Statistical diagnostics and validation of modified Poisson regression models assessing factors associated with HIV blood self-test positivity among FSWs and MSM
All continuous variables depart markedly from normality (Shapiro-Wilk p < 0.001), with pronounced right skewness, particularly for the number of partners reported by MSM. Central tendency is therefore reported as median with interquartile range rather than mean with standard deviation. 
Table S1. Distribution of continuous variables
	Variable
	n
	Mean (SD)
	Median (IQR)
	Skewness
	Kurtosis
	Shapiro-Wilk W
	p

	Age (FSW)
	435
	31.2 (8.2)
	30 (25–37)
	0.79
	0.18
	0.932
	<0.001

	Age (MSM)
	354
	25.9 (5.9)
	24 (22–28)
	1.83
	3.62
	0.781
	<0.001

	Partners per day (FSW)
	427
	5.8 (4.0)
	5 (3–8)
	1.24
	1.69
	0.885
	<0.001

	Partners last 6 months (MSM)
	350
	3.7 (5.3)
	2 (1–4)
	5.37
	37.44
	0.473
	<0.001


SD: standard deviation; IQR: interquartile range. 
Statistical diagnostics 
Supplementary tables S1 to S7 supporting the modified Poisson regression models (FSWs, n = 423; MSM, n = 343).
The Box–Tidwell test indicated that the linearity assumption was satisfied for age, as the interaction term between age and its natural logarithm was not statistically significant (β = -0.095, p = 0.75). In contrast, the interaction term for the number of sexual partners per day and its natural logarithm was statistically significant (β = 0.114, p = 0.021), indicating a violation of the linearity assumption. Therefore, age was retained as a linear predictor, whereas the number of sexual partners per day has been recoded.
Table S2. Assessment of the linearity assumption for continuous predictors (FSWs)
	Predictor
	B
	SE
	Exp(B)
	95% CI for Exp(B)
	P-value

	
	
	
	
	Lower
	Upper
	

	Age
	-0.095
	0.2995
	0.909
	0.505
	1.635
	0.75

	Age x ln(age)
	0.023
	0.0658
	1.023
	0.9
	1.164
	0.726

	Number of sexual partners per day
	-0.351
	0.149
	0.704
	0.526
	0.943
	0.018

	Number of sexual partners per day x ln(Number of sexual partners per day)
	0.114
	0.0491
	1.12
	1.017
	1.234
	0.021


	Dependant variable: HIV result







The Box–Tidwell test showed that the linearity assumption was met for both continuous predictors among MSM. The interaction term between age and its natural logarithm was not statistically significant (β = 0.325, p = 0.41), indicating a linear relationship between age and the log-risk of the outcome. Similarly, the interaction term for the number of sexual partners, last 6 month and its natural logarithm was not statistically significant (β = -0.033, p = 0.69), supporting the linearity assumption. Therefore, both variables were retained as linear terms in the regression model.
Table S3. Assessment of the linearity assumption for continuous predictors (MSM)
	Predictor
	B
	SE
	Exp(B)
	95% CI for Exp(B)
	P-value

	
	
	
	
	Lower
	Upper
	

	Age
	-0.325
	0.3945
	0.723
	0.333
	1.565
	0.41

	Age x ln(age)
	0.077
	0.0879
	1.08
	0.909
	1.283
	0.381

	Number of sexual partners, last 6-month
	-0.033
	0.0827
	0.968
	0.823
	1.138
	0.69

	Number of sexual partners, last 6-month x ln(Number of sexual partners, last 6 month)
	0.016
	0.0205
	1.016
	0.976
	1.058
	0.429


Dependant variable: HIV result
Overall, the collinearity diagnostics demonstrate that all predictors met the recommended criteria for inclusion in the multivariable regression models. Specifically, all tolerance values exceeded 0.20 and all VIF values were below 5, confirming the absence of significant multicollinearity. Therefore, the estimated regression coefficients are expected to be stable and reliable, and no predictor required exclusion or modification because of collinearity.
Table S4. Assessment of multicollinearity
	 
	Statistic of multicollinearity

	
	FSWs
	MSM

	
	Tolerance
	VIF
	Tolerance
	VIF

	City
	0.827
	1.209
	0.95
	1.053

	Age
	0.953
	1.049
	0.831
	1.204

	Educational level
	0.887
	1.127
	0.904
	1.106

	Condom use
	0.911
	1.098
	0.93
	1.076

	History of STIs within the last 6 months
	0.931
	1.074
	0.912
	1.097

	Psychoactive substances consumption
	0.894
	1.119
	0.881
	1.136

	Alcohol consumption
	0.955
	1.047
	0.96
	1.042

	Marital status
	0.975
	1.026
	0.921
	1.085

	Occupation
	0.853
	1.172
	0.878
	1.139

	Number of sexual partners per day among FSWs
	0.820
	1.219
	 
	 

	Number of sexual partners over the last 6 months among MSM
	 
	 
	0.942
	1.061


VIF: Variance Inflation Factor
The Cook's distance values ranged from 0.00017 to 0.51777, with a mean of 0.040, indicating that no observation had an excessive influence on the overall model estimates. Likewise, the centered leverage values were generally low (mean = 0.038; maximum = 0.362), suggesting that no observation had unusually high leverage.
The DFBETA values for the intercept and all predictors were small and centered around zero, indicating that the removal of any single observation would have only a minimal effect on the estimated regression coefficients. Overall, these findings suggest that no influential observations were detected, and the regression model was stable and not unduly influenced by individual observations.
Table S5. Influential observations and residual diagnostics among MSM
	
	N
	Min
	Max
	Mean
	SD

	Cook's Distance
	343
	0.00017
	0.51777
	0.0404251
	0.06735935

	Centered Leverage Value
	343
	0.00787
	0.36159
	0.0379009
	0.02945424

	DFBETA Intercept
	343
	-0.41327
	0.45114
	0.0000966
	0.07743704

	DFBETA City
	343
	-0.03918
	0.08411
	-0.0000074
	0.01847534

	DFBETA Sexual orientation among MSM
	343
	-0.08377
	0.04527
	0.0000081
	0.01838115

	DFBETA Age
	343
	-0.00672
	0.00959
	0.0000025
	0.00153108

	DFBETA Educational level
	343
	-0.08883
	0.04056
	-0.0000545
	0.01440304

	DFBETA Number of sexual partners over the last 6 months among MSM
	343
	-0.00618
	0.02104
	0.0000245
	0.00175342

	DFBETA History of STIs within the last 6 months
	343
	-0.07029
	0.11028
	-0.0000945
	0.02243323

	DFBETA Alcohol consumption
	343
	-0.07592
	0.05178
	0.0000198
	0.01821489

	DFBETA Psychoactive substances consumption
	343
	-0.06288
	0.06738
	0.0000076
	0.01688367

	DFBETA History HIV testing
	343
	-0.13867
	0.06139
	-0.0000199
	0.02263322

	DFBETA Condom use
	343
	-0.05762
	0.05687
	-0.0000546
	0.01763533

	DFBETA Marital status
	343
	-0.07392
	0.16244
	0.0000323
	0.024436

	DFBETA Profession
	343
	-0.07542
	0.04901
	-0.00004
	0.01763683



The Cook's distance values ranged from 0.00001 to 0.54313, with a mean of 0.030, indicating that no individual observation had an excessive influence on the model estimates. Similarly, the centered leverage values were generally low (mean = 0.028; maximum = 0.173), suggesting that no observation exhibited unusually high leverage.
The DFBETA values for the intercept and all predictor variables were small and centered around zero, indicating that excluding any single observation would have only a negligible effect on the estimated regression coefficients. Overall, these findings indicate that no influential observations were identified, and the final regression model was stable and not unduly affected by individual observations.


Table S6. Influential observations and residual diagnostics among FSWs
	
	N
	Min
	Max
	Mean
	SD

	Cook's Distance
	423
	0.00001
	0.54313
	0.0296122
	0.0622188

	Centered Leverage Value
	423
	0.00217
	0.17347
	0.0283688
	0.02479077

	DFBETA Intercept
	423
	-0.35469
	0.44378
	0.0001448
	0.06366268

	DFBETA City
	423
	-0.05713
	0.09472
	-0.0000235
	0.01662685

	DFBETA Age
	423
	-0.0037
	0.00583
	-0.0000001
	0.00086834

	DFBETA Educational level
	423
	-0.04784
	0.04096
	0.000002
	0.01029964

	DFBETA History of STIs within the last 6 months
	423
	-0.11731
	0.03612
	0.0000476
	0.01726813

	DFBETA Alcohol consumption
	423
	-0.10229
	0.09193
	-0.000028
	0.01861701

	DFBETA Psychoactive substances consumption
	423
	-0.04445
	0.09871
	0.0000242
	0.01736912

	DFBETA History HIV testing
	423
	-0.38227
	0.19849
	-0.0001383
	0.03331306

	DFBETA Condom use
	423
	-0.05491
	0.04758
	-0.000008
	0.01431451

	DFBETA Marital status
	423
	-0.0672
	0.08726
	0.0000341
	0.01683855

	DFBETA Profession
	423
	-0.05794
	0.07825
	-0.000006
	0.01562378

	DFBETA Number of sexual partners per day among FSWs
	423
	-0.00957
	0.02117
	-0.0000018
	0.00223249


Table S7. Goodness of fit, calibration and discrimination
CI: confidence interval computed by bootstrap resampling (1000 replications). A non-significant Hosmer-Lemeshow test indicates that observed and predicted frequencies agree across deciles of predicted probability.
	Indicator
	FSWs (n = 423)
	MSM (n = 343)
	Interpretation

	Maximum Cook’s distance
	0.048
	0.093
	Far below 1: no single observation drives the model

	Observations exceeding 4/n
	15
	12
	Screened individually; exclusion did not alter the conclusions

	Maximum leverage
	0.370
	0.670
	—

	Mean leverage
	0.035
	0.047
	—

	Range of deviance residuals
	-1.61 to 2.26
	-1.26 to 1.92
	—

	Deviance residuals with absolute value > 3
	0
	0
	No extreme outlier


Cook’s distance quantifies the influence of each observation on the whole set of estimated coefficients. Values above 1 are usually regarded as influential; the conventional 4/n screening threshold is deliberately liberal and flags observations for inspection rather than exclusion.









The proportion of reactive HIV blood self-test results was 24.6% for Abbott, 24.5% for Chembio, and 20.6% for Mylan. Although the proportion of reactive results was slightly lower with the Mylan test, the difference was not statistically significant (χ² = 1.54, p = 0.46). Therefore, the HIV blood self-test result was not associated with the type of test used among the combined population of FSWs and MSM.
Table S8. Association between tape of test and HIV blood seft-test result among FSWs and MSM
	Type of test
	HIV blood seft-test Result
	χ²
	p

	
	Non-reactive
 n (%)
	Reactive
n (%)
	
	

	Abbott
	202 (75.4)
	66 (24.6)
	1,54
	0.46

	Chembio
	206 (75.5)
	67 (24.5)
	
	

	Myllan
	197(79.4)
	51 (20.6)
	
	



Among FSWs, the proportion of reactive HIV blood self-test results was 25.8% for Abbott, 26.5% for Chembio, and 18.1% for Mylan. Although the Mylan test showed a slightly lower proportion of reactive results, the difference was not statistically significant (χ² = 3.70, p = 0.16). These findings indicate that the HIV blood self-test result was not associated with the type of test used among FSWs.
Table S9. Association between tape of test and HIV blood seft-test result among FSWs
	Type of test
	HIV blood seft-test Result
	χ²
	p

	
	Non-reactive
	Reactive
	
	

	Abbott
	92 (74.2)
	32 (25.8)
	3,70
	0.16

	Chembio
	111 (73.5)
	40 (26.5)
	
	

	Myllan
	131 (81.9)
	29 (18.1)
	
	



Among MSM, the proportion of reactive HIV blood self-test results was 23.6% for Abbott, 22.1% for Chembio, and 25.0% for Mylan. No statistically significant difference was observed across the three test types (χ² = 2.24, p = 0.89). Therefore, the HIV blood self-test result was not associated with the type of test used among MSM.
Table S10. Association between tape of test and HIV blood seft-test result among MSM
	Type of test
	HIV blood seft-test Result
	χ²
	p

	
	Non-reactive
	Reactive
	
	

	Abbott
	110 (76.4)
	34 (23.6)
	2.24
	0.89

	Chembio
	95 (77.9)
	27 (22.1)
	
	

	Myllan
	66 (75.0)
	25 (25.0)
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