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Round 10
Participants seen for the first time:
699
Participants with HIV at earlier visit:
96
Individuals in
incidence cohort:
89
Individuals Individuals Participants: Participants
counted in eligible for with HIV:
census (aged survey:
household stil
registered):
12,098 11,976 7,407 884
Individuals in
transmission cohort:
1 5
— Also in incidence
Individuals who Individuals Participants refusing Participants not seen in cohort:
out-migrated: who did not blood test: R15 or later: 16
122 participate*: 517 .
4,569 Not in incidence
Participants with Participants with viral load cohort:
inconclusive test result: measurement and no viral 99
load >1000cps/mL at any
visit in R15 or later:
Participants testing
negative:
6,157 Participants with no viral
load measured and not
ART naive at any visit in
R15 or later:
Participants with no
sequence meetin,
minimum quality criteria:
14
Round 11
Participants seen for the first time:
757
Participants with HIV at earlier visit:
141
Individuals in
incidence cohort:
104
Individuals Individuals Participants: Participants
counted in eligible for with HIV:
census (aged survey:
15-49,
household still
registered):
X 12,528 8,273 1,002
Individuals in
transmission cohort:
— l - Also in incidence
Individuals who Individuals Participants refusing Participants not seen in cohort:
out-migrated: who did not blood test: R15 or later: 25
participate*:

Participants with
inconclusive test result:

Participants testing
negative:
8,088

Supplementary Fig. S1: Flowchart of census eligible individuals through to in-

Participants with viral load
measurement and no viral
load >1000cps/mL at any
visit in R15 or later:

Participants with no viral
load measured and not
ART naive at any visit in
R15 or later:

Participants with no
sequence meeting
minimum quality criteria:
20

dividuals in the incidence and transmission cohorts.

Not in incidence
cohort:
151
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Round 12
Participants seen for the first time:
784
Participants with HIV at earlier visit:
192
Individuals in
incidence cohort:
129
Individuals Individuals Participants: Participants
counted in eligible for with HIV:
census (aged survey:
household stil
registered):
13,849 13,718 8,752 1,105
Individuals in
transmission cohort:
l 234
— - Also in incidence
Individuals who Individuals Participants refusing Participants not seen in cohort:
out-migrated: who did not blood test: R15 or later: 39
131 participate*:
, Not in incidence
Participants with Participants with viral load cohort:
inconclusive test result: measurement and no viral 195
load >1000cps/mL at any
visit in R15 or later:
Participants testing
negative:
7,541 Participants with no viral
load measured and not
ART naive at any visit in
R15 or later:
Participants with no
sequence meeting
minimum quality criteria:
27
Round 13
Participants seen for the first time:
761
Participants with HIV at earlier visit:
248
Individuals in
incidence cohort:
151
Individuals Individuals Participants: Participants
counted in eligible for with HIV:
census (aged survey:
15-49,
household still
registered):
13,571 13,433 8,718 1,160
Individuals in
transmission cohort:
— 1 - Also in incidence
Individuals who Individuals Participants refusing Participants not seen in cohort:
out-migrated: who did not blood test: R15 or later: 80
participate*: 4 354 L
4,715 Not in incidence
Participants with Participants with viral load cohort:
inconclusive test result: measurement and no viral 289
load 21000cps/mL at any
visit in R15 or later:
Participants testing
negative:
7,538 Participants with no viral
load measured and not
ART naive at any visit in

R15 or later:

Participants with no
sequence meeting
minimum quality criteria:
32

Supplementary Fig. S1: Flowchart of census eligible individuals through to
individuals in the incidence and transmission cohorts. (cont.)



S4

LIST OF TABLES

IKIEX template

Round 14
Participants seen for the first time:
866
Participants with HIV at earlier visit:
304
Individuals in
incidence cohort:
143
Individuals Individuals Participants: Participants
counted in eligible for with HIV:
census (aged survey:
5-49,
household still
registered):
15?036 ) 14,828 9,663 1,313
Individuals in
transmission cohort:
1 602
Also in incidence
Individuals who Individuals Participants refusing Participants not seen in cohort:
out-migrated: who did not blood test: R15 or later: 100
participate*: 2 .
5,165 Not in incidence
Participants with Participants with viral load cohort:
inconclusive test result: measurement and no viral 502
load 21000cps/mL at any
visit in R15 or later:
Participants testing
negative:
8,332 Participants with no viral
load measured and not
ART naive at any visit in
R15 or later:
Participants with no
sequence meeting
minimum quality criteria:
46
Round 15
Participants seen for the first time:
1,442
Participants with HIV at earlier visit:
378
Individuals in
incidence cohort:
124
Individuals Individuals Participants: Pgirticipams
counted in eligible for with HIV:
census (aged survey:
15-49,
household still
registered):
21,068 20,806 13,589 1,944
Individuals in
transmission cohort:
l 1,086
Also in incidence
Individuals who Individuals Participants refusing Participants with viral load cohort:
out-migrated: who did not blood test: measurement and no viral 93
participate*: load 21000cps/mL at any
7,217 visitin R15 or later: Not in incidence
Participants with cohort:
inconclusive test result: 993

Participants testing
negative:
11,622

Supplementary Fig. S1: Flowchart of census eligible individuals through to

Participants with no viral
load measured and not
ART naive at any visit in
R15 or later:

Participants with no

sequence meeting

minimum quality criteria:
0

individuals in the incidence and transmission cohorts. (cont.)
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Round 16
Participants seen for the first time:
1,362
Participants with HIV at earlier visit:
379
Individuals in
incidence cohort:
134
Individuals Individuals Participants: Participants
counted in eligible for with HIV:
census (aged survey:
15-49,
household still
registered):
22,109 21,887 14,072 1,875
Individuals in
transmission cohort:
1 3
Also in incidence
Individuals who Individuals Participants refusing Participants with viral load hort:
out-migrated: who did not blood test: measurement and no viral 7
participate*: 1 load 21000cps/mL at any
815 visit in R15 or later: Not in incidence
Participants with 551 cohort:
inconclusive test result: 816
Participants with no viral
load measured and not
Participants testing ART naive at any visit in
negative: R15 or later:
12,176
Participants with no
sequence meeting
minimum quality criteria:
53
Round 17
Participants seen for the first time:
Participants with HIV at earlier visit:
418
Individuals in
incidence cohort:
134
Individuals Individuals Participants: Participants
counted in eligible for with HIV:
census (aged survey:
15-49,
household still
registered):
23,179 22,929 15,093 2,015
Individuals in
transmission cohort:
— 1 —— Also in incidence
Individuals who Individuals Participants refusing Participants with viral load cohort:
out-migrated: who did not blood test: measurement and no viral 64
participate*: 10 load 21000cps/mL at any
visit in R15 or later: Not in incidence
Participants with 758 cohort:
inconclusive test result: 870
Participants with no viral
load measured and not
Participants testing ART naive at any visit in
negative: R15 or later:
13,058
Participants with no
sequence meeting
minimum quality criteria:
7

Supplementary Fig. S1: Flowchart of census eligible individuals through to
individuals in the incidence and transmission cohorts. (cont.)
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Round 18
Participants seen for the first time:
1,333
Participants with HIV at earlier visit:
418
Individuals in
incidence cohort:
109
Individuals Individuals Participants: P_articipants
counted in eligible for with HIV:
census (aged survey:
15-49,
household still
registered):
23,617 23,269 15,053 1,860
Individuals in
transmission cohort:
9
l Also in incidence
Individuals who Individuals Participants refusing Participants with viral load ggmf‘»
out-migrated: who did not blood test: measurement 7nd no viral
articipate*: 4 load 21000cps/mL at any .
i visitin R15 or later: lgl;)r:é?t!ncwdence
Participants with 747 784
inconclusive test result:
Participants with no viral
load measured and not
Participants testing ART naive at any visit in
negative: R15 or later:
13,169

Participants with no
sequence meeting
minimum quality criteria:
57

Supplementary Fig. S1: Flowchart of census eligible individuals through to
individuals in the incidence and transmission cohorts. (cont.)

2010

Source date of infection

2005

2000 2005 2010
Recipient date of infection

Supplementary Fig. S2: Schema illustrating the refinement of phylogenetic time
since infection estimates.
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Supplementary Fig. S3: Comparison of incidence rate estimates under an
individual-level additive effects Poisson regression model and a population-level
LOESS model with independent age effects in each survey round. (a) Mean and
95% uncertainty ranges of longitudinal age-specific incidence rates obtained with the
individual-level additive effects Poisson regression model used in the central analy-
sis (b) Same using a population-level LOESS model with independent age effects in
each survey round.
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Round 10 Round 12 Round 14 Round 16 Round 18
Sep 2003-Oct 2004 Aug 2006-May 2008 Jan 2010-May 2011 Jul 2013-Dec 2014 Oct 2016-Apr 2018
2.04
&2
]
‘:>’\ 151
c
o
[
2
2 104
o
o
—
@ 054
Los
0.0 UL UL UL U UL S U UL S
15 20 25 30 35 40 45 15 20 25 30 35 40 45 15 20 25 30 35 40 45 15 20 25 30 35 40 45 15 20 25 30 35 40 45
Age
b Round 10 Round 12 Round 14 Round 16 Round 18
Sep 2003-Oct 2004 Aug 2006-May 2008 Jan 2010-May 2011 Jul 2013-Dec 2014 Oct 2016-Apr 2018
2.0+
n
2
8
I>\ 1.5+
c
o
2
L 10-
o
o
—
@
Qos

0.0+ e
15 20 25 30 35 40 45 15 20 25 30 35 40 45 15 20 25 30 35 40 45 15 20 25 30 35 40 45 15 20 25 30 35 40 45
Age

Supplementary Fig. S4: Comparison of incidence rate estimated on data con-
taining all communities and data subset to 28 continuously surveyed commu-
nities (a) Mean and 95% uncertainty ranges of longitudinal age-specific incidence
rates estimated on data from all communities surveyed (b) Same using data subset to
28 continuously surveyed communities.
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== Central model
=y Alternative model: without source-recipients pairs for which the source or recipient was sequenced after round 17
Alternative model: without source-recipients pairs for which the source or recipient was sequenced after round 16

=p= Alternative model: without source-recipients pairs for which the source or recipient was sequenced after round 15

Supplementary Fig. S5: Sensitivity in estimating the age of transmitting part-
ners to right censoring of likely transmission pairs. Posterior median (line) and
95% credible interval (ribbon) of the age of male transmitting partners by the age
of the infected female (x-axis) by survey round (row facet) for the central and sensi-
tivity analyses (column facet). Median and 95% credible interval of the age of male
transmitting partners across the age of the infected female is indicated with a triangle
and an error bar.
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Census- Participants  Participants Participants Participants Participants Participants
eligible with HIV  with HIV and with HIV with HIV and with HIV and
individuals with measured reporting to be  with unsuppressed with virus ever
viral load ART naive' virus' deep-sequenced®
Round 10, September 26, 2003 - November 23, 2004; 28 communities surveyed
Total 11,976 7.407 884 - - - 115
Female 6,299 4,341 575 - - - 60
Age
15-24 3,118 1,768 131 - - - 17
25-34 1,916 1,538 280 - - - 27
35-49 1,265 1,035 164 - - - 16
Male 5,677 3,066 309 - - - 55
Age
15-24 2,672 1,186 38 - - - 9
1,845 1,132 145 - - - 27
35 1,160 748 126 — - - 19
Round 11, February 15, 2005 - June 30, 2006; 28 communities surveyed
Total 12,528 8,273 1,002 884 - - 176
Female 6,644 4,786 658 568 - - 97
Age
15-24 3,146 1.818 141 138 - - 26
25-34 2,175 1,842 323 286 - - 50
35-49 1,323 1,126 194 144 - - 21
Male 5,884 3487 344 316 - - 79
Age
15-24 2,670 1,293 30 30 - - 6
25-34 1,956 1,290 160 153 - - 40
35-49 1,258 904 154 133 - - 33
Round 12, August 30, 2006 - June 06, 2008; 28 communities surveyed
Total 13,718 8,752 1,105 912 - - 234
Female 7,185 5,047 746 610 - - 140
Age
15-24 3,331 1,903 151 149 - - 37
25-34 2,416 1,958 354 297 - - 67
35-49 1,438 1,186 241 164 - - 36
Male 6,533 3,705 359 302 - - 94
Age
15-24 2,866 1,426 26 25 - - 8
25-34 2,200 1,305 168 156 - - 50
35-49 1,467 974 165 121 - - 36
Round 13, June 17, 2008 - July 12, 2009; 28 communities surveyed
Total 13,433 8,718 1,160 900 - - 369
Female 7,086 4,975 760 580 - - 204
Age
15-24 3,160 1,736 128 124 - - 45
25-34 2,379 1,946 347 278 - - 99
35-49 1,547 1,293 285 178 - - 60
Male 6,347 3,743 400 320 - - 165
Age
15-24 2,749 1,397 32 31 - - 19
25-34 2,042 1,275 177 160 - - 82
35-49 1,556 1,071 191 129 - - 64
Round 14, January 18, 2010 - June 21, 2011; 28 communities surveyed
Total 14,828 9,663 964 - - 602
Female 7,766 5,430 869 615 - - 341
Age
15-24 3,376 1,877 134 125 - - 71
25-34 2,633 2,084 379 290 - - 167
35-49 1,757 1,469 356 200 - - 103
Male 7,062 4,233 444 349 - - 261
Age
15-24 2,963 1,617 40 38 - - 31
25-34 2.276 1,398 185 163 - - 120
35-49 1,823 1,218 219 148 - - 110

T Unsuppressed virus was defined as a plasma viral load measurement above 1000 copies/mL plasma blood. In R10, participants were not asked about ART status and
viral loads were not measured. In R11-R14, participants reported their ART status and viral loads were not measured. In R15, participants reported both their ART
status and a subset of viral loads were measured. In R16-R18, participants reported both their ART status and viral loads were measured comprehensively in
participants with HIV.  Samples were selected for deep-sequencing from participants who had no viral load measured and reported being ART-naive or participants
with viral load above 1,000 copies/mL plasma. Individuals participated across rounds, so for individuals participating in a given round, samples for sequencing

could also be obtained in other rounds and we tabulate the proportion of participants ever deep-sequenced. Individuals with virus ever deep-sequenced were defined
as HIV-positive individuals with deep-sequence output meeting minimum quality criteria, see Methods.

Supplementary Table S1: Characteristics of the RCCS study population.
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Census-  Particij Partici Partici Partici Partici Participants
eligible with HIV  with HIV and with HIV with HIV and with HIV and
individuals with measured reporting to be  with unsuppressed with virus ever
viral load ART naive' virus' deep-sequenced®
Round 15, August 10, 2011 - July 05, 2013; 33 communities surveyed
Total 20,806 13,589 1, 1,331 207 367 1,086
Female 10,782 7,538 1,287 844 122 232 637
Age
15-24 4,751 2,742 217 186 23 31 157
25-34 3,631 2,825 568 405 64 101 307
35-49 2,400 1,971 502 253 35 100 173
Male 10,024 6,051 657 487 85 135 449
Age
15-24 4,150 2,368 68 58 10 11 54
25-34 3,243 1,955 260 218 41 57 208
35-49 2,631 1,728 329 211 34 67 187
Round 16, July 08, 2013 - January 30, 2015; 35 communities surveyed
Total 21,887 14,072 1.875 868 671 1.829 893
Female 11,346 7.816 1,255 537 390 1,224 521
Age
15-24 5,089 2,891 194 129 97 189 83
25-34 3,547 2,669 502 238 175 486 249
35-49 2,710 2,256 559 170 118 549 189
Male 10,541 6,256 620 331 281 605 372
Age
15-24 4,436 2,462 50 40 34 47 35
25-34 3,241 1,883 219 141 123 212 155
35-49 2,864 1911 351 150 124 346 182
Round 17, February 23, 2015 - September 02, 2016; 35 communities surveyed
Total 22,929 15,093 2,015 646 514 2,004 934
Female 11,990 8,377 1,390 408 304 1,384 554
Age
15-24 5.393 3,035 205 94 84 204 97
25-34 3,544 2,723 529 194 147 525 250
35-49 3,053 2,619 656 120 73 655 207
Male 10,939 6,716 625 238 210 620 380
Age
15-24 4,677 2,662 41 28 26 40 31
25-34 3,121 1,912 208 102 91 206 139
35-49 3,141 2,142 376 108 93 374 210
Round 18, October 03, 2016 - May 22, 2018; 35 communities surveyed
Total 23,269 15,053 1,860 432 375 1.850 849
Female 12,193 8,331 1,275 263 206 1,271 492
Age
15-24 5484 3,049 158 72 63 158 80
25-34 3,472 2,592 461 117 95 457 208
35-49 3,237 2,690 656 74 48 656 204
Male 11,076 6,722 585 169 169 579 357
Age
15-24 4,739 2,671 38 22 24 36 27
25-34 3,077 1,850 183 79 78 183 128
35-49 ,260 2,201 364 68 67 360 202

T Unsuppressed virus was defined as a plasma viral load measurement above 1000 copies/mL plasma blood. In R10, participants were not asked about ART status and
viral loads were not measured. In R11-R14, participants reported their ART status and viral loads were not measured. In R15, participants reported both their ART
status and a subset of viral loads were measured. In R16-R18, participants reported both their ART status and viral loads were measured comprehensively in
participants with HIV. { Samples were selected for decj

quencing from participants who had no viral load measured and reported being ART-naive or participants
with viral load above 1,000 copies/mL plasma. Individuals participated across rounds, so for individuals participating in a given round, samples for sequencing
could also be obtained in other rounds and we tabulate the proportion of participants ever deep-sequenced. Individuals with virus ever deep-sequenced were defined
as HIV-positive individuals with deep-sequence output meeting minimum quality criteria, see Methods.

Supplementary Table S1: Characteristics of the RCCS study population (con-
tinued).
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Community Part of RCCS
Identifier’ | Round 10 Round 11 Round 12 Round 13 Round 14 Round I5 Round 16 Round 17 Round 18
i-01 Yes Yes Yes Yes Yes Yes Yes Yes Yes
i-02 Yes Yes Yes Yes Yes Yes Yes Yes Yes
i-03 Yes Yes Yes Yes Yes Yes Yes Yes Yes
i-04 Yes Yes Yes Yes Yes Yes Yes Yes Yes
i-05 Yes Yes Yes Yes Yes Yes Yes Yes Yes
i-06 Yes Yes Yes Yes Yes Yes Yes Yes Yes
i-07 Yes Yes Yes Yes Yes Yes Yes Yes Yes
i-08 Yes Yes Yes Yes Yes Yes Yes Yes Yes
i-09 No No No No No Yes Yes Yes Yes
i-10 Yes Yes Yes Yes Yes Yes Yes Yes Yes
i-11 Yes Yes Yes Yes Yes Yes Yes Yes Yes
i-12 Yes Yes Yes Yes Yes Yes Yes Yes Yes
i-13 No No No No No No Yes Yes Yes
i-14 No No No No No Yes Yes Yes Yes
i-15 Yes Yes Yes Yes Yes Yes Yes Yes Yes
i-16 Yes Yes Yes Yes Yes Yes Yes Yes Yes
i-17 Yes Yes Yes Yes Yes Yes Yes Yes Yes
i-18 No No No No No No Yes Yes Yes
i-19 Yes Yes Yes Yes Yes Yes Yes Yes Yes
i-20 No No No No No Yes No No No
i-21 No No No No No No Yes Yes Yes
i-22 Yes Yes Yes Yes Yes Yes Yes Yes Yes
i-23 Yes Yes Yes Yes Yes Yes Yes Yes Yes
i-24 Yes Yes Yes Yes Yes Yes Yes Yes Yes
i-25 Yes Yes Yes Yes Yes Yes Yes Yes Yes
i-26 Yes Yes Yes Yes Yes Yes Yes Yes Yes
i-27 Yes Yes Yes Yes Yes Yes Yes Yes Yes
i-28 Yes Yes Yes Yes Yes Yes Yes Yes Yes
i-29 Yes Yes Yes Yes Yes Yes Yes Yes Yes
i-30 Yes Yes Yes Yes Yes Yes Yes Yes Yes
i-31 Yes Yes Yes Yes Yes Yes Yes Yes Yes
i-32 No No No No No Yes Yes Yes Yes
i-33 No No No No No Yes Yes Yes Yes
i-34 Yes Yes Yes Yes Yes Yes Yes Yes Yes
i-35 Yes Yes Yes Yes Yes Yes Yes Yes Yes
i-36 Yes Yes Yes Yes Yes Yes Yes Yes Yes

T Three pairs of geographically close areas in peri-urban settings were merged into three communities.

S13

Supplementary Table S2: Communities surveyed by RCCS in rounds 10-18.
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Incidence cohort! Person-years' Incidence events® Incidence rate estimate
per 100 PYY
Round 10, September 26, 2003 - N ber 23, 2004; 28 communities surveyed
Total 7,372 9,464.33 [9,448.40-9,481.02]  122.0 [112.22-130.77] 1.32[1.27-1.37]
Female 4,055 5,213.53 [5,201.59-5,224.77] 71.0 [61.22-77.00] 1.37 [1.30-1.45]
Age
15-24 1,706 1,938.12 [1,928.82-1,944.71] 32.0 [28.22-37.77] 1.53 [1.40-1.68]
25-34 1,440 2,025.25 [2,015.02-2,032.45] 26.0 [21.00-34.77] 1.50 [1.38-1.63]
35-49 909 1,251.31 [1,247.69-1,255.27] 11.0 [8.00-13.77] 0.90 [0.81-1.01]
Male 3,317 4,252.08 [4,237.69-4,264.78] 51.0 [45.22-57.32] 1.26 [1.19-1.33]
Age
15-24 1,328 1,522.78 [1,514.43-1,527.77] 12.0 [7.22-14.77] 1.04 [0.94-1.15]
25-34 1,254 1,718.06 [1,708.34-1,725.71] 29.0 [24.23-34.77] 1.61 [1.48-1.75]
35-49 735 1,011.40 [1,006.45-1,015.40] 10.0 [8.00-13.00] 1.00 [0.89-1.11]
Round 11, February 15, 2005 - June 30, 2006; 28 communities surveyed
Total 7,787  11,484.46 [11,465.55-11,505.89]  144.0 [131.45-154.77] 1.29[1.23-1.34]
Female 4,291 6,261.90 [6,247.27-6,278.78] 84.0 [76.22-91.00] 1.36 [1.27-1.44]
Age
15-24 1,646 2,088.35 [2,078.11-2,095.10] 31.0 [25.45-37.00] 1.48 [1.34-1.64]
25-34 1,667 2,654.38 [2,644.12-2,664.53] 39.0 [34.00-43.77] 1.46 [1.34-1.59]
35-49 978 1,519.83 [1,515.14-1,526.38] 13.0 [11.00-17.00] 1.00 [0.90-1.11]
Male 3,496 5,222.93 [5,209.14-5,243.01] 60.0 [51.45-65.00] 1.20 [1.14-1.27]
Age
15-24 1,323 1,781.07 [1,774.24-1,787.04] 17.0 [12.00-20.00] 0.97 [0.88-1.06]
25-34 1,356 2,145.73 [2,135.78-2,156.34] 31.0 [26.23-36.77] 1.55[1.43-1.69]
35-49 817 1,296.59 [1,291.00-1,302.85] 11.0 [8.00-14.77] 0.95 [0.86-1.06]
Round 12, August 30, 2006 - June 06, 2008; 28 communities surveyed
Total 8,480 12,396.23 [12,369.28-12,422.54]  168.0 [151.12-177.33] 1.21[1.16-1.28]
Female 4,598 6,648.49 [6,632.13-6,668.15] 95.0 [84.67-101.00] 1.31[1.24-1.43]
Age
15-24 1,669 2,100.25 [2,091.86-2,108.29] 31.0 [25.00-36.77] 1.44[1.29-1.62]
25-34 1,869 2,883.98 [2,869.79-2,897.39] 45.0 [39.23-52.77] 1.39 [1.27-1.54]
35-49 1,060 1,666.57 [1,659.44-1,673.22] 19.0 [16.00-22.00] 1.02 [0.90-1.18]
Male 3,882 5,746.59 [5,732.78-5,759.56] 72.0 [65.22-79.00] 1.09 [1.02-1.17]
Age
15-24 1,460 1,990.10 [1,984.61-1,996.47] 15.0 [10.22-17.00] 0.83 [0.75-0.92]
25-34 1,474 2,246.22 [2,235.56-2,252.48] 38.0 [32.00-44.00] 1.46 [1.34-1.59]
35-49 948 1,511.44 [1,503.26-1,516.12] 19.0 [16.23-23.77] 0.88 [0.80-1.00]
Round 13, June 17, 2008 - July 12, 2009; 28 communities surveyed
Total 8,770  11,823.39 [11,802.83-11,845.07]  136.0 [125.00-145.55] 1.08 [1.04-1.15]
Female 4,728 6,331.90 [6,313.25-6,348.15] 83.0 [73.45-89.00] 1.21 [1.15-1.33]
Age
15-24 1,624 1,942.24 [1,932.52-1,949.30] 29.0 [25.00-35.77] 1.38 [1.26-1.54]
25-34 1,948 2,723.50 [2,708.26-2,732.27] 37.0 [32.00-43.55] 1.27 [1.17-1.41]
35-49 1,156 1,667.46 [1,661.12-1,673.50] 16.0 [12.00-21.77] 0.90 [0.81-1.06]
Male 4,042 5,490.33 [5,477.08-5,500.21] 52.0 [47.23-59.55] 0.94 [0.89-1.02]
Age
15-24 1,491 1,900.09 [1,893.07-1,905.26] 17.0 [13.23-21.55] 0.69 [0.63-0.77]
25-34 1,475 2,004.64 [1,996.54-2,012.04] 23.0 [18.00-27.77] 1.30 [1.20-1.43]
35-49 1,076 1,586.25 [1,578.36-1,593.72] 13.0 [10.00-16.77] 0.78 [0.70-0.89]
Round 14, January 18, 2010 - June 21, 2011; 28 communities surveyed
Total 9,290 12,359.17 [12,344.41-12,374.39]  107.5 [97.45-118.00] 0.93 [0.89-0.97]
Female 4,963 6,624.63 [6,608.63-6,638.01] 63.0 [55.00-71.78] 1.07 [1.00-1.13]
Age
15-24 1,706 1,998.64 [1,991.11-2,007.00] 23.0 [19.00-30.00] 1.30 [1.17-1.43]
25-34 1,999 2,766.97 [2,761.12-2,775.18] 24.0 [15.68-30.55] 1.13[1.03-1.22]
35-49 1,258 1,857.69 [1,850.32-1,863.26] 15.0 [11.00-19.00] 0.74 [0.66-0.82]
Male 4,327 5,734.81 [5,725.76-5,744.10] 46.0 [39.23-50.00] 0.77 [0.73-0.82]
Age
15-24 1,642 1,988.89 [1,983.58-1,992.83] 14.0 [10.00-16.77] 0.55 [0.50-0.61]
25-34 1,487 1,999.30 [1,992.87-2,005.68] 22.0[19.00-26.77] 1.11 [1.02-1.21]
35-49 1,198 1,747.16 [1,742.21-1,752.55] 9.0 [6.22-12.77] 0.65 [0.58-0.73]

+ Number of RCCS study participants who were HIV-negative at their first visit and had at least one subsequent follow-up visit.

1 Number of person-years of HIV acquisition risk. § Number of incidence events. The infection date was imputed at random to
have occurred between the last negative and first positive survey visit dates, and the incidence event was attributed to the
corresponding survey round 50 times. The range of the person-years and incidence events across the 50 data sets with imputed
exposure times are presented. § Estimated incidence rate per 100 person-years. The confidence interval of the estimated incidence
rate incorporates both the variability of the estimation procedure and the data imputation procedure.

Supplementary Table S3: Characteristics of the longitudinal HIV incidence
cohort.
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Incidence cohort!

Person-years®

Incidence events’

Incidence rate estimate
per 100 PY"

Round 15, August 10, 2011 - July 05, 2013; 33 communities surveyed
Total 10,441  17,621.81 [17,596.06-17,643.04]  140.0 [129.45-148.78] 0.79 [0.76-0.83]
Female 5,520 9,227.87 [9,204.36-9,242.47) 87.0 [79.22-94.77) 0.94 [0.88-0.99]
Age
15-24 1,892 2,742.21 [2,728.96-2,752.62] 37.0 [31.23-43.77] 1.17 [1.05-1.30]
25-34 2,184 3,728.50 3,713.89-3,735.50] 38.0 [34.00-42.77] 1.02 [0.92-1.10]
35-49 1,444 2,757.15 [2,750.51-2,765.25) 12.0[9.23-15.77] 0.61 [0.54-0.68]
Male 4,921 8,395.89 [8,383.12-8,406.96] 52.0 [47.23-60.00] 0.64 [0.60-0.67]
Age
15-24 1,848 2,842.07 [2,836.70-2,847.92) 11.0 [8.00-14.00] 0.45 [0.41-0.50]
25-34 1,657 2,865.12 [2,856.30-2,874.43] 31.0 [26.23-35.00] 0.92[0.84-1.01]
35-49 1,416 2,687.98 [2,679.81-2,695.84] 11.0 [6.22-14.00] 0.52 [0.46-0.59]
Round 16, July 08, 2013 - January 30, 2015; 35 communities surveyed
Total 12,142 16,633.57 [16,621.16-16,648.28]  108.5 [98.45-116.78] 0.66 [0.63-0.70]
Female 6,380 8,745.06 [8,737.02-8,758.26] 72.5 [64.22-80.78] 0.80 [0.75-0.86]
Age
15-24 2,236 2,699.66 [2,693.50-2,703.90] 24.5[21.23-31.55] 0.89 [0.80-0.99]
25-34 2,328 3,202.15 [3,195.15-3,209.33] 33.0 [27.00-38.77] 0.94 [0.85-1.04]
35-49 1,816 2,843.90 [2,839.95-2,847.65] 15.0 [11.22-18.00] 0.55 [0.49-0.62]
Male 5,762 7,888.21 [7,881.14-7,895.54] 35.0 [31.00-39.00] 0.51 [0.48-0.55)
Age
15-24 2,206 2,803.63 [2,801.36-2,806.94] 8.0 [7.00-10.00] 0.37 [0.32-0.41]
25-34 1,813 2,501.71 [2,496.99-2,507.33] 17.0 [13.00-20.00] 0.77 [0.68-0.84]
35-49 1,743 2,582.08 [2,578.79-2,588.18] 9.0 [6.22-14.00] 0.43 [0.37-0.49]
Round 17, February 23, 2015 - September 02, 2016; 35 communities surveyed
Total 12,738 17,437.70 [17,422.40-17,448.35] 89.5 [80.22-95.78] 0.56 [0.53-0.59]
Female 6,680 9,116.75 [9,106.85-9,127.51] 57.0 [48.45-61.77) 0.68 [0.64-0.72)
Age
15-24 2,327 2,796.00 [2,790.86-2,799.37] 11.0 [8.00-13.77] 0.62 [0.56-0.70]
25-34 2,286 3,187.45 [3,182.16-3,194.41] 28.0 [23.23-32.00] 0.87 [0.80-0.95]
35-49 2,067 3,133.05 [3,127.18-3,138.08] 17.0 [15.00-21.77] 0.53 [0.48-0.59]
Male 6,058 8,321.01 [8,312.47-8,328.62] 32.0 [27.45-36.00] 0.43 [0.40-0.46]
Age
15-24 2,353 3,012.95 [3,009.30-3,015.97] 9.0 [8.00-11.00] 0.30 [0.27-0.35]
25-34 1,796 2,485.06 [2,479.65-2,490.25] 14.0 [10.22-18.00] 0.65 [0.58-0.73]
35-49 1,909 2,823.11 [2,818.49-2,830.23] 9.0 [5.22-12.00] 0.36 [0.30-0.42]
Round 18, October 03, 2016 - May 22, 2018; 35 communities surveyed
Total 12,217 17,992.52 [17,982.46-18,005.50] 89.0 [83.00-97.78] 0.50 [0.47-0.54]
Female 6,425 9,624.65 [9,617.33-9,633.49] 57.0 [53.00-65.00] 0.62 [0.56-0.68]
Age
15-24 2,174 2,703.74 [2,699.61-2,706.79] 12.0 [10.00-13.77] 0.42[0.35-0.51]
25-34 2,125 3,249.56 [3,241.74-3,255.03] 26.0 [24.00-30.77] 0.85 [0.75-0.96]
35-49 2,126 3,671.67 [3,665.44-3,676.22] 19.0 [16.23-23.00] 0.56 [0.47-0.65]
Male 5,792 8,368.03 [8,361.41-8,377.69] 32.0 [30.00-35.00] 0.37 [0.34-0.40)
Age
15-24 2,229 2,895.16 [2,891.38-2,899.31] 10.0 [8.00-12.00] 0.26 [0.22-0.31]
25-34 1,664 2,496.56 [2,493.55-2,501.84] 14.0 [12.00-17.00] 0.56 [0.49-0.64]
35-49 1,899 2,976.37 [2,972.27-2,980.31] 8.0 [6.00-11.00] 0.31[0.25-0.37]

1 Number of RCCS study participants who were HIV-negative at their first visit and had at least one subsequent follow-up visit.

1 Number of person-years of HIV acquisition risk. § Number of incidence events. The infection date was imputed at random to
have occurred between the last negative and first positive survey visit dates, and the incidence event was attributed to the
corresponding survey round 50 times. The range of the person-years and incidence events across the 50 data sets with imputed
exposure times are presented. § Estimated incidence rate per 100 person-years. The confidence interval of the estimated incidence
rate incorporates both the variability of the estimation procedure and the data imputation procedure.

Supplementary Table S3: Characteristics of the longitudinal HIV incidence
cohort (continued).
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Akaike information % observations within
criterion (AIC) 95% prediction intervals
Men ‘Women Men ‘Women All
Central model
8,032 11,579 98.77% 98.82% 98.80%

[7,937-8,140]  [11,508-11,688] | [97.78-99.68] [97.78-99.68] [98.10-99.49]
Alternative models

with 2D GP over age 8,033 11,580 98.84% 93.32% 96.08%
and survey round [7,938-8,141] [11,511-11,690] | [98.10-99.68] [91.18-95.10] [94.96-96.95]
without interaction term between 8,033 11,592 98.79% 93.83% 96.31%
age and survey round [7,938-8,142] [11,521-11,706] | [97.78-99.68] [92.06-95.24] [95.27-97.23]
with 2D GP over age

and survey round and 8,035 11,590 98.82% 93.45% 96.13%

without interaction term between | [7,939-8,143] [11,517-11,701] | [97.78-99.68] [90.94-95.24] [94.99-97.23]
age and survey round

Supplementary Table S4: Model comparison for estimating longitudinal, age-
specific incidence rates.
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Participants Participants Participants Partici Partici| Partici Seq
with HIV with HIV  with HIV and with  with HIV and with with HIV and with with HIV and with sampling
>1,000 cps/mL or virus ever deep- virus ever deep- virus ever deep- virus ever deep-  coverage of
or reporting no ART use d with d with d with sequenced participants
if viral load was  Illumina MiSeq in  Illumina HiSeq in Illumina NovaSeq in with HIV
not measured PANGEA-HIV 17 PANGEA-HIV1!  PANGEA-HIV 2!
(n) (n) () (n) (n) (n) (%)
Round 10, 23,2004; 28 surveyed
Total 884 884 54 3 58 115 13.01
Female 575 575 25 2 33 60 10.43
Age
15-24 131 131 8 1 8 17 12.98
25-34 280 280 9 0 18 27 9.64
35-49 164 164 8 1 7 16 9.76
Male 309 309 29 1 25 55 17.8
Age
15-24 38 38 6 0 3 9 23.68
25-34 145 145 12 1 14 27 18.62
35-49 126 126 11 0 8 19 15.08
Round 11, February 15, 2005 - June 30, 2006; 28 communities surveyed
Total 884 80 3 93 176 17.56
Female 658 568 41 2 54 97 14.74
Age
15-24 141 138 8 1 17 26 18.44
25-34 323 286 22 0 28 50 15.48
35-49 194 144 11 1 9 21 10.82
Male 344 316 39 1 39 79 22.97
Age
15-24 30 30 4 0 2 6 20
25-34 160 153 20 1 19 40 25
35-49 154 133 15 0 18 33 21.43
Round 12, August 30, 2006 - June 06, 2008; 28 communities surveyed
Total 1105 912 117 3 114 234 21.18
Female 746 610 63 2 75 140 18.77
Age
15-24 151 149 16 1 20 37 24.5
25-34 354 297 31 0 36 67 18.93
35-49 241 164 16 1 19 36 14.94
Male 359 302 54 1 39 94 26.18
Age
15-24 26 25 6 0 2 8 30.77
25-34 168 156 28 1 21 50 29.76
35-49 165 121 20 0 16 36 21.82
Round 13, June 17, 2008 - July 12, 2009; 28 communities surveyed
Total 1160 900 179 3 187 369 31.81
Female 760 580 93 2 109 204 26.84
Age
15-24 128 124 22 1 22 45 35.16
25-34 347 278 44 0 55 99 28.53
35-49 285 178 27 1 32 60 21.05
Male 400 320 86 1 78 165 41.25
Age
15-24 32 31 14 0 5 19 59.38
25-34 177 160 41 1 40 82 46.33
35-49 191 129 31 0 33 64 33.51
Round 14, January 18, 2010 - June 21, 2011; 28 communities surveyed
Total 1313 964 305 3 294 602 45.85
Female 869 615 166 2 173 341 39.24
Age
15-24 134 125 40 0 31 71 52.99
25-34 379 290 81 1 85 167 44.06
35-49 356 200 45 1 57 103 28.93
Male 444 349 139 1 121 261 58.78
Age
15-24 40 38 20 0 11 31 71.5
25-34 185 163 58 1 61 120 64.86
35-49 219 148 61 0 49 110 50.23

+ RNA samples were sequenced using the protocol of | at the Wellcome Trust Sanger Institute, Hinxton, UK on Illumina MiSeq

platforms. Deep-sequences reported satisfied minimum quality criteria for deep-sequence phylogenetic analysis, see Methods. | As for
previous column, on Illumina HiSeq platforms. § RNA samples were sequenced using the protocol of* at the Oxford
Genomics Centre, Oxford, UK on Illumina NovaSeq 6000 platforms. Deep-sequences reported satisfied minimum quality criteria for deep-sequence

phylogenetic analysis, see Methods.

Supplementary Table S5: Longitudinal HIV deep-sequencing.



IKIEX template

S18 LIST OF TABLES
Participants Partici Partici Partici Participants Participants Sequence
with HIV with HIV  with HIV and with  with HIV and with with HIV and with with HIV and with sampling
>1,000 cps/mL or virus ever deep- virus ever deep- virus ever deep- virus ever deep-  coverage of
reporting no ART use q d with q d with q d with sequenced participants
if viral load was  Illumina MiSeq in  Illumina HiSeq in Illumina NovaSeq in with HIV
not measured PANGEA-HIV 1! PANGEA-HIV 1} PANGEA-HIV 2§
(n) (n) (n) (n) (n) (n) (%)
Round 15, August 10, 2012 - July 05, 2013; 33 communities surveyed
Total 1901 1298 282 2 802 1086 57.13
Female 1264 827 152 1 484 637 50.4
Age
15-24 209 178 23 0 134 157 75.12
25-34 557 398 85 1 221 307 55.12
35-49 498 251 44 0 129 173 34.74
Male 637 471 130 1 318 449 70.49
Age
15-24 67 57 17 0 37 54 80.6
25-34 249 208 55 0 153 208 83.53
35-49 321 206 58 1 128 187 58.26
Round 16, July 08, 2013 - January 30, 2015; 35 communities surveyed
Total 1874 869 383 3 506 892 47.6
Female 1254 536 212 1 307 520 41.47
Age
15-24 194 129 36 0 47 83 42.78
25-34 502 238 108 1 140 249 49.6
35-49 558 169 68 0 120 188 33.69
Male 620 333 171 2 199 372 60
Age
15-24 50 40 21 0 14 35 70
25-34 219 141 75 0 80 155 70.78
35-49 351 152 75 2 105 182 51.85
Round 17, February 23, 2015 - 02, 2016; 35 surveyed
Total 2015 639 604 4 326 934 46.35
Female 1390 402 348 2 204 554 39.86
Age
15-24 205 91 82 0 15 97 47.32
25-34 529 190 163 2 85 250 47.26
35-49 656 121 103 0 104 207 31.55
Male 625 237 256 2 122 380 60.8
Age
15-24 41 28 28 0 3 31 75.61
25-34 208 102 101 0 38 139 66.83
35-49 376 107 127 2 81 210 55.85
Round 18, October 03, 2016 - May 22, 2018; 35 communities surveyed
Total 1860 416 565 2 282 849 45.65
Female 1275 255 315 1 176 492 38.59
Age
15-24 158 71 72 0 8 80 50.63
25-34 461 111 135 1 72 208 45.12
35-49 656 73 108 0 96 204 31.1
Male 585 161 250 1 106 357 61.03
Age
15-24 38 22 26 0 1 27 71.05
25-34 183 76 101 0 27 128 69.95
35-49 364 63 123 1 78 202 55.49

T RNA samples were sequenced using the protocol of T at the Wellcome Trust Sanger Institute, Hinxton, UK on Illumina
MiSeq platforms. Deep-sequences reported satisfied minimum quality criteria for deep-sequence phylogenetic analysis, see Methods. § As for
previous column, on Illumina HiSeq platforms. § RNA samples were sequenced using the protocol of at the Oxford
Genomics Centre, Oxford, UK on Illumina NovaSeq 6000 platforms. Deep-sequences reported satisfied minimum quality criteria for deep-sequence
phylogenetic analysis, see Methods.

Supplementary Table S5: Longitudinal HIV deep-sequencing (continued).
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Observed Observed Incidence rate Incidence rate

transmission events transmission events prior mean prior mean
within vs. predicted within  vs. incidence rate

95% prediction interval transmission events | 95% posterior range  posterior median
(%) (MAE) (%) (MAE)f

Central model
log B9,7)" = &7, §) + 70 + 79 + % + Yoy + F@0) + FEG) + Fo0 (D), (o)
99.63 0.0459 97.14 0.00032

Alternative models

log B177) = &1 3) + 70 + g + % + ) + £ T) + FI000). (120)

99.59 0.0473 67.78 0.00057
log B1771 = &7M(i. §) + 70 + g + % + () + £ 0) + £ () (12b)

99.61 0.0467 67.62 0.00058
log BY71 = &6, ) + 70 + % + e + Yy + 7" (03) + £ (03), (120)

99.57 0.0471 68.89 0.00056
log 8971 = &M (i, 4) + 790 + 9 + % + ey + FETELG) + £ G), (12d)

99.57 0.0457 96.35 0.00033
log 871" = &1, §) + 70 + 79 + 1 + i + F3 T @5) + FLIG) + £ G, (120)

99.53 0.0459 97.94 0.00031
log B/ = &M §) + 70 + 79 + 1 + o) + FO G 5) + FEMG) + Fo ), (12D

99.61 0.0459 97.14 0.00031

+ MAE: Mean absolute error.
Supplementary Table S6: Model comparison for estimating longitudinal, age-
specific transmission flows.
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Transmission Male-female Infected partner by age at transmission
direction dlfferena? \nage 15-24 years 25-34 years 35-49 years Total
at transmission
(%) (%) (%) (%)

Round 10, September 26, 2003 - November 23, 2004; 28 communities surveyed

Total 31.9% [30.2-33.5]  18.8% [17.9-19.7] 7.3% [6.7-7.9] | 57.9% [56.2-59.6]

Male to female <0 years 0.4% [0.2-0.6] 5.6% [3.9-7.4] 4.0% [2.6-5.5] 10.0% [7.5-12.5]
0-6 years 15.5% [12.3-18.9] 7.7% [6.2-9.3] 3.0% [1.8-4.4] | 26.3% [22.4-30.4]

>6 years 16.0% [12.7-19.2] 5.4% [3.9-7.3] 0.2% [0.0-0.5] | 21.6% [17.6-25.7]

Total 14.8% [13.9-15.8]  20.6% [19.7-21.6] 6.6% [6.2-7.1] | 42.1% [40.4-43.8]

Female to male <0 years 6.6% [4.9-8.3] 4.7% [3.2-6.5] 0.4% [0.2-0.8] 11.7% [8.8-14.9]
0-6 years 8.2% [6.2-10.1] 11.8% [9.9-13.4] 2.6% [1.8-3.4] | 22.5% [19.4-25.6]

>6 years 0.1% [0.0-0.2] 4.1% [2.7-5.9] 3.6% [2.6-4.7] 7.8% [5.7-10.1]

Total

46.7% [45.3-48.1]

39.4% [38.3-40.6]

13.9% [13.2-14.6]

100%

Round 15, August 10, 2011 - July 05, 2013; 33 communities surveyed

Total 32.2% [30.2-34.3]  22.0% [20.7-23.4] 7.7% [1.0-8.5] | 61.9% [60.2-63.7]

Male to female <0 years 0.5% [0.2-0.8] 6.0% [4.1-8.1] 3.8% [2.3-5.4] 10.3% [7.6-13.1]
0-6 years 15.4% [12.2-19.0] 9.0% [7.1-11.0] 3.6% [2.2-5.0] | 28.0% [23.8-32.4]

>6 years 16.2% [12.8-19.7] 7.0% [5.1-9.1] 0.3% [0.1-0.8] | 23.6% [19.2-28.0]

Total 11.5% [10.6-12.4]  18.8% [17.8-19.9] 7.8% [7.2-8.4] | 38.1% [36.3-39.8]

Female to male <0 years 6.2% [4.8-7.7] 4.6% [3.2-6.4] 0.6% [0.2-1.1] 11.4% [8.8-14.3]
0-6 years 5.2% [3.9-6.6] 11.3% [9.6-12.8] 3.2% [2.2-4.3] | 19.7% [16.9-22.4]

>6 years 0.0% [0.0-0.0] 2.9% [1.9-4.1] 3.9% [2.8-5.2] 6.9% [5.1-8.8]

Total

43.6% [41.8-45.5]

40.9% [39.3-42.4]

15.5% [14.5-16.4]

100%

Round 18, Octo

Male to female

ber 03, 2016 - May

Total
<0 years
0-6 years
>6 years

22, 2018; 35 communities surveyed

20.6% [18.1-23.4]
0.3% [0.1-0.6]
8.1% [5.6-11.0]
12.1% [9.3-15.2]

27.3% [25.2-29.5]
6.7% [3.9-10.1]
12.0% [9.1-15.0]
8.5% [5.8-11.9]

14.7% [13.3-16.3]
7.0% [4.5-9.7]
7.1% [4.7-9.7]
0.5% [0.1-1.5]

62.8% [60.2-65.2]

14.0% [9.8-18.8]
27.3% (23.1-31.8]
21.3% [16.8-26.3]

Female to male

Total
<0 years
0-6 years
>6 years

11.2% [9.9-12.6]
5.5% [3.9-7.3]
5.7% [3.9-7.4]
0.0% [0.0-0.1]

17.4% [15.9-19.1]
3.8% [2.5-5.5]
10.6% [8.9-12.3]
2.9% [1.9-4.3]

8.6% [1.6-9.7]
0.5% [0.2-1.1]
3.2% [2.0-4.5]
4.9% [3.5-6.5]

37.2% [34.8-39.8]
9.8% [7.2-13.0]
19.5% [16.6-22.4]
7.9% [5.9-10.1]

Total

31.8% [29.4-34.5]

44.8% [42.5-47.0]

23.4% [21.6-25.2]

100%

1 Posterior median flow estimates and 95% credible intervals in each survey round.

Supplementary Table S7: Longitudinal HIV transmission flows by age and

gender.
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Participants Contacts Reported Estimated Estimated Reported Estimated
with contacts contacts reporting contacts contacts
reported per per bias scaled to scaled to
partner  participant person population population
characteristics

(n) (%) (n) (median, (median, (n) (median,
95% Crl) 95% Ctl) 95% Ctl)
Total 13277 85.1 0.74 0.84 0.1 16,025 18,183
[0.76,0.95]  [0.02,0.21] [16,450, 20,613]
Female 7,375 87.69 0.64 0.81 0.17 7,189 9,092
[0.74,0.91] [0.10, 0.27] [8,284, 10,238]

Age
15-19 1,296 84.20 0.34 0.48 0.14 844 1,187
- [0.44, 0.54] [ 0.09, 0.20] [1,067, 1,321]
20-24 1,378 91.06 0.84 1.17 0.33 1,787 2,487
[1.09, 1.25] [0.25,0.41] [2,324, 2,662]
25.29 1,432 85.99 0.90 1.18 0.27 1,704 2,221
[1.10, 1.26] [ 0.20, 0.36] [2,074, 2,381]
30-34 1,323 87.64 0.84 0.99 0.15 1,334 1,569
[0.92, 1.08] [0.07,0.24] [1,451, 1,705]
35-39 1,007 87.60 0.75 0.83 0.08 849 942
[0.75, 0.95] [ 0.00, 0.20] [847, 1,075]
40-44 562 90.03 0.60 0.65 0.05 436 472
[0.55, 0.81] [-0.05, 0.21] [398, 588]
45-49 377 83.73 0.49 0.34 -0.15 236 164
[0.21, 0.61] [-0.28, 0.12] [102, 293]
0 - - 0.13 - - 43
50-54 0.06, 0.36] - 20, 124]
0 - - 0.01 - - 4
55-59 [0.00, 0.18] - [1,45]
0 - - 0.01 - - 1
60-64 [0.00, 0.14] - [0, 24]
0 - - 0.01 - - 1
65-69 [0.00, 0.17] - [0, 20]
Male 5,902 82.58 0.85 0.88 0.02 8,836 9,091
[0.79, 1.00] [-0.06, 0.15] [8,166, 10,374]

Age
15-19 1,295 66.42 0.20 0.17 -0.04 444 363
[0.14,0.20]  [-0.06,-0.01] [306, 431]
20-24 1,001 75.50 0.84 0.79 -0.04 1,528 1,447
[0.72,0.87] [-0.11, 0.03] [1,321, 1,585]
25.29 1,001 82.29 1.17 1.15 -0.02 1,928 1,902
[1.07, 1.24] [-0.10, 0.07] [1,763, 2,049]
30-34 913 84.05 1.26 1.28 0.02 1,858 1,881
) [1.19, 1.37] [-0.08, 0.11] [1,747,2,022]
35-39 796 83.82 1.36 1.31 -0.05 1,587 1,530
[1.21,1.41] [-0.14, 0.05] [1,418, 1,648]
40-44 554 88.94 1.20 1.22 0.01 990 999
[1.11,1.33] [-0.09, 0.12] [913, 1,089]
4549 342 91.35 0.97 1.12 0.15 502 580
[0.98, 1.27] [0.01, 0.30] [509, 656]
0 - - 0.79 - - 251
30-54 [0.47,1.31] - [151,417]
0 - - 0.48 - - 98
5559 [0.15, 1.43] - 130, 290]
0 - - 0.26 - - 33
60-64 006, 1.14] - 7.142]
0 - - 0.10 - - 7
65-69 002, 0.62] - [1,45]

Supplementary Table S8: Sexual behaviour characteristics in RCCS partici-
pants, round 15, October 08 2011 - July 05 2013.
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Participants Participants Participants Participants Sensitivity Specificity
reporting no ART use reporting no ART use reporting ART use  reporting ART use
and who have and who have and who have and who have
suppressed virus essed virus suppressed virus essed virus
Round 15, August 10, 2011 - July 05, 2013; 33 communities surveyed
Total 65 202 95 5 95.0% [88.5-98.11  75.7% [70.2- 80.4]
Female 44 118 66 4 943%(85.8-98.2] 72.8% [65.5-79.1]
Age
15-24 5 22 3 1 75.0% [28.9-96.6]  81.5% [62.8-92.3]
25-34 19 63 18 1 94.7%[73.5-100.0]  76.8% [66.5- 84.7]
35-49 20 33 45 2 95.7% [85.0-99.6]  62.3% [48.8- 74.1]
Male 21 84 29 1 96.7% [81.9-100.0]  80.0% [71.3- 86.6]
Age
15-24 1 10 0 0 90.9% [60.1-100.0]
25-34 8 41 8 0 100.0% [62.8-100.0]1  83.7% [70.7- 91.8]
35-49 12 33 21 1 95.5%[76.5-100.0]  73.3% [58.8- 84.2]
Round 16, July 08, 2013 - January 30, 2015; 35 communities surveyed
Total 235 596 923 75 92.5% [90.7-94.0]  71.7% [68.6- 74.7]
Female 171 342 663 48 93.2% [91.1-94.9]  66.7% [62.5- 70.6]
Age
15-24 37 87 55 10 84.6% (73.7-91.6]  70.2% [61.6- 77.5]
25-34 72 152 239 23 91.2% [87.1-94.11  67.9% [61.5- 73.6]
35-49 62 103 369 15 96.1% [93.6-97.7]  62.4% [54.8- 69.5]
Male 64 254 260 27 90.6% [86.6-93.5]  79.9% [75.1- 83.9]
Age
15-24 5 32 8 2 80.0% [47.9-95.4]  86.5% [71.5- 94.6]
25-34 19 115 70 8 89.7% [80.8-94.9]1  85.8% [78.8- 90.8]
35-49 40 107 182 17 91.5% [86.7-94.7]  72.8% [65.1- 79.4]
Round 17, February 23, 2015 - 02, 2016; 35 ities surveyed
Total 221 421 1269 93 93.2% [91.7-94.4]  65.6% [61.8- 69.2]
Female 165 241 915 63 93.6% [91.8-94.9]  59.4% [54.5- 64.0]
Age
15-24 28 66 92 18 83.6% [75.5-89.5]  70.2% [60.3- 78.5]
25-34 73 119 305 28 91.6% [88.1-94.2]  62.0% [54.9- 68.6]
35-49 64 56 518 17 96.8% [94.9-98.0]  46.7% [38.0- 55.6]
Male 56 180 354 30 922%[89.0-94.5] 76.3% [70.4- 81.3]
Age
15-24 3 24 11 2 84.6% [56.5-96.9]  88.9% [71.1- 97.0]
25-34 19 82 96 9 91.4% [84.3-95.6]  81.2% [72.4- 87.7]
35-49 34 74 247 19 92.9% [89.1-95.4]  68.5% [59.2- 76.5]
Round 18, October 03, 2016 - May 22, 2018; 35 communities surveyed
Total 141 288 1334 87 93.9% [92.5-95.0]  67.1% [62.6- 71.4]
Female 109 153 956 53 94.7% [93.2-96.0]  58.4% [52.3- 64.2]
Age
15-24 20 52 75 11 87.2% (78.4-92.9]  72.2% [60.9- 81.3]
25-34 48 68 314 27 92.1% [88.7-94.5]  58.6% [49.5- 67.2]
35-49 41 33 567 15 97.4% [95.8-98.5]  44.6% [33.8-55.9]
Male 32 135 378 34 91.7%[88.7-94.11  80.8% [74.2- 86.1]
Age
15-24 1 20 11 4 73.3% [47.6- 89.5]  95.2% [75.6-100.0]
25-34 15 64 90 14 86.5%[78.5-91.9]  81.0% [70.9- 88.3]
35-49 16 51 277 16 94.5% [91.3-96.7]  76.1% [64.6- 84.8]

Supplementary Table S9: Self-reported ART use and viral suppression in RCCS
participants with HIV.



Contribution from male Median age of
sources to incidence male sources

Median age of
female sources

Counterfactual additional number

of men suppressed

Counterfactual reduction in
incidence in female

Closing half Closing the 95-95-95 Closing half Closing the 95-95-95
Round 10 Round 14 Round 18 Round 10 Round 14 Round 18 Round 10 Round 14 Round 18 | the suppression  suppression gap inmen | the suppression suppression gap in men
gap gap
Central analysis
57.9% 61.4% 62.8% 28.5 30.1 335 25.0 26.8 26.0 75.1 150.2 172.6 25.1% 50.6% 58.4%
[56.2-59.6] [59.8-63.1] [60.2-65.2] | [22.8-40.2] [22.6-41.0] [23.6-41.6] | [18.0-36.2] [19.7-37.2] [19.0-36.4] [53.9-96.4] [107.8-192.8] [136.8-210.3] [24.2-26.2] [48.6-52.8] [54.9-61.7]
Sensitivity analyses
Using incidence rates estimated with LOESS regression
61.5% 57.5% 62.1% 27.7 31.8 34.0 24.0 25.0 26.0 75.1 150.2 172.6 25.3% 50.9% 58.1%
[59.5-63.5] [55.5-59.5] [60.4-63.9] | [22.3-38.8] [23.1-42.8] [23.8-41.6] | [18.0-34.8] [18.9-36.0] [18.3-35.9] [53.9-96.4] [107.8-192.8] [136.8-210.3] [24.1-26.6] [48.5-53.6] [53.6-62.1]
Using incidence rates estimated on a data subset to 28 conti ly surveyed c iti
58.2% 62.3% 64.3% 29.5 31.0 34.0 25.0 27.7 27.0 75.1 150.2 172.6 25.5% 51.5% 56.4%
[56.5-59.8] [60.6-64.0] [61.6-66.9] | [23.0-41.1] [23.0-42.1] [24.2-43.0] | [18.0-36.4] [19.4-37.2] [19.0-37.0] [53.9-96.4] [107.8-192.8] [136.8-210.3] [24.3-26.9] [48.9-54.3]  [52.0-60.6]
Using non-refined infection time estimates
57.9% 61.4% 62.8% 28.1 30.0 334 245 26.0 25.8 75.1 150.2 172.6 25.1% 50.6% 58.3%
[56.1-59.6]  [59.8-63.0] [60.3-65.2] | [22.6-40.2] [22.3-41.3] [23.7-42.0] | [18.0-36.3] [19.6-37.4] [19.0-36.5] [53.9-96.4] [107.8-192.8] [136.8-210.3] [24.0-26.3] [48.3-53.0]  [54.6-62.0]
Without source-recipients pairs for which the source or recipient was sequenced after round 17
58.0% 61.4% 62.8% 28.0 29.8 329 252 27.0 26.0 75.1 150.2 172.6 24.8% 50.0% 59.4%
[56.2-59.7]  [59.8-63.1] [60.2-65.2] | [22.7-40.0] [22.4-40.9] [23.0-41.5] | [18.1-36.7] [20.0-37.6] [19.7-36.7] [53.9-96.4] [107.8-192.8] [136.8-210.3] [23.7-26.0] [47.7-52.4]  [55.6-63.1]
Without source-recipients pairs for which the source or recipient was sequenced after round 16
58.0% 61.4% 62.7% 28.0 30.0 33.0 24.7 26.0 25.0 75.1 150.2 172.6 24.9% 50.1% 59.0%
[56.3-59.7]  [59.8-63.0] [60.2-65.2] | [22.8-39.9] [22.6-40.8] [23.9-41.1] | [18.0-36.5] [19.8-37.6] [19.0-36.2] [53.9-96.4] [107.8-192.8] [136.8-210.3] [23.6-26.2] [47.5-52.8]  [55.0-63.1]
Without source-recipients pairs for which the source or recipient was sequenced after round 15
58.0% 61.4% 62.8% 28.1 30.0 334 25.0 269 25.6 75.1 150.2 172.6 24.9% 50.2% 58.7%
[56.2-59.7]  [59.7-63.0] [60.3-65.2] | [22.8-39.6] [22.5-40.7] [24.0-41.2] | [18.0-37.0] [19.6-38.0] [19.0-36.8] [53.9-96.4] [107.8-192.8] [136.8-210.3] [23.6-26.3] [47.5-52.9] [54.5-63.0]
Using a bootstrap sample of the source-recipient pairs (first draw)
58.0% 61.4% 62.8% 29.2 31.0 34.0 254 27.1 29.0 75.1 150.2 172.6 25.4% 51.2% 57.0%
[56.2-59.7] [59.8-63.0] [60.2-65.2] | [23.0-40.3] [23.0-41.1] [24.1-42.0] | [18.8-36.1] [19.8-37.0] [20.0-36.0] [53.9-96.4] [107.8-192.8] [136.8-210.3] [24.5-26.4] [49.2-53.2]  [53.9-60.2]
Using a bootstrap sample of the source-recipient pairs (second draw)
57.8% 61.4% 62.7% 295 31.0 314 24.0 26.0 25.0 75.1 150.2 172.6 24.4% 49.1% 60.8%
[56.1-59.5]  [59.7-63.0] [60.3-65.2] | [23.0-40.0] [23.0-40.6] [23.0-41.1] | [18.0-36.8] [19.4-37.8] [19.0-35.3] [53.9-96.4] [107.8-192.8] [136.8-210.3] [23.4-25.3] [47.1-51.0]  [57.5-64.1]
Using a bootstrap sample of the source-recipient pairs (third draw)
57.9% 61.4% 62.7% 29.0 31.0 34.0 24.6 264 25.0 75.1 150.2 172.6 25.5% 51.4% 57.3%
[56.1-59.5] [59.7-63.1] [60.3-65.2] | [22.7-40.5] [22.4-41.3] [23.0-42.0] | [18.0-36.9] [19.4-37.9] [19.0-36.7] [53.9-96.4] [107.8-192.8] [136.8-210.3] [24.4-26.7] [49.2-53.8] [53.4-61.0]

Supplementary Table S10: Sensitivity analyses.

arerdwoy AT



Contribution from male Median age of Median age of Counterfactual additional number Counterfactual reduction in
sources to incidence male sources female sources of men suppressed incidence in female
Closing half Closing the 95-95-95 Closing half Closing the 95-95-95
Round 10 Round 14 Round 18 Round 10 Round 14 Round 18 Round 10 Round 14 Round 18 | the suppression  suppression gap inmen | the suppression  suppression gap in men
gap gap
Assuming an alternative form of the transmission rate (12a))
60.3% 60.7% 64.3% 29.0 31.7 35.0 24.6 26.4 26.0 75.1 150.2 172.6 25.7% 52.0% 553%
[59.3-61.3]  [59.8-61.6] [63.0-65.9] | [23.0-44.9] [23.0-48.6] [24.1-43.4] | [17.9-36.3] [19.3-37.4] [19.0-36.7] [53.9-96.4] [107.8-192.8] [136.8-210.3] [24.8-26.6] [50.2-53.7]  [52.3-59.5]
Assuming an alternative form of the transmission rate (12b))
60.5% 60.6% 63.8% 30.0 32.0 33.0 24.5 26.3 252 75.1 150.2 172.6 24.9% 50.3% 57.0%
[59.5-61.4] [59.7-61.5] [62.5-65.1] | [23.0-42.5] [23.0-46.4] [23.0-46.5] | [17.8-36.4] [19.3-37.5] [18.8-36.7] [53.9-96.4] [107.8-192.8] [136.8-210.3] [24.2-25.6] [48.8-51.8]  [54.0-60.5]
Assuming an alternative form of the transmission rate (12c))
60.4% 60.6% 64.0% 29.7 32.0 335 24.6 26.3 26.0 75.1 150.2 172.6 25.0% 50.6% 56.9%
[59.4-61.3] [59.7-61.5] [62.7-65.4] | [23.0-43.8] [23.0-48.0] [23.3-44.8] | [17.9-36.4] [19.4-37.5] [19.0-36.8] [53.9-96.4] [107.8-192.8] [136.8-210.3] [24.1-26.1] [48.7-52.7]  [53.4-60.5]
Assuming an alternative form of the transmission rate (12d))
57.9% 61.4% 62.7% 29.0 30.5 32.9 25.0 26.5 25.8 75.1 150.2 172.6 24.9% 50.2% 59.1%
[56.2-59.6] [59.8-63.0] [60.2-65.2] | [23.0-40.1] [22.9-40.9] [23.0-42.0] | [18.0-36.1] [19.7-37.1] [19.0-36.5] [53.9-96.4] [107.8-192.8] [136.8-210.3] [24.1-25.7] [48.6-51.9]  [56.2-61.9]
Assuming an alternative form of the transmission rate (12¢))
58.0% 61.4% 62.8% 29.0 30.5 33.0 25.0 26.7 259 75.1 150.2 172.6 24.9% 50.2% 58.9%
[56.3-59.7]  [59.7-63.0] [60.2-65.2] | [23.0-40.2] [22.9-41.0] [23.0-42.0] | [18.0-36.2] [19.8-37.2] [19.0-36.6] [53.9-96.4] [107.8-192.8]  [136.8-210.3] [24.1-25.7] [48.6-51.9]  [56.0-61.8]
Assuming an alternative form of the transmission rate (12f))
57.9% 61.4% 62.8% 289 30.4 33.0 25.0 26.6 26.0 75.1 150.2 172.6 25.0% 50.3% 58.9%
[56.2-59.6] [59.8-63.1] [60.3-65.2] | [23.0-40.1] [22.8-40.9] [23.0-41.9] | [18.0-36.2] [19.7-37.2] [19.0-36.6] [53.9-96.4] [107.8-192.8] [136.8-210.3] [24.1-25.9] [48.4-52.3]  [55.7-62.1]
Assuming the same proportion of viral suppression among non-participants as among participants of the same age, gender, and survey round
57.9% 61.4% 62.8% 28.6 30.0 33.0 25.0 26.7 259 1.7 1433 143.5 26.7% 53.6% 522%
[56.2-59.6] [59.7-63.0] [60.2-65.2] | [22.8-40.2] [22.6-40.9] [23.6-41.5] | [18.0-36.3] [19.6-37.2] [19.0-36.5] [54.6-89.5] [109.3-179.0] [114.1-175.7] [26.1-27.2] [52.4-54.7]  [47.0-57.1]
Assuming that non-participants are not suppressed
58.0% 61.4% 62.7% 28.5 30.1 34.0 25.0 26.8 26.3 2547 3299 3519 52.3% 68.1% 74.6%
[56.3-59.7]  [59.8-63.0] [60.2-65.2] | [22.8-40.1] [22.5-41.1] [24.0-42.0] | [18.0-36.2] [19.8-37.2] [19.0-37.9] [232.7-275.5] [300.0-358.6]  [333.4-372.5] [50.0-54.6] [65.8-70.5]  [73.4-75.8]
Assuming that prevalence in non-participants is 25% higher than in participants
58.0% 61.5% 62.7% 28.6 30.1 335 25.0 26.8 26.0 81.9 163.9 189.3 252% 50.7% 58.3%
[56.3-59.7] [59.8-63.1] [60.2-65.1] | [22.8-40.2] [22.6-41.0] [23.7-41.6] | [18.0-36.3] [19.7-37.2] [19.0-36.4] [58.9-105.1] [117.7-210.1]  [150.4-230.4] [24.2-26.2] [48.6-52.9] [54.8-61.7]
Assuming that prevalence in men non-participants is 25% higher than in men participants
58.2% 61.6% 62.9% 28.6 30.1 335 25.0 26.7 26.0 81.9 163.9 189.3 25.1% 50.6% 58.4%
[56.5-59.8]  [60.0-63.3] [60.4-65.4] | [22.8-40.2] [22.6-41.0] [23.6-41.6] | [18.0-36.2] [19.6-37.2] [19.0-36.4] [58.9-105.1] [117.7-210.1] = [150.4-230.4] [24.1-26.2] [48.5-52.9]  [54.9-61.8]
Assuming that prevalence in women non-participants is 25% higher than in women participants
57.8% 61.2% 62.5% 28.5 30.0 334 25.0 26.8 26.0 75.1 150.2 172.6 25.1% 50.6% 58.4%
[56.0-59.4] [59.6-62.8] [60.0-64.9] | [22.8-40.2] [22.6-41.0] [23.6-41.6] | [18.0-36.3] [19.7-37.2] [19.0-36.4] [53.9-96.4] [107.8-192.8] [136.8-210.3] [24.1-26.2] [48.5-52.8]  [55.0-61.7]
Defining viral suppression as a viral load measurement below 200 copies/mL plasma blood
57.9% 61.4% 62.8% X . 33. 25.0 27.0 26.0 732 146.4 1972 22.8% 46.0% 61.6%
[56.2-59.6] [59.7-63.0] [60.3-65.2] | [22.9-40.2] [22.6-41.0] [23.6-41.5] | [18.0-36.3] [19.7-37.3] [19.1-36.6] [51.7-94.5] [103.5-189.1] [161.7-234.6] [21.7-24.0] [43.7-48.5]  [58.1-64.9]
Without adj Jor ially unequal sampling of sources
57.9% 61.4% 62.8% 29.0 30.6 33.7 25.0 26.3 26.0 75.1 150.2 172.6 252% 50.6% 58.4%
[56.1-59.6]  [59.8-63.1] [60.2-65.2] | [22.7-40.0] [22.5-40.8] [23.5-41.4] | [18.0-36.1] [19.7-37.2] [19.0-36.2] [53.9-96.4] [107.8-192.8] [136.8-210.3] [24.2-26.2] [48.7-52.7]  [55.1-61.6]

Supplementary Table S10: Sensitivity analyses (continued).
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