Supplementary Statistical Appendix
1. Overview of Meta-Analytic Approach
[bookmark: _GoBack]A quantitative synthesis was conducted for studies reporting Plasmodium vivax prevalence among Duffy-negative individuals. The outcome measure was prevalence (proportion of infected individuals among Duffy-negative participants).
Pooled prevalence estimates were calculated using a random-effects model with the DerSimonian–Laird (DL) estimator to account for between-study variability. All analyses were conducted in R (version 4.3.2; R Foundation for Statistical Computing, Vienna, Austria) using the meta and metafor packages.
2. Data Transformation
Because prevalence proportions may exhibit variance instability, particularly in studies with small sample sizes, proportions were stabilized using the Freeman–Tukey double arcsine transformation prior to pooling. Back-transformation was applied to obtain pooled prevalence estimates on the original proportion scale.
No zero-event studies were identified; therefore, no continuity correction was applied.
3. Heterogeneity Assessment
Between-study heterogeneity was assessed using:
· Cochran’s Q test (χ² test for heterogeneity)
· I² statistic, calculated as:
I² = [(Q − df) / Q] × 100%
where Q is Cochran’s statistic and df represents degrees of freedom.
Heterogeneity was interpreted as:
· Low: I² < 25%
· Moderate: 25–75%
· High: >75%

· Because Cochran’s Q test has limited statistical power when only a small number of studies are included, heterogeneity was interpreted in conjunction with the I² statistic.
· A random-effects model was applied irrespective of the magnitude of heterogeneity due to anticipated clinical and methodological variability among studies.

4. Sensitivity Analysis
To evaluate robustness of pooled estimates, a leave-one-out sensitivity analysis was conducted using sequential omission of individual studies. Stability of the pooled estimate across iterations was examined to identify influential studies.
5. Publication Bias and Small-Study Effects
Small-study effects were assessed using:
· Visual inspection of funnel plot symmetry
· Egger’s regression test (linear regression of standard normal deviate against standard error)
Statistical significance was defined as P < 0.05. Interpretation of publication bias tests was performed cautiously due to the limited number of included studies (n = 5), as recommended in methodological guidelines.
6. Subgroup Analyses
Where sufficient data were available, subgroup analyses were performed according to:
· Geographic region
· Diagnostic method
· Study population characteristics
Subgroup differences were explored descriptively due to limited statistical power.
7. Reproducibility and Code
The following R structure was used for meta-analysis:
library(meta)
library(metafor)
meta_analysis <- metaprop(
  event,
  n,
  studlab = study,
  data = dataset,
  sm = "PFT",
  method.tau = "DL",
  comb.fixed = FALSE,
  comb.random = TRUE
)

forest(meta_analysis)
metainf(meta_analysis)
funnel(meta_analysis)
metabias(meta_analysis, method.bias = "linreg")
All analyses were conducted at a significance level of α = 0.05.

