	Parameter description 
	Mean
	Standard deviation
	Varied / fixed
	Section described in supplementary

	The proportion of incident TB cases in HIV-negative adults that were smear-positive
	0.51
	 
	Fixed
	3

	TB transmission probability per contact per day (if an infectious individual was smear-positive)
	0.0025
	 0.0025
	Varied
	4

	The annual rate of reactivation in HIV-negative individuals
	0.00148
	 
	Fixed
	5

	The proportion of individuals experiencing fast progression
	0.112
	 
	Fixed
	5

	Relative rate of TB incidence in previously infected individuals (HIV-negative) 
	0.79
	 
	Fixed
	5

	Relative rate of immunity to TB per 100-cell increase in CD4
	1.1
	 
	Fixed
	5

	Relative rate TB incidence per 100-cell increase in CD4
	0.703
	 
	Fixed
	5

	Annual recovery rate in smear-positive TB, HIV-negative individuals
	0.075
	 
	Fixed
	5

	Annual recovery rate in smear-negative TB, HIV-negative individuals
	0.224
	 
	Fixed
	5

	Relative rate of infectivity: smear-negative compared to smear-positive
	0.206
	 
	Fixed
	5

	Annual Smear-negative TB mortality rate (untreated)
	0.049
	 
	Fixed
	5

	Annual Smear-positive TB mortality rate (untreated)
	0.196
	 
	Fixed
	5

	Relative rate of TB incidence on ART (controlling for CD4)
	0.81
	0.05
	Varied
	5

	Prevalence of cough >2 weeks duration in individuals with smear-negative TB
	0.198
	 
	Fixed
	6

	Ratio of symptom prevalence in patients with smear-positive compared to smear-negative TB
	3.03
	 
	Fixed
	6

	The annual rate of health-seeking in males with smear-negative TB
	1.07
	 
	Fixed
	6

	The annual rate of health-seeking in males in the general population
	1.0
	 
	Fixed
	6

	The annual rate of health-seeking in males due to TB-like symptoms
	0.196
	 
	Fixed
	6

	The proportion of active TB cases seeking treatment who are treated empirically before any microbiological test is done
	0.271
	 
	Fixed
	6

	The proportion of smear-negative TB cases which ae treated empirically if they initially screened negative on a smear test  
	0.423
	 
	Fixed
	6

	Relative rate of empirical treatment if not seeking treatment because of TB symptoms
	0.031
	 
	Fixed
	6

	Relative rate empirical treatment if symptoms are not due to TB
	0.0014
	 
	Fixed
	6

	Reduction in empiric treatment after a negative screen due to Xpert MTB/RIF
	0.50
	 
	Fixed
	6

	Relative rate of health-seeking in women, compared to men
	1.55
	0.17
	Varied
	6

	Relative rate of health-seeking in HIV-positive compared to HIV-negative individuals
	4.27
	 
	Fixed
	6

	Relative rate of screening in TB patients seeking treatment for TB symptoms, compared to those seeking treatment for other conditions: initial§
	11.10
	 
	Fixed
	6

	Relative rate of screening in TB patients seeking treatment for TB symptoms, compared to those seeking treatment for other conditions: final§ 
	3.84
	 
	Fixed
	6

	Probability of cure if a patient dropped out before completing TB treatment
	0.65
	 
	Fixed
	7

	Increase in TB mortality rate per 10-year increase in age
	1.4
	0.1
	Varied
	7

	The annual mortality rate in HIV-negative individuals receiving TB treatment⁋
	0.192
	
	Fixed 
	7

	The relative rate of TB mortality per 50 cell increases in CD4 count if HIV+
	0.87
	0.05
	Varied
	7

	Relative rate of TB mortality if on ART
	0.55
	0.08
	Varied
	7

	Increase in TB risk if previously experienced TB
	3.03
	 
	Fixed
	8

	Annual rate of relapse in short term post-treatment state
	0.1
	 
	Fixed
	8

	Increase in TB incidence due to alcohol abuse
	1.94†
	0.65
	Varied
	10

	Increase in TB incidence due to diabetes (HbA1c > 6.5%)
	2.59†
	0.83
	Varied
	10

	Increase in TB risk if currently smoking
	0.47†
	0.39
	Varied
	10

	Increase in TB risk per 10-year increase in the duration of smoking
	0.38†
	0.12
	Varied
	10

	Increase in TB risk due to low BMI
	0.8†
	0.25
	Varied
	10


Table 1: Key model parameters.  ART=antiretroviral therapy; BMI=body mass index; HbA1c= Glycated haemoglobin; TB=tuberculosis. Additional details and references on the parameter values are provided in the supplementary material. ⁋Applies to when most people get treated in the very advanced stages of disease (i.e., when screening rates are very low, close to zero). †A value of 2.59, for example, is equivalent to an RR of 3.59 when comparing individuals with the exposure to individuals in the baseline category.  Similarly, a value of 0.39 is equivalent to an RR of 1.39 when comparing individuals with the exposure to individuals in the baseline category.  §This is a time-varying parameter.  The initial rate applies up to 2005 (initial), then we estimate a rate that applies from 2012 with linear interpolation over the intervening years (ultimate).

	Model scenarios 
	Description 

	Baseline scenario (A)
	Baseline scenario which represents the actual tuberculosis and HIV epidemic up to 2019, incorporating sex differences.

	Counterfactual scenarios (B)
	

	1. No HIV epidemic 
	HIV transmission probabilities were set to zero

	2. No ART
	Annual rates of ART initiations are set to zero

	3. Equal ART uptake
	Annual HIV testing and ART initiation rates in males and females to be the same

	4. No smoking
	Prevalence of smoking is zero

	5. No alcohol abuse 
	Prevalence of alcohol assumption is zero

	6. No undernutrition
	Prevalence of undernutrition is zero

	7. No diabetes 
	Prevalence of diabetes is zero

	8. Equal health seeking
	Health seeking rates for females are set the same as for males.

	9. Equal social mixing
	Contact rates and social mixing parameters are set as the average of the baseline male and female parameters

	10. Equal treatment discontinuation
	Treatment discontinuation in males set the same as for females.

	11. All effects equal
	Assume no HIV epidemic and all the other parameters for the factors above are set the same for males and females.


Table 2: Model scenarios to quantify the extent to which various factors contribute to sex differences in tuberculosis.  ART=antiretroviral therapy; TB=tuberculosis.


	
	TB incidence M:F ratios
(95% CI)
	% change in M:F ratio, counterfactual vs baseline
(95% CI)
	TB mortality M:F ratios
(95% CI)
	% change in M:F ratio, counterfactual vs baseline
(95% CI)

	Baseline scenario
	1.70 (1.65–1.73)
	
	1.65 (1.59–1.66)
	

	Counterfactual scenarios
	
	
	
	

	1. No HIV epidemic 
	2.03 (1.20–2.10)
	 19.6 (17.5–21.8)
	1.89 (1.83 - 1.97)
	 14.8 (12.3–17. 5)

	2. No ART
	1.27 (1.23–1.30)
	25.1 (24.4–26.1)
	1.11 (1.06 - 1.14)
	 32.7 (31.5–34.1)

	3. Equal ART uptake
	1.64 (1.46–1.68)
	 3.4 (2.9 –3.9)
	1.52 (1.46 - 1.56)
	 8.2 (7.6–8.7)

	4. No smoking
	1.41 (1.37–1.45)
	 16.8 (14.7–18.6)
	1.36 (1.31 - 1.40)
	 17.9 (15.9–20.0)

	5. No alcohol abuse 
	1.18 (1.14–1.22)
	 30.5 (28.2–32.7)
	1.08 (1.04 - 1.11)
	 34.8 (32.7–36.8)

	6. No undernutrition
	1.59 (1.55–1.63)
	 6.1 (5.3–7.0)
	1.56 (1.52 - 1.61)
	 5.4 (4.6–6.2)

	7. No diabetes 
	1.81 (1.77–1.86)
	 7.0 (6.2–7.8)
	1.80 (1.74 - 1.85)
	 8.9 (7.8–9.9)

	8. Equal health seeking
	1.75 (1.70–1.78)
	 2.9 (2.5–3.4)
	1.52 (1.48 - 1.56)
	 7.7 (6.8–8.9)

	9. Equal social mixing
	1.75 (1.70 –1.79)
	 3.3 (3.02–3.6)
	1.70 (1.64 - 1.75)
	 2.9 (2.7–3.2)

	10. Equal treatment discontinuation
	1.70 (1.65–1.73)
	 0.015 (0.004–0.026)
	1.66 (1.60 - 1.70)
	 0.45 (0.42–0.48)

	11. All effects equal(a)
	1.01 (1.00–1.01)
	 40.7 (39.1–42.0)
	0.93 (0.92 - 0.94)
	 43.6 (41.7–45.2)


Table 3: Male-to-female ratios for TB incidence and mortality in the baseline and counterfactual scenarios, 2019.  ART=antiretroviral therapy.  CI=confidence interval.  M:F ratio=male-to-female ratio. =decrease. =increase.  Under the baseline scenario, all factors were included in the model.  Individual counterfactual scenarios were simulated with the exclusion of specific factors (HIV, alcohol, smoking, undernutrition, and diabetes).  (3): equal ART scenario = annual rates of HIV testing and ART initiation in males and females are set the same; (8): health-seeking rates for females set the same as for males; (9): contact rates and social mixing parameters set to be the average of the baseline male and female contact rates; (10): rates of treatment discontinuation in males set to be the same as for females.  Under the counterfactual scenarios (11): ‘All effects equal’= HIV epidemic assumed absent and all the other parameters for the factors above were set the same for males and females, with no effects of alcohol, smoking, undernutrition, and diabetes on TB.

