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Further methodological details describing the data analysis process
We include below a summary of key aspects of the methodologies used in this study. Detailed descriptions of these methodologies, including statistical methods and mathematical models and their parameterization, can be found in earlier publications [1-4].
I. Characterizing HIV sero-discordancy patterns
We defined several epidemiological HIV sero-discordancy measures (Figure 1C-1F): 
1. 
The proportion of HIV sero-discordant couples (SDCs) among all stable couples (SCs) in the population () defined as:


This measure conveys the level of discordancy among all SCs in the population (Figure 1C).
1. 
The proportion of SDCs among all SCs with at least one HIV infected individual in the couple () defined as: 


This measure conveys the proportion of SCs affected by HIV where the uninfected partner has not acquired the infection yet, but is at risk of acquiring it from the infected partner in the future (Figure 1D). 
1. 
The proportion of individuals who are engaged in SDCs among the entire population in reproductive age () defined as:


This measure conveys the abundance of individuals who are engaged in SDCs in the population (Figure 1E).
1. 
The proportion of HIV infected individuals engaged in SDCs among the HIV infected population () defined as:


This measure conveys the level of engagement of HIV infected individuals in SDCs (Figure 1F).  
These measures were derived using calculated country-specific demographic and epidemiological indicators available from the Demographic and Health Surveys (DHS) [5] and the World Population Prospects database [6]. These include the size of the population in reproductive age, the proportion of the population in reproductive age engaged in SCs (using the average rate of self-reported engagement in SCs for males and females), the proportion of HIV infected individuals engaged in SCs (using the average rate of self-reported engagement in SCs for HIV infected males and females), the distribution of partnerships based on HIV sero-status (concordant HIV-negative, HIV sero-discordant, or concordant HIV-positive), the number of HIV infected individuals, and HIV population prevalence. Further details pertaining to these measures and their derivations can be found in an earlier publication [4].
II. Contribution of HIV incidence among SCs to HIV population-level incidence
We used a cohort-type mathematical model to calculate, for each country, the contribution of six different types of HIV incidence, stratified by couple status and source of infection, to HIV incidence arising in the population over the course of a given year of observation. The six HIV incidence measures include:
Among stable concordant HIV-negative couples, 
a) 



The external HIV acquisition by one of the partners in the couple measured using the expression . Here,  is the probability of an HIV sero-negative partner in a SC to acquire the infection from a source external to the couple over the course of one year (as defined in the previous section above).  is the number of SCs estimated through the baseline screening cross-sectional survey, and  is the prevalence of stable concordant HIV-negative couples among all couples.
b) 
The external HIV acquisition by both partners in the couple measured using the expression . 
c) 

HIV transmission to the uninfected partner shortly after the external acquisition of HIV by the index partner measured using the expression . In this expression,  is the probability that the index partner who acquired the infection from an external source will transmit the infection to the uninfected partner during the six months following the acquisition of HIV. Here we assume that the index partners acquired the infection externally, on average, in the middle of the year of observation.  
Among SDCs,
a) 

HIV transmission from the infected to the uninfected partner in the couple measured using the expression . Here,  is the probability that the index partner in an SDC will transmit the infection to the uninfected partner over the course of the year of observation.
b) 
The external acquisition of HIV by the uninfected partner in the couple measured using the expression . 







Among susceptible individuals not in SCs, HIV incidence among these individuals is estimated using the expression . Here,  is the size of the population in reproductive age,  is the fraction of the population in reproductive age engaged in SCs,  is HIV population prevalence, and  is HIV population-level incidence rate.  is derived from DHS HIV population prevalence using the expression:  [7]. 

HIV population-level incidence is defined as the number of new HIV infections arising within a year among susceptible individuals in reproductive age. This measure defines the denominator in all six contribution measures, and is calculated using  and the estimated number of uninfected individuals in reproductive age for each country.



The likelihood of an HIV sero-negative partner in a SC to acquire the infection from a source external to the SC (that is ) was determined by the condition that HIV population-level incidence, as estimated from pooling together all incidence measures among SCs and individuals not in SCs, must be equal to the total HIV incidence estimated independently using  and the number of uninfected individuals in reproductive age for each country. All incidence measures were then recalculated using this fitted value of , and estimates for the contributions of new HIV infections among SCs to total HIV incidence in the population were derived.

The fraction of HIV incidence arising among SDCs due to acquiring the infection from a source external to the couple by the uninfected partner () was determined by comparing HIV incidence among SDCs due a source external to the SDC to total HIV incidence among SDCs. 
The models were parameterized using epidemiological indicators from the DHS [5] and state-of-art data on HIV transmission and HIV natural history [8-10]. 
Table S1. Characteristics of the male and female populations in India, Cambodia, the Dominican Republic, Haiti, and Bateyes-Dominican Republic.
	Population characteristics
	India
	Cambodia
	Dominican Republic
	Haiti
	Bateyes-Dominican Republic

	
	Males
	Females
	Males
	Females
	Males
	Females
	Males
	Females
	Males
	Females

	   Age 
	
	
	
	
	
	
	
	
	
	

	      Mean ± SE
	31.1 ± 0.05
	29.0 ± 0.04 
	28.8 ± 0.15
	29.8 ± 0.10
	32.2 ± 0.11
	29.7 ± 0.09
	30.9 ± 0.15
	28.2 ± 0.10
	32.6 ± 0.32
	28.8 ± 0.26

	   Place of residence (%)
	
	
	
	
	
	
	
	
	
	

	      Urban 
	36.51
	32.82
	16.84
	17.67
	68.76
	71.83
	44.26
	47.50
	
	

	      Rural 
	63.49
	67.18
	83.16
	82.33
	31.24
	28.17
	55.74
	52.50
	100
	100

	   Educational attainment (%)

	      No education
	18.53
	40.59
	9.00
	19.44
	4.16
	3.39
	13.03
	14.80
	19.03
	16.08

	      Primary education
	17.02
	14.70
	48.44
	55.81
	46.09
	37.51
	36.99
	36.27
	58.63
	57.73

	      Secondary education
	52.02
	37.41
	39.21
	23.63
	35.63
	38.97
	42.32
	43.32
	19.86
	23.28

	      Higher education
	12.42
	7.30
	3.35
	1.13
	14.12
	20.13
	7.65
	5.60
	2.49
	2.91

	   Wealth index (%)
	
	
	
	
	
	
	
	
	
	

	      Poorest
	15.78
	17.46
	16.01
	17.93
	21.38
	15.67
	17.93
	15.22
	47.66
	34.44

	      Poorer
	18.08
	18.99
	18.10
	18.81
	19.86
	19.22
	18.21
	16.17
	28.48
	34.75

	      Middle
	20.39
	20.17
	20.08
	19.29
	19.77
	21.04
	19.75
	19.66
	15.54
	19.15

	      Richer
	22.16
	20.99
	21.81
	19.66
	19.87
	21.70
	21.25
	22.81
	6.78
	9.11

	      Richest
	23.59
	22.40
	24.00
	24.30
	19.13
	22.37
	22.87
	26.12
	1.53
	2.55

	   Marital status (%)
	
	
	
	
	
	
	
	
	
	

	      Never married
	34.13
	20.47
	38.71
	31.81
	36.59
	24.00
	48.53
	36.94
	34.13
	18.76

	      Currently married
	64.37
	74.84
	59.03
	59.96
	49.58
	56.69
	45.72
	54.65
	47.98
	65.7

	      Formerly married
	1.50
	4.69
	2.26
	8.23
	13.83
	19.31
	5.75
	8.41
	17.89
	15.54

	   Condom use at last intercourse (%)

	      No
	91.27
	94.28
	88.72
	97.09
	69.75
	88.53
	63.55
	78.77
	71.58
	90.74

	      Yes
	8.73
	5.72
	11.28
	2.91
	30.25
	11.47
	36.45
	21.23
	28.42
	9.26

	   Male circumcision (%)
	
	
	
	
	
	
	
	
	
	

	      No
	87.03
	
	97.9
	
	85.33
	
	94.17*
	
	91.71
	

	      Yes
	12.97
	
	2.1
	
	14.67
	
	5.83*
	
	8.29
	

	   HIV infected (%)
	
	
	
	
	
	
	
	
	
	

	      No
	99.65
	99.78
	99.37
	99.39
	99.21
	99.25
	98.21
	97.33
	96.48
	96.89

	      Yes 
	0.35
	0.22
	0.63
	0.61
	0.79
	0.75
	1.79
	2.67
	3.52
	3.11

	Total N 
	74 369
	124 385
	6 731
	16 823
	27 975
	27 195
	9 493
	14 287
	1 820
	1 575


*Information on male circumcision was not available in the 2012 Demographic and Health Survey for Haiti. The reported information is extracted from a previous survey conducted in 2005. 


Table S2. Stable couples’ and other characteristics in India, Cambodia, the Dominican Republic, Haiti, and Bateyes-Dominican Republic.
	Characteristics 
	India
	Cambodia
	Dominican Republic
	Haiti
	Bateyes-Dominican Republic

	Population (N)
	1 127 144 000
	13 356 000
	9 343 000
	10 250 200
	98 540

	Proportion of population in reproductive age (%)
	51.05
	47.80
	53.70
	51.90
	44.65

	Proportion of population in reproductive age in SCs (%)
	69.61
	59.50
	53.14
	50.20
	56.84

	Sample size of SCs (n)
	39 257
	3 732
	10 847
	3 085
	676

	Proportion of males in SCs (%)
	64.37
	59.03
	49.58
	45.73
	47.98

	Proportion of females in SCs (%)
	74.84
	59.96
	56.69
	54.66
	65.70

	Marital duration (mean in years)
	13.67
	12.75
	14.18
	11.98
	13.90

	Number of couples that tested for HIV (n)
	26 230
	3 564
	9 732
	2 943
	639

	HIV population prevalence (%)
	0.28
	0.62
	0.77
	2.23
	3.33

	Prevalence of SDCs among SCs (%)
	0.39
	0.52
	0.87
	3.25
	4.21

	Prevalence of positive concordancy among SCs (%)
	0.11
	0.49
	0.37
	0.88
	1.46

	Prevalence of negative concordancy among SCs (%)
	99.51
	98.99
	98.76
	95.88
	94.33

	Proportion of male index partners among SDCs (%)
	82.02
	83.36
	51.12
	43.46
	49.34

	Condom use at last intercourse among SCs (%)
	5.69
	2.82
	3.29
	7.96
	3.13

	Proportion of male circumcision among males in SCs (%)
	12.69
	2.29
	16.39
	6.37**
	7.94

	Proportion of SDCs where male is circumcised if female is HIV infected (%)
	6.45
	0
	7.51
	0**
	0

	Age among SCs
	
	
	
	
	

	   Age of males (mean ± SE)
	36.7 ± 0.05
	34.9 ± 0.15
	37.7 ± 0.14
	38.8 ± 0.27
	36.9 ± 0.39

	   Age of females (mean ± SE)
	31.3 ± 0.05
	23.8 ± 0.16
	32.7 ± 0.13
	33.8 ± 0.27
	30.9 ± 0.35

	Wealth index among SCs (%)
	
	
	
	
	

	   Poorest
	16.83
	17.93
	19.36
	21.51
	36.93

	   Poorer
	19.61
	19.71
	22.28
	21.58
	34.75

	   Middle
	21.55
	20.91
	21.49
	19.22
	17.83

	   Richer
	21.26
	20.91
	19.28
	19.67
	8.35

	   Richest
	20.75
	20.54
	17.59
	18.01
	2.14

	Educational attainment among SCs (%)
	
	
	
	
	

	   Educational attainment among males in SCs
	
	
	
	
	

	      No education
	23.73
	12.00
	4.75
	28.0
	18.12

	      Primary education
	20.33
	52.07
	49.94
	41.65
	58.75

	      Secondary education
	44.62
	33.16
	30.53
	26.2
	19.92

	      Higher education
	11.32
	2.77
	14.78
	4.16
	3.21

	   Educational attainment among females in SCs
	
	
	
	
	

	      No education
	46.18
	22.59
	4.61
	41.52
	18.92

	      Primary education
	15.30
	58.07
	45.61
	35.21
	60.37

	      Secondary education
	32.51
	18.74
	32.64
	20.60
	17.73

	      Higher education
	6.01
	0.61
	17.14
	2.67
	2.99

	Place of residence among SCs (%)
	
	
	
	
	

	   Urban 
	33.56
	14.22
	66.89
	36.71
	

	   Rural 
	66.44
	85.78
	33.11
	63.29
	100


*SCs: stable couples; SDCs: HIV sero-discordant couples
**Information on male circumcision was not available in the 2012 Demographic and Health Survey for Haiti. The reported information is extracted from a previous survey conducted in 2005.
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