Justification for changes to the statistical analysis and updates to clinicaltrial.gov made post completion of the study
1. JUSTIFICATION FOR CHANGES TO THE STATISTICAL ANALYSIS

The original statistical plan, as specified in the registered protocol, proposed two independent ANOVA tests to analyze the study's primary outcomes: (1) total morphine consumption and (2) pain intensity via VAS over the 24-hour period.

Upon completion of data collection, we have consulted with Dr. Or Catz, an experienced statistician who was not involved in the initial statistical planning. Following a thorough review of the data, Dr. Catz recommended the use of an alternative model – the Path Analysis, for evaluating the primary outcomes. This recommendation was based on two main considerations:
1. Violation of Normality Assumptions:
   - Data inspection revealed that while pain intensity was normally distributed, morphine consumption was skewed, violating the normality assumptions required for ANOVA.

2. Interdependence of Primary Outcomes:
   - Pain intensity and opioid consumption are inherently interrelated: reduced opioid consumption may increase pain, while effective pain relief reduces opioid consumption.
   - ANOVA assumes independence between outcomes. Ignoring the relationship between pain intensity and opioid consumption could inflate Type I error or misestimate effect size.
Advantages of Path Analysis in This Study
The path analysis model was deemed more appropriate here for several reasons:
1. It explicitly models causal pathways between treatment, pain intensity, and opioid consumption.
2. It estimates both direct treatment effects and the shared variance between dependent variables, addressing the risks of inflated Type I errors.
3. It is well-suited for analyzing multiple dependent variables measured on different scales.
4. By accounting for shared variance, path analysis improves statistical efficiency, making it particularly advantageous for studies with relatively small sample sizes.

Monte Carlo simulation methods were employed to determine the sample size needed for adequate power. The results indicated that a sample of 62 participants would provide 80% power to detect treatment effects at a significance level of α = 0.05, using the path analysis model. The study's actual sample size of 69 participants exceeds this requirement, confirming sufficient statistical power.

The change in statistical analysis was therefore justified by methodological appropriateness, by enhanced statistical power, and by the analytical advantages of modeling multiple interrelated outcomes jointly.

2. JUSTIFICATION FOR UPDATES ON CLINICALTRIALS.GOV
Based on the results of the current study, a follow-up study is now planned, focusing on morphine consumption as the sole primary outcome. Accordingly, the ClinicalTrials.gov entry (NCT04816994) has been updated to reflect the new recruitment phase for this follow-up study. 
Please note that the update (Version #2) was done on July 2024 following completion of the reported study, and has no interference or influence on the conduction and analysis of the currently reported study. 
Reported study has been conducted according to Version #1, posted on March 2021.
