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Compartmental Model 
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Each equation shows the change in the related compartment. The values for each compartment are obtained after the solution of the system of differential equations. The descriptions of each parameter are given in Table S1.

	Table S1. Parameter list



	Symbol
	Definition
	Value
	Source

	Initial Value 

	HIV – unaware high risk
	Initial number of individuals for high risk susceptibles 
	1,660,596
	Calculation based on sub-populations

	Subpopulations
	SW
	100,000
	Based on Ankara Chamber of Commerce (ACC) [1]

	
	MSM
	232,935
	[2]
	
	PWID
	264,250
	[3]
	
	Partners of PLWH
	38,399
	[4]
	
	People with multiple sexual partners
	663,935
	Calculated using [5,6]

	
	Mobile workers 

	120,359
	Calculated using [7–10]

	HIV – unaware low risk
	Initial number of individuals for low risk susceptibles 
	61,120,143
	Calculated using  [6] and other compartments

	HIV + unaware
	Initial number of individuals for low risk susceptibles 
	20,261
	[11] and calculation

	HIV - aware tested by VCT
	Initial number of HIV - individuals who tested by VCT
	0
	Assumption

	HIV - aware tested by others
	Initial number of HIV- individuals who tested by other healthcare setting
	0
	Assumption

	HIV + aware tested by VCT
	Initial number of HIV + individuals who tested by VCT
	105
	Calculation

	HIV + aware tested by others
	Initial number of HIV + individuals who tested by other healthcare setting
	4,597
	Calculation

	ART
	Initial number of individuals who receive ART treatment for HIV 
	13,851
	[11] and calculation

	Transitions between compartments
	 
	 

	β1
	Rate of movement from HIV - Unaware High risk to HIV + Unaware (Force of Infection for high risk individuals) 
	Calibrated (0.5247)

	β2
	Rate of movement from HIV - Unaware Low risk to HIV + Unaware (Force of Infection for low risk individuals) 
	Calibrated (0.2339)

	σ1
	Rate of movement from HIV - Unaware High risk to HIV - Aware tested by VCT
	0.00206
	[12] and calculation

	σ2
	Rate of movement from HIV - Unaware Low risk to HIV - Aware tested by others
	0.13241
	[12] and calculation

	δ1
	Rate of movement from HIV + Unaware to HIV + Aware tested by VCT
	0.00434
	[12] and calculation

	δ2
	Rate of movement from HIV + Unaware to HIV + Aware tested by others
	0.19086
	[4,12] and calculation


	Ψ
	Reduction in transmission for HIV - Aware individuals tested by VCT
	0.219
	Calculation based on Bernoulli formula (Table S2)

	ε1
	Reduction in transmission for HIV + Aware individuals
	0.53
	[13]


	ε2
	Reduction in transmission for HIV + on ART individuals
	0.96
	[14]
	w
	Average duration (years) that uninfected individuals remain identified after testing
	2
	[15]
	α
	Rate of movement from HIV +aware compartments to ART compartment
	74.7%
	[11]
	Validation
	
	
	

	HIV diagnosed cases
	Annual number of HIV diagnosed cases between 2019-2023
	
	[4]



Bernoulli Model

	 				   (9)
The Bernoulli model estimates the risk of HIV acquisition. Pinkerton and Abramson [16] defined this as HIV risk or probability of HIV transmission. This process starts with per-act probability of HIV transmission which indicates the risk of transmission/acquisition between an infected and non-infected pair of individuals after a risky act. Then, with the addition of behavioral parameters such as condom use, the number of partners as well as HIV prevalence, joint probability of HIV transmission is calculated in the equation 9.
Table S2. Parameter list for Bernoulli model
	Symbol
	Definition
	Value
	Source

	
	HIV prevalence
	0.00046
	Calculated from [4,6]

	
	Per act transmission probability of unprotected sexual intercourse 
	0.0161
	Calculated from [17]

	
	Condom effectiveness
	0.9
	[18]
	
	Number of acts of unprotected sexual intercourse
	37.7
	Calculated from [19,20]

	
	Number of acts of protected sexual intercourse
	58.9
	Calculated from [19,20]

	
	Number of partners
	60.26
	Calculated from  [19]

	-
	Change in behaviour after VCT
	37%
	Calculated from [21,22]



Calculations 
HIV prevalence was calculated by dividing the total number of diagnosed HIV cases reported by the Ministry of Health by the estimated size of the population at risk, assumed to be individuals aged 15 years and older from national population statistics.   



The estimated per-act probability of acquiring HIV through different sexual exposure routes (namely, receptive anal intercourse, insertive anal intercourse, receptive penile–vaginal intercourse, insertive penile–vaginal intercourse) was used to define the parameter . These estimates represent the risk of transmission from sexual contact with an HIV-infected partner, assuming no condom use. 


According to an internet-based survey conducted in Turkey [20], the mean number of sexual intercourses per week before the COVID-19 pandemic was 1.86. Thus, we estimated the total annual number of sexual intercourses as 1.86*52 = 96.72. Overall rate of condom use in total survey participants was reported as 61% by another survey [19]. Based on this, we calculated the number of protected and unprotected sexual acts as follows: 


The average number of sexual partners, as reported in [19], was also used. Since the survey targeted vulnerable populations, we used data specific to female sex workers (FSW), men who have sex with men (MSM), and intravenous (IV) drug users. The survey reported the average and range of sexual partners participants had in the last month. To estimate the annual number of partners, we first calculated the proportion of each risk group within the total high-risk population and used these proportions as weights. We then multiplied the number of partners for each risk group by these weights to obtain the weighted annual number of partners. The total number of partners is the sum of all these weighted annual numbers.



The assumed behavioural change following voluntary counselling and testing (VCT) was informed by two sources. In [21], individuals were randomly assigned to receive either VCT services or health information. The study found that, the proportion of individuals reporting unprotected sexual intercourse was reduced by 35% for men and 39% for women after receiving VCT service. We used the average of these reductions ((39+35)/2 = 37). As a supporting source, [22] showed a 38% reduction in self-reported unprotected anal or vaginal intercourse following a safer-sex counselling intervention among HIV-positive individuals. 
The overall change in the transmission is found after calculating the HIV transmission with and without VCT services and comparing the reduction in HIV transmission after VCT. This value is used in the compartmental model. 
The overall change in HIV transmission was determined by applying the Bernoulli model to estimate transmission rates with and without VCT services, and then calculating the reduction attributable to VCT. This reduction was incorporated into the compartmental model.
We also performed a one-way sensitivity analysis on the parameters used in the Bernoulli model, varying each parameter by +20% and -20%. Then, we used the new value of the overall change in the transmission (i.e. the effect of VCT centres on HIV transmission) to obtain model results. Figure S1 demonstrates how each parameter influences the model’s key outcome: 50- to 74-fold efficiency gain for a 2-fold and 4-fold increase in test centres, respectively. 
Condom effectiveness was the most impactful parameter, with efficiency ranging from 48.8% to 51% under a 2-fold increase in testing centres, and from 72% to 75.3% under a 4-fold increase. For the other parameters, the efficiency remained around 50% and 73.5%, which are close to the main results. These findings indicate that our conclusions are robust to uncertainties in the parameters of the Bernoulli model.
[image: ][image: ]
Figure S1. The effect of Bernoulli parameters on the overall efficiency of VCT strategy compared to other facilities. 
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[bookmark: _Hlk190793815]Calibration method (ABC-SMC) 

We defined three pools which include accepted parameter sets in the intermediate populations. Pool A and B includes the parameters having distance less than 25th and 50th quartile of the intermediate population while pool C corresponds to whole population.  are the mean values while  and   corresponds to covariance of related pool. The fused mean and covariance values for kernel is presented as   and , respectively. We assigned equal weights () to the pairs.  takes 0 or 1 based on the random probabilities and   shows the correlation between rejected parameters ie. whose distance is not less than the threshold value. 
	 	 (1)
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Table S3. The details for calibration process A. Computational details of ABC algorithms B. 2- and 4- year error terms C. Target values and estimations
A.
	
	N = 500 particles & 10 runs
	N = 5000 particles & 1 run

	Total # of accepted
	5000
	5000

	Computational time 
	Avr. 6.20 minutes per run (1.03 hours total)
	3.28 hours total

	Acceptance Rate 
	0.409
	0.429

	# Population 
	5
	5

	Average  (peak)
	0.5065 (0.5247) 
	 0.4880 (0.4840)

	Average  (peak)
	0.2340 (0.2339)
	 0.2344 (0.2347)

	
B. 
	
	

	
	N = 500 particles & 10 runs
	N = 5000 particles & 1 run

	
	Average 
	Peak
	Average 
	Peak

	
	0.5065
	0.5247
	 0.4880
	0.4840

	           
	0.2340
	0.2339
	0.2344
	0.2347

	2-year MAE*
	130.5
	124.5
	131.5
	129.5

	4-year MAE**
	611.75
	611.25
	611.50
	611.75

	2-year MAPE (%)
	2.33
	2.22
	2.35
	2.32

	4-year MAPE (%)
	16.75
	16.76
	16.74
	16.75


C.
	Target
(reported cases)

	
	N = 500 particles & 10 runs
	N = 5000 particles & 1 run

	
	
	Average 
	Peak
	Average 
	Peak

	-
	
	0.5065
	0.5247
	 0.4880
	0.4840

	-
	
	0.2340
	0.2339
	0.2344
	0.2347

	4298
	2019
	4281
	4283
	4281
	4281

	3203
	2020
	4640
	4644
	4639
	4641

	4285
	2021
	5034
	5040
	5032
	5035

	5710
	2022
	5466
	5476
	5464
	5468
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Figure S2. Posterior distributions for calibrated parameters










[bookmark: _Hlk190793840]Model Results
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Figure S3. Scenario 2 results
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Figure S4. Scenario 3 results
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Figure S5. Scenario 4 results









[bookmark: _Hlk190793851]Sensitivity Analysis 
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Figure S6. Sensitivity analysis
















[bookmark: _Hlk190793857]Uncertainty analysis
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[bookmark: _Hlk190958945]Figure S7. Uncertainty representations after 1000 randomly selected particles
[bookmark: _Hlk190793862]Model performance
Based on the protocol dates of each VCT centre, ranging from 2016 to 2018, we have a short period of time to compare the actual and predicted data. Due to Covid-19 disruptions in 2020 and 2021, reported cases are lower than the predictions. In both 2019 and 2023, the predictions are very close to the reported data. 
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Figure S8. Comparison between model predictions and reported cases
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