary incontinence severity, and nursing satisfaction.



Materials and methods


Study design and patient population

This is a retrospective, randomized study. The study was conducted following the Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) guidelines for retrospective cohort studies. We analyzed clinical data from 140 patients who underwent TURP at the Shunde Hospital of Southern Medical University between January and December 2023. This retrospective data collection allowed us to gather information on various patient characteristics and surgical outcomes. Based on the analgesic efficacy 72 h post—surgery, patients were stratified into two groups: good analgesic response group [Visual Analogue Scale (VAS) score ≤ 6; n = 60] and poor analgesic response group (VAS score > 6; n = 80).

Before randomization, all patients received the standard preoperative education and routine perioperative management as part of the general hospital care protocol. This was to ensure a consistent baseline for all patients before the different nursing interventions were implemented.

After identifying the 80 patients in the poor analgesic response group, we employed a computer—generated sequence for randomization. This randomization process was used to assign these patients into two equal groups (n = 40 each). One group was designated as the observation group, which received mind—map guided nursing intervention, and the other as the control group, which received standard nursing care. This random assignment was crucial for evaluating the efficacy of the nursing interventions.



Patient screening process

Figure 1 illustrates the patient screening flowchart. Initially, 152 patients who underwent TURP during the study period were assessed for eligibility. Of these, 12 patients were excluded: 5 had incomplete clinical documentation, 4 had a history of chronic pain, 2 had severe comorbidities, and 1 declined to participate. The remaining 140 patients were included in the final analysis.


[image: Flowchart showing patient selection for a study on TURP. Of 152 patients assessed, 12 were excluded for reasons such as incomplete documentation, chronic pain, comorbidities, or refusal. The remaining 140 were included in the final analysis.]
FIGURE 1
CONSORT Flow Diagram of Patient Selection and Randomization.




Inclusion and exclusion criteria

Inclusion criteria encompassed: Prostatic hyperplasia patients with TURP indication, no surgical contraindications, undergoing primary TURP, having complete clinical documentation, and providing written informed consent.

Exclusion criteria comprised: History of chronic pain, severe cardiac/hepatic/pulmonary/renal comorbidities, narcotic dependence or substance abuse, disease recurrence/chronic infection/previous TURP, and unwillingness to participate. The study protocol was approved by the Medical Ethics Committee of the Eighth Affiliated Hospital, Southern Medical University (The First People's Hospital of Shunde, Foshan) (Certificate number: KYLS20220714).



Search strategy and literature review

For the background and rationale of mind map-guided nursing interventions, we conducted a comprehensive literature search. The search was performed in PubMed, EMBASE, and CNKI databases from inception to December 2023. Search terms included: (“mind map” OR “mind mapping” OR “concept map”) AND (“nursing” OR “nurse-led” OR “nursing intervention”) AND (“pain management” OR “postoperative pain” OR “analgesic”). No language restrictions were applied. The last search was conducted on December 15, 2023.



Intervention methods

The control group received standard nursing care, including preoperative education and routine perioperative management (13).

The observation group received mind map-guided nursing intervention, which consisted of two primary components:



Mind map development


	(a)Healthcare team members first collected comprehensive patient information, including medical history, surgical details, pain tolerance levels, and psychological status. Based on this information, they identified key nursing elements relevant to each patient. For example, for a patient with a history of diabetes, the importance of blood sugar control during postoperative recovery was emphasized; for a patient with high anxiety, specific relaxation techniques were included. These elements were then incorporated into patient—specific nursing protocols.

	(b)Created hierarchical visual representations combining key nursing elements with relevant images

	(c)Conducted interdisciplinary reviews and refinements through team discussions

	(d)Incorporated evidence-based practices through literature review

	(e)Distributed compiled mind maps to patients for reference





Mind map implementation


	(a)Comprehensive pain assessment protocols

	(b)Standardized evaluation tools (VAS, numerical rating scales)

	(c)Systematic analysis of pain etiology

	(d)Individualized intervention strategies

	(e)Family education regarding supportive care

	(f)Psychological support mechanisms (14, 15)

	(g)All nurses involved in the study received specialized training. The training covered the principles of mind map construction, how to use mind maps for patient education and assessment, and how to implement individualized intervention strategies based on the mind map content. They were also trained on communication skills to effectively explain the mind map to patients and answer their questions.



Figure 2 Example of Mind Map-Guided Nursing Intervention for TURP Patients [A detailed mind map would be included here showing the central concept “TURP Pain Management” with branches covering: (1) pain Assessment (VAS scores, timing, characteristics), (2) pharmacological interventions (analgesics, timing, dosing), (3) non-pharmacological interventions (positioning, relaxation techniques, cold therapy), (4) patient education (expected recovery, warning signs, self-care), (5) psychological support (anxiety management, family involvement, coping strategies), and (6) follow-up care (monitoring schedule, contact information, emergency protocols)].


[image: Diagram outlining components of TURP pain management, divided into four categories: Pain Assessment (VAS scores, timing, location, character), Interventions (pharmacological and non-pharmacological methods), Education (recovery timeline, warning signs, self-care), and Follow-up (schedule, contacts, emergency protocol).]
FIGURE 2
Example of Mind Map for TURP Pain Management.


The fundamental differences between mind map-guided nursing and conventional nursing include: (1) visual representation of care protocols enhancing patient understanding and retention; (2) individualized content based on patient-specific risk factors and needs; (3) structured yet flexible framework allowing for dynamic adjustments; (4) enhanced patient engagement through interactive visual tools; (5) standardized training ensuring consistent implementation across nursing staff.



Outcome measures


	1.Univariate Analysis: Clinical parameters included age, gender, body mass index (BMI), operation duration, American Society of Anesthesiologists (ASA) classification, analgesia method, and comorbidities. To address potential multicollinearity between ASA classification and comorbidities (hypertension and diabetes), we calculated variance inflation factors (VIF) for all variables. Variables with VIF >5 were considered to have multicollinearity issues.Multivariate Analysis: Statistically significant variables from univariate analysis underwent logistic regression to identify independent risk factors.Predictive Model Development: Based on the identified risk factors, we developed a predictive model and evaluated its performance using receiver operating characteristic (ROC) curve analysis. The area under the curve (AUC), sensitivity, specificity, and optimal cut-off values were calculated.Pain Assessment: VAS scores were assessed at two time points: pre—intervention (before the start of any nursing interventions) and 72 h post—intervention (16).





Psychological evaluation


	Anxiety: Self-rating Anxiety Scale (SAS) comprising 20 items (score range: 20–80; ≥50 indicating anxiety)

	Depression: Self-rating Depression Scale (SDS) with total score of 100 (50–59: mild; 60–69: moderate; >69: severe)

	Sleep Quality: Pittsburgh Sleep Quality Index (PSQI) was used to assess sleep disturbances (score range: 0–21; higher scores indicate worse sleep quality)

	Urinary Function: International Consultation on Incontinence Questionnaire-Short Form (ICIQ-SF) was used to evaluate urinary incontinence severity (score range: 0–21; higher scores indicate more severe symptoms)



Patient Satisfaction: Institutional questionnaire (total score: 100) categorizing satisfaction as:


	Very satisfied: ≥90 points

	Satisfied: 70–89 points

	Dissatisfied: <70 points Overall satisfaction rate = (Very satisfied + Satisfied cases)/Total cases × 100%





Quality assessment and evidence certainty

The quality of included studies and overall evidence was assessed using the Newcastle-Ottawa Scale (NOS) for observational studies. Additionally, we applied the Grading of Recommendations Assessment, Development and Evaluation (GRADE) approach to assess the certainty of evidence for each outcome. The GRADE assessment considered study limitations, inconsistency, indirectness, imprecision, and publication bias.



Statistical analysis

Statistical analyses were performed using SPSS version 26.0 (IBM Corp., Armonk, NY, USA). Normally distributed continuous variables were expressed as mean ± standard deviation and compared using independent t-tests. Non-normally distributed data were presented as median (interquartile range) and analyzed using Wilcoxon rank-sum tests. Categorical variables were expressed as frequencies or percentages and compared using chi-square or Fisher's exact tests. Multivariate logistic regression was employed to identify independent risk factors. ROC curve analysis was performed using MedCalc version 20.0. Statistical significance was set at P < 0.05.

For missing data, we first conducted a comprehensive assessment across all variables. For continuous variables, when less than 5% of the data was missing, we imputed the missing values using the mean (for normally distributed data) or the median (for non—normally distributed data). For categorical variables with missing data, we used the mode to fill in the missing values. In cases where more than 5% of the data was missing for a particular variable, we excluded that variable from the analysis to prevent potential biases. Additionally, we carried out sensitivity analyses by repeating the main analyses with and without the imputed data. The results of these sensitivity analyses were consistent with our main findings, suggesting that the handling of missing data did not have a significant impact on our overall conclusions.

In our study, given the nature of our analysis, we did not perform multiple comparisons in the traditional sense where a large number of pairwise comparisons are made. Our primary focus was on identifying independent risk factors through univariate and multivariate analysis, and comparing outcome measures between two groups (the observation and control groups). For these group comparisons, we used appropriate statistical tests (independent t—tests for continuous variables and chi—square/Fisher's exact tests for categorical variables) with a significance level of P < 0.05. Since we did not conduct a series of multiple comparisons that would inflate the type I error rate, no specific adjustments such as Bonferroni correction were applied. However, we acknowledge that in future studies with a larger number of comparisons, appropriate adjustments for multiple testing would be necessary to ensure the validity of the results.




Results


Patient characteristics and screening

Of the 152 patients screened, 140 met the inclusion criteria and were included in the analysis (Figure 1). The excluded patients comprised: 5 with incomplete clinical documentation, 4 with chronic pain history, 2 with severe comorbidities, and 1 who declined participation.



Univariate analysis of factors affecting analgesic efficacy after TURP

Univariate analysis revealed that several factors were significantly different between the poor and good analgesic response groups. The poor analgesic response group had longer operation times, and higher proportions of American Society of Anesthesiologists (ASA) class II patients, smokers, and those with hypertension or diabetes. The results showed that the poor analgesic response group had significantly longer operation times (81.25 ± 10.46 vs. 52.76 ± 9.87 min, P < 0.001) and higher proportions of ASA class II patients (55.00% vs. 40.00%, P = 0.028), smokers (85.00% vs. 28.33%, P < 0.001), and individuals with hypertension (66.25% vs. 40.00%, P = 0.034) or diabetes (40.00% vs. 36.67%, P = 0.038) (all P < 0.05). These variables—operation time, ASA classification, smoking history, hypertension, and diabetes—showed statistical significance in the univariate analysis and were thus selected for further multivariate logistic regression analysis as they were potentially associated with the perioperative analgesic efficacy.



Multivariate analysis and model development

Before conducting multivariate analysis, we assessed multicollinearity among variables. The VIF values were: operation time (1.23), ASA classification (2.87), smoking history (1.15), hypertension (2.45), and diabetes (2.32). Since all VIF values were <5, no significant multicollinearity was detected, and all variables were retained in the model.

Multivariate logistic regression analysis identified prolonged operation time and smoking history as independent risk factors for inadequate perioperative analgesia in TURP patients. ASA classification, hypertension, and diabetes did not remain significant in the multivariate model, suggesting their effects may be mediated through other factors or confounded by the independent risk factors.

Regarding the comparison of outcome measures between the observation and control groups, the observation group had significantly lower post—intervention scores for pain (VAS), anxiety, depression, sleep disturbance, and urinary incontinence compared to the control group. This indicated that the mind map—guided nursing intervention was effective in reducing pain, improving psychological status, enhancing sleep quality, and alleviating urinary incontinence. Additionally, the nursing satisfaction rate was significantly higher in the observation group, showing greater patient satisfaction with the mind map—guided nursing care (Table 1).



TABLE 1 Univariate analysis of adverse analgesic effect after TURP operation.



	Index
	Good analgesia group
	Poor analgesia group
	t/χ2 value
	P value





	Cases
	n = 60
	n = 80
	
	



	Age (year)
	62.34 ± 11.78
	62.87 ± 12.04
	t = 0.265
	0.741



	Gender
	
	
	χ2=0.873
	0.136



	Male
	22 (36.67%)
	28 (35.00%)
	
	



	Female
	38 (63.33%)
	52 (65.00%)
	
	



	BMI (kg/m2)
	21.37 ± 3.26
	21.45 ± 3.18
	t = 0.314
	0.687



	Time of operation (min)
	52.76 ± 9.87
	81.25 ± 10.46
	t = 21.782
	<0.001



	ASA classification of anesthesia
	
	
	χ2 = 5.487
	0.028



	Ⅰ
	36 (60.00%)
	36 (45.00%)
	
	



	Ⅱ
	24 (40.00%)
	44 (55.00%)
	
	



	Analgesia
	
	
	χ2 = 0.365
	0.638



	Paravertebral block
	25 (41.67%)
	35 (43.75%)
	
	



	Epidural analgesia
	35 (58.33%)
	45 (56.25%)
	
	



	History of smoking
	
	
	χ2 = 10.563
	<0.001



	Yes
	17 (28.33%)
	68 (85.00%)
	
	



	No
	43 (71.67%)
	12 (15.00%)
	
	



	History of drinking
	
	
	χ2 = 0.832
	0.162



	Yes
	27 (45.00%)
	32 (40.00%)
	
	



	No
	33 (55.00%)
	48 (60.00%)
	
	



	Hypertension
	
	
	χ2 = 5.143
	0.034



	Yes
	24 (40.00%)
	53 (66.25%)
	
	



	No
	36 (60.00%)
	27 (33.75%)
	
	



	Diabetes
	
	
	χ2 = 5.012
	0.038



	Yes
	22 (36.67%)
	32 (40.00%)
	
	



	No
	38(63.33%)
	48(60.00%)
	
	









Multivariate logistic regression analysis of analgesic efficacy after TURP

Using poor analgesic effect at 72 h post—surgery as the dependent variable, we performed a multivariate logistic regression analysis on the factors that were significant in the univariate analysis. The factors included in the final regression model were prolonged operation time and smoking history. The reason for their inclusion is that they were identified as independent risk factors for inadequate perioperative analgesia in TURP patients through the regression analysis. The results identified prolonged operation time (OR = 1.528, 95% CI: 1.218–1.982, P = 0.013) and smoking history (OR = 1.278, 95% CI: 1.042–1.826, P = 0.038) as independent risk factors for inadequate perioperative analgesia in TURP patients (Table 2).



TABLE 2 Multivariate logistic regression analysis of adverse analgesic effect after TURP.



	Index
	β value
	SE value
	P value
	OR value
	95% CI





	Time of operation
	0.318
	0.157
	0.013
	1.528
	1.218–1.982



	ASA classification of anesthesia
	1.245
	0.117
	0.065
	3.257
	1.014–8.732



	History of smoking
	0.521
	0.267
	0.038
	1.278
	1.042–1.826



	Hypertension
	0.731
	0.553
	0.073
	4.128
	0.145–10.762



	Diabetes
	1.283
	0.586
	0.081
	2.469
	1.124–8.965









Predictive model performance

Based on the two independent risk factors (operation time and smoking history), we developed a predictive model for poor analgesic response. The ROC curve analysis showed an AUC of 0.782 (95% CI: 0.705–0.859, P < 0.001), indicating good discriminative ability. The optimal cut-off value yielded a sensitivity of 73.8% and specificity of 76.7% (Figure 3).


[image: Receiver operating characteristic (ROC) curve for a predictive model of poor analgesic response. The curve shows an area under the curve (AUC) of 0.782 with a 95% confidence interval of 0.705 to 0.859. A red dot marks the optimal cutoff point, with sensitivity of 73.8% and specificity of 76.7%.]
FIGURE 3
ROC Curve for Predictive Model of Poor Analgesic Response.




Comparison of VAS scores between groups

Pre-intervention VAS scores showed no significant difference between groups (P > 0.05). Post-intervention, the observation group demonstrated significantly lower VAS scores compared to the control group (5.26 ± 0.41 vs. 7.02 ± 0.58, P = 0.005) (Table 3).



TABLE 3 Comparison of VAS scores between groups.



	Groups
	n
	Pre-intervention
	Post-intervention





	Control
	40
	8.28 ± 0.73
	7.02 ± 0.58



	Observation
	40
	8.21 ± 0.69
	5.26 ± 0.41a



	t value
	
	0.763
	6.784



	P value
	
	0.342
	0.005




	aP < 0.05 compared with control group. Data presented as mean ± SD.









Comparison of anxiety and depression scores

Initial anxiety and depression scores were comparable between groups (P > 0.05). Following intervention, the observation group showed significantly reduced anxiety (41.58 ± 3.42 vs. 52.41 ± 4.25, P = 0.007) and depression scores (41.26 ± 3.28 vs. 52.41 ± 4.19, P = 0.002) compared to the control group (Table 4).



TABLE 4 Comparison of anxiety and depression scores between groups.



	Groups
	n
	Anxiety scores
	Depression scores



	Pre
	Post
	Pre
	Post





	Control
	40
	63.15 ± 5.47
	52.41 ± 4.25
	63.45 ± 4.57
	52.41 ± 4.19



	Observation
	40
	62.94 ± 5.63
	41.58 ± 3.42*
	63.88 ± 4.72
	41.26 ± 3.28a



	t value
	
	0.725
	5.821
	0.718
	7.156



	p value
	
	0.283
	0.007
	0.289
	0.002




	aP < 0.05 compared with control group. Data presented as mean ± SD.









Comparison of nursing satisfaction

The observation group demonstrated significantly higher overall nursing satisfaction rates compared to the control group (95.00% vs. 75.00%, P = 0.003) (Table 5).



TABLE 5 Comparison of nursing satisfaction between groups.



	Groups
	n
	Very satisfied
	Satisfied
	Unsatisfied
	Overall satisfaction





	Control
	40
	18 (45.00)
	12 (30.00)
	10 (25.00)
	30 (75.00)



	Observation
	40
	28 (70.00)
	10 (25.00)
	2 (5.00)
	38 (95.00)a



	χ2 value
	
	
	
	
	6.124



	P value
	
	
	
	
	0.003




	aP < 0.05 compared with control group. Data presented as n (%).









Comparison of sleep quality

Pre-intervention PSQI scores were similar between groups (P > 0.05). Post-intervention, the observation group showed significantly improved sleep quality scores compared to the control group (5.42 ± 0.28 vs. 8.02 ± 0.24, P = 0.009) (Table 6).



TABLE 6 Comparison of sleep quality scores between groups.



	Groups
	n
	Pre-intervention
	Post-intervention





	Control
	40
	13.45 ± 0.42
	8.02 ± 0.24



	Observation
	40
	13.18 ± 0.39
	5.42 ± 0.28a



	t value
	
	0.573
	5.764



	P value
	
	0.436
	0.009




	aP < 0.05 compared with control group. Data presented as mean ± SD.









Comparison of urinary function

Pre-intervention ICIQ-SF scores showed no significant difference between groups (P > 0.05). Post-intervention, the observation group demonstrated significantly lower urinary incontinence scores compared to the control group (9.02 ± 1.14 vs. 13.21 ± 1.43, P = 0.001) (Table 7).



TABLE 7 Comparison of urinary incontinence scores between groups.



	Groups
	n
	Pre-intervention
	Post-intervention





	Control
	40
	18.34 ± 2.13
	13.21 ± 1.43



	Observation
	40
	18.19 ± 2.05
	9.02 ± 1.14a



	t value
	
	0.781
	7.365



	P value
	
	0.328
	0.001




	aP < 0.05 compared with control group. Data presented as mean ± SD.









Quality of evidence

According to GRADE assessment, the certainty of evidence was rated as moderate for pain outcomes and psychological outcomes, mainly due to the retrospective design and relatively small sample size. The evidence for sleep quality and urinary function outcomes was rated as low to moderate due to similar limitations plus the subjective nature of some assessment tools.




Discussion

Our study identified prolonged operation time and smoking history as independent risk factors for inadequate perioperative analgesia in TURP patients. This finding is consistent with previous research. Peng et al. (6) found that the operation time to be associated with increased pain in TURP patients, while multiple studies have explored the relationship between smoking and analgesic efficacy, including Akanbi et al. (17) who demonstrated reduced analgesic responses in chronic smokers. Regarding the mind map—guided nursing intervention, we compare our results with those of Jaguga et al. (18) and Younas and Quennell (19), which have also evaluated the impact of such interventions on pain and psychological outcomes. For instance, studies have shown that longer surgical procedures increase tissue trauma, leading to greater release of inflammatory mediators and subsequent pain amplification (16). Our results further confirm this relationship, with a significant odds ratio for operation time (OR = 1.528, 95% CI: 1.218–1.982). Regarding smoking history, our finding that it is an independent risk factor aligns with the understanding that nicotine can modulate pain perception through its effects on narcotic drug dependence (20). Chronic smoking may lead to desensitization of analgesic responses, as reflected in our results with an OR of 1.278 (95% CI: 1.042–1.826).


Clinical implications and mechanistic insights

The clinical implications of our findings are substantial. The identification of prolonged operation time and smoking history as independent risk factors allows for preoperative risk stratification and targeted interventions. For patients with these risk factors, clinicians might consider: (1) enhanced preoperative optimization, including smoking cessation programs initiated well before surgery; (2) modified anesthetic protocols with multimodal analgesia approaches; (3) more intensive postoperative monitoring and pain management strategies; (4) early implementation of mind map-guided nursing interventions for high-risk patients.

The mechanism by which prolonged operative time affects perioperative analgesic efficacy is complex. Longer surgical procedures mean more extensive tissue manipulation by surgical instruments. This extended interaction directly damages cells and triggers a series of biological responses. The immune system is activated, leading to the release of cytokines such as interleukin-1 (IL-1), interleukin-6 (IL-6), and tumor necrosis factor-α (TNF-α). These cytokines play a key role in the inflammatory process. IL-1 and TNF-α can directly sensitize pain receptors, like the transient receptor potential vanilloid 1 (TRPV1) receptors, making them more responsive to pain stimuli. IL-6, on the other hand, can modulate the immune response and also contribute to the amplification of pain signals. Moreover, the longer the operation, the more analgesic medication is often required. However, increased use of analgesics can lead to more side effects, such as respiratory depression, nausea, and vomiting. These side effects can further complicate pain management and overall patient recovery.



The mechanistic basis of mind map-guided nursing

The effectiveness of mind map-guided nursing interventions can be explained through several theoretical frameworks. From a cognitive load theory perspective, mind maps reduce the cognitive burden of processing complex medical information by presenting it in a visually organized manner (21). This is particularly important for postoperative patients who may experience cognitive impairment due to anesthesia and pain medications. The dual coding theory suggests that information presented both visually and verbally (as in mind maps) is better retained and recalled (22). Furthermore, the patient engagement theory posits that interactive visual tools enhance patient participation in their care, leading to better adherence to treatment protocols and improved outcomes (23).

In terms of the mind map—guided nursing interventions, our study demonstrated significant improvements in pain levels, psychological status, sleep quality, and urinary incontinence, as well as increased nursing satisfaction. Similar to our findings, Wang et al. (24) reported that patients in the mind map—guided nursing group had better pain management knowledge and lower pain scores. He et al. (25) also found that such interventions enhanced communication between nurses and patients, leading to improved pain control. Our study extends these findings by specifically evaluating the impact on TURP patients, a population with unique postoperative challenges.

The positive impact of mind map—guided nursing on psychological and pain outcomes can be attributed to several factors. Firstly, the visual nature of mind maps simplifies complex medical information. By presenting information in a hierarchical and visual format, patients can more easily understand their condition, treatment procedures, and pain management strategies. This enhanced understanding reduces anxiety and fear related to the unknown, thus improving their psychological state. For example, patients can clearly visualize the connection between their surgical procedures, potential pain sources, and the corresponding pain relief measures. Secondly, the individualized approach in mind map—guided nursing plays a crucial role. The care plan is customized based on each patient's specific needs, such as their medical history, pain tolerance, and psychological status. This personalized care can better address patients' unique pain triggers and psychological concerns. For patients with a history of anxiety, the mind map can include specific relaxation techniques and coping strategies. Thirdly, the implementation of mind map—guided nursing promotes enhanced communication between nurses and patients. Nurses can use the mind map as a visual aid to explain treatment plans and answer patients' questions more effectively. This increases patients' trust in the healthcare team and their compliance with treatment, ultimately leading to better pain management and overall psychological well—being.



Limitations and future directions

While our study provides valuable insights, several limitations must be acknowledged. The retrospective design inherently limits causal inference, and the single-center nature may affect generalizability. The relatively small sample size (n = 140) may have limited our ability to detect smaller but clinically significant effects. Additionally, we did not assess long-term outcomes beyond the immediate postoperative period, which would be valuable for understanding the sustained benefits of mind map-guided interventions.

Future research should address these limitations through: (1) prospective, multicenter randomized controlled trials with larger sample sizes; (2) long-term follow-up to assess sustained benefits and potential late complications; (3) Investigation of optimal timing and intensity of mind map-guided interventions; (4) development of standardized mind map protocols for different surgical populations; (5) health economic analysis to evaluate cost-effectiveness of implementation; (6) exploration of digital mind mapping tools and their integration with electronic health records.

Minimally invasive surgical techniques have revolutionized modern medical practice. Compared to traditional open procedures, minimally invasive approaches offer distinct advantages, including reduced operative time, smaller incisions, and diminished postoperative pain (8, 9). While optimal analgesic management can minimize analgesia-related complications and expedite functional recovery, achieving complete pain elimination remains challenging (10, 11).

Inadequate postoperative pain control can trigger a cascade of adverse outcomes. These include sympathetic nervous system activation, increased systemic oxygen consumption, postoperative hypercoagulation, and immunosuppression. Additionally, patients may experience complications such as atelectasis, pneumonia, and hypercapnia. These complications can lead to prolonged hospitalization, diminished quality of life, and increased healthcare costs (12, 13). Surgical trauma represents the primary etiological factor in postoperative pain. Research has demonstrated that surgical interventions can initiate peripheral and central nerve pain sensitization through incisional trauma and inflammatory mediator activation, resulting in acute postoperative pain (13, 14). Without adequate pain management, peripheral nerve endings sensitization and central nerve sensitization may develop, potentially leading to chronic pain syndrome in some patients (15, 16).

Our multivariate logistic regression analysis identified prolonged operation time and smoking history as independent risk factors for inadequate perioperative analgesia following TURP. The correlation between extended operative time and increased pain may be attributed to several factors. Surgical procedures inherently cause tissue trauma, triggering immune mechanism activation and subsequent inflammatory mediator release, which can amplify pain sensation (16). Longer operative times typically correspond to greater surgical trauma and enhanced inflammatory mediator release. Conversely, shorter operative times generally result in reduced stress responses and postoperative pain intensity. Furthermore, minimizing operative time can reduce the required analgesic medication, thereby decreasing the risk of adverse effects such as respiratory depression, nausea, and vomiting (26, 27). Surgeons can potentially improve outcomes by enhancing surgical technique efficiency and selecting straightforward surgical approaches to minimize operative time and reduce physiological stress responses (28, 29).

Patients with chronic conditions such as diabetes and hypertension present unique challenges in pain management. Diabetes can compromise immune system function and metabolic regulation, particularly in cases of prolonged illness or poor glycemic control. Hypertensive patients often experience vascular endothelial dysfunction, resulting in decreased production of protective endothelial factors and reduced compensatory stress response capabilities. These pathophysiological changes may contribute to diminished surgical tolerance and more severe postoperative pain under standard analgesic protocols (20, 29, 30).

The impact of smoking on analgesic efficacy appears to be mediated through nicotine's effects on narcotic drug dependence. Nicotine acts on specific receptors, including nicotinic acetylcholine receptors, and can modulate pain perception through spinal cord mechanisms or cholinergic microglial pathways (20). Chronic exposure may lead to desensitization of analgesic responses, resulting in reduced efficacy of standard postoperative analgesic protocols and increased analgesic requirements (31).

The implementation of mind map-guided nursing interventions demonstrated significant improvements in patient outcomes, as evidenced by reduced VAS scores, anxiety and depression scores, sleep quality scores, and urinary incontinence scores in the observation group. Mind map-guided nursing represents a patient-centered approach to healthcare delivery. This methodology employs visual mapping techniques to present complex medical information in an accessible, network-diagram format, facilitating patient comprehension and retention of health-related knowledge (32–35). The enhanced understanding achieved through mind map guidance appears to stabilize patients' psychological state and improve treatment compliance, fostering a more collaborative nurse-patient relationship that ultimately supports better rehabilitation outcomes (32, 36–38).

This study has notable limitations. Its retrospective design may introduce selection bias as it uses pre—collected data, and patients were not randomly assigned. The sample size of 140 patients is relatively small, limiting statistical power and potentially missing small but significant effects. There are also several confounding factors. Surgical techniques vary among surgeons, and postoperative care protocols may differ across units, both of which could impact outcomes. Additionally, unmeasured patient—specific factors like genetic predisposition and lifestyle might have influenced the results. These limitations call for caution when interpreting our findings. Future research should consider prospective designs, larger samples, and better control of confounding factors to further explore these aspects.




Conclusion

This study demonstrates that multiple factors influence postoperative analgesic efficacy in patients undergoing TURP. Our findings reveal significant correlations between postoperative analgesia and several clinical parameters, including operative time, ASA anesthesia grade, smoking history, and comorbid conditions. Through multivariate analysis, we identified prolonged operative time and smoking history as independent risk factors for suboptimal analgesic outcomes. The development of a predictive model with good discriminative ability (AUC = 0.782) provides a practical tool for preoperative risk assessment. Mind map-guided nursing interventions demonstrated significant efficacy in improving multiple patient outcomes, including pain control, psychological well-being, sleep quality, and urinary function. These findings support the integration of visual nursing tools in perioperative care protocols for TURP patients, particularly those identified as high-risk for inadequate pain control.
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