Supplementary Appendix 1: Representative Statistical Code (R)
# Load required packages
library(MatchIt)
library(dplyr)
library(tableone)

# Example dataset structure (aggregate-derived)
# df <- read.csv("analysis_dataset.csv")

# Propensity score model
ps_model <- glm(exposure ~ age + sex + bmi + diabetes + osteoporosis + comorbidity_index,
data = df,
family = binomial)

# Nearest-neighbor matching without replacement
match_obj <- matchit(exposure ~ age + sex + bmi + diabetes + osteoporosis + comorbidity_index,
data = df,
method = "nearest",
distance = "logit",
caliper = 0.1,
replace = FALSE)

matched_data <- match.data(match_obj)

# Balance assessment
balance_table <- CreateTableOne(vars = c("age","sex","bmi","diabetes","osteoporosis","comorbidity_index"),
strata = "exposure",
data = matched_data,
test = FALSE)
print(balance_table, smd = TRUE)

# Outcome model (example: pseudarthrosis)
outcome_model <- glm(pseudarthrosis ~ exposure,
data = matched_data,
family = binomial)

summary(outcome_model)

# Post-hoc power calculation
library(pwr)

pwr.2p2n.test(h = ES.h(p1 = 0.10, p2 = 0.15),
n1 = sum(matched_data$exposure == 1),
n2 = sum(matched_data$exposure == 0),
sig.level = 0.05)

*Code reflects the analytic workflow used for cohort matching and outcome modeling. Due to TriNetX platform constraints, patient-level execution and external validation are not possible.
