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MakSPH Crane Survey BBS project Background

• PEPFAR-funded collaborative activity (MakSPH, MoH, CDC, USAID 
& DoD)

• Crane 1 round: 2008 – 2010 – Chicken House, Old Kampala

• Crane 2 round: 2011 - 2015 – Wandegeya, Kampala

• Crane 3 round: 2021 – 2023 - 12 districts

• Crane 4 round: Start 2024, ongoing: 15 districts, continuous sentinel 
surveillance



Goals & Objectives

IBBS 

Surveillance

Project goals

1. Establish routine 

surveillance system for 

KP 

2. Estimate burden of 

HIV and STIs 

3. Estimate prevention 

and treatment service 

uptake, risk and co-

infections factors 

Specific primary 

objectives:

• To estimate HIV 

prevalence and VL 

suppression 

among those 

living with HIV.

Secondary objectives: 

• Inform population-level 

prevention and treatment 

cascades;

• Estimate prevalence of 

select STI 

• Estimate population sizes

• Build local capacity for HIV 

surveys and surveillance 

among KP and other 

populations at risk for HIV. 



Map showing studied districts in Uganda

12 Districts 
Sampled

MakSPH Crane survey focuses on urban concentrations (towns)



Methods

• Sampling: Respondent-driven sampling (RDS)

• Data collection: Audio computer self-assisted interviews (ACASI)

• Biomarkers: HIV, CD4, viral load, syphilis, HPV 

• Mapping: virtual, venue-based mapping (GIS map generation)

• Population size estimation: Robust three-source capture-recapture method (3S-

CRC)

• 12 locations

• Sampling period: 2021-2023

• Sample size calculations: VL suppression

• Data analysis: Pooled, weighted



Eligibility criteria 

Age greater than or equal to 
18years [FSW: >=15 years] 
SEC

Resident in study district

Able to understand one of 
the interview languages 
offered

Having received a coupon 
from a peer they personally 
know [except for *seeds]
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Survey Findings



Sample Size and Population Size Estimates (PSEs)

Location Sample Size

Population Size 

Estimates

PSE

95% CI

PSE

%
Arua 651 1400 1100 - 2800 1.7%
Busia 759 2700 1900 - 3500 1.6%
Buvuma 482 1100 710 - 1900 3.2%
Fort Portal 463 1500 1000 - 2100 4.7%
Gulu 615 5300 4700 - 6000 4.6%
Jinja 607 2200 1100 - 4100 3.5%
Kampala 1589 4400 3900 - 5000 1.2%
Lira 429 760 720 - 870 1.1%
Masaka 445 1200 850 - 1700 1.2%
Mbale 759 1200 1000 - 1400 1.1%
Mbarara 415 2600 770 - 11870 2.5%
Tororo 675 3200 1400 - 4600 2.3%
Total 7947 27560 --- ---

Population size estimation (PSE, 3-source capture recapture): 1.1%-4.7% of women ages 15-49 years



98%

78%

8%

21%

70%

47%

32%

46%

22%

Uganda national

Has (financial) dependents

Currently married

Lives with spouse/partner

Ever been homeless

Completed primary school

Age 15-24 years

Age 25-34 years

Age 35-49 years

FSW demographics
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FSW 
population 

size 
estimates

FSW demographics
Age Distribution By Location
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32%

26%

27%

27%

28%

28%

29%

30%

31%

32%

40%

41%

44%

46%

51%

46%

52%

41%

51%

54%

47%

42%

46%

43%

48%

46%

22%

22%

27%

21%

31%

21%

18%

23%

27%

22%

17%

11%

10%

Pooled summary

Masaka

Buvuma

Mbale

Jinja

Tororo

Fort Portal

Busia

Kampala

Mbarara

Arua

Gulu

Lira

Age 15-24 years

Age 25-34 years

Age 35-49 years

Median age: 
28 years

IQR: 23-34 years 



85%

1 year   (IQR: 0-5)

36%

32%

32%

Selling sex is main income

Median time since SW initiation
in years

Sex work <1 year

Sex work 1-3 years

Sex work > 3 years

Duration of 
Sex Work 

Experience 

FSW
Gen pop 
women

Under-appreciated epidemiology: High turnover between 
FSW and general population women

17

Global literature suggests poverty as key driver for engaging in sex work

Low(er) HIV prevalence

High(er) HIV prevalence

(Incl. former FSW)
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Sex work frequency and condom use – Pooled analysis

• 8 commercial sex acts 

• 4 clients
On average, 

per day: 

Self-reported condom use: high but not fully 
consistent

• Much higher HIV 
acquisition risk

• Lower condom use

One quarter 
also engaged in 

anal sex

18

4  (IQR: 3-5)

2   (IQR: 2-3)

18%

16%

84%

24%

65%

Average clients per day

Average sex acts per client

No condom use

Inconsistent condom use

Consistent condom use

Had anal sex

Condom at last anal sex

1

2

3
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Sex work frequency and condom use – Disaggregated analysis by districts

19

3

3

4

4

4

4
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5

5

5

5

Arua

Lira

Buvuma

Gulu

Mbale

Mbarara

Tororo

Busia

Fort Portal

Jinja

Masaka

Average clients per day

21%

22%

18%

10%

26%

11%

20%

14%

19%

22%

19%

15%

15%

8%

20%

11%

9%

2%

17%

7%

61%

63%

67%

82%

54%

78%

71%

84%

64%

72%

Arua

Busia

Buvuma

Fort Portal

Gulu

Jinja

Lira

Masaka

Mbale

Mbarara

Condom Use
No condom use Inconsistent condom use Consistent condom use

We Never collected data on Condom use in Kampala
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Anal Sex – Disaggregated analysis by districts
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Condom Use at Last Anal Sex – Disaggregated analysis by districts
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61%
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HIV Prevalence – pooled analysis

22

• One in three FSW are living with HIV

• HIV prevalence rises sharply with age

• UPHIA 2020/1, gen pop women: 

• 15-49 yrs: 7.1%

• 15-24 yrs: 2.9%

Age Distribution

33% 
HIV 
Prevalence 
among FSW



54%

45% 44%
42%

32% 32%
30% 29%

31% 32%
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HIV Prevalence - Disaggregated
District  Distribution



91%

97%

90%

91%

89%

80%

Among all HIV-pos,
aware of status

Among status-aware,
on ART

Among treated,
virally suppressed

Among all HIV-pos,
status aware

Among all HIV-pos,
on ART

Among all HIV-pos,
virally suppressed
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1st

1st

2nd

2nd

3rd

3rd

Treatment cascade – pooled data
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45%

43%

46%

44%

14%

16%

15%

13%

40%

40%

39%

43%

All ages

15-24
years

25-34
years

35-49
years

Aware but   
untreated                  

Treated but 
viremicUnaware

Distribution of Viremic PLHIV by Awareness and 
Treatment Status

9 of 10 FSW living with HIV are status aware

4 of 5 FSW living with HIV are virally suppressed

Biggest challenges: 1st and 3rd 95



Cascade among FSW: First 95% - regional comparison
UNAIDS 95-95-95 Targets

Highest 

Mbarara

95%

Lowest 

Tororo

82%
EASTERN

88%
HIV-Pos, Status-

aware

Tororo
Mbale
Jinja
Busia

NORTHER

N
87%
HIV-Pos, Status-aware

Arua
Gulu 
Lira

CENTRAL

92%
HIV-Pos, Status-aware

Kampala
Masaka
Buvuma

WESTERN

95%
HIV-Pos, Status-

aware

Fort Portal
Mbarara

82%

83%

86%

88%

88%

88%

90%

91%

92%

94%

94%

95%

Tororo

Arua

Lira

Busia

Buvuma

Mbale

Gulu

Jinja

Kampala

Fort Portal

Masaka

Mbarara

First 95%: Among all 
HIV-pos, status aware 



cascade among FSW : Second 95% - regional comparison
UNAIDS 95-95-95 Targets

Highest 

Mbarara

93%

Lowest 

Arua

76%
EASTERN

86%
HIV-Pos, on ART

Tororo
Mbale
Jinja
Busia

NORTHER

N
84%
HIV-Pos, On ART

Arua
Gulu 
Lira

CENTRAL

91%
HIV-Pos, on ART

Kampala
Masaka
Buvuma

WESTERN

93%
HIV-Pos, on ART

Fort Portal
Mbarara

76%

80%

83%

84%

84%

85%

86%

88%

89%

92%

92%

93%

Arua

Tororo

Mbale

Buvuma

Lira

Gulu

Busia

Jinja

Kampala

Fort Portal

Masaka

Mbarara

Second  95%:Among 
all HIV-pos, on ART 



Cascade among FSW : Third 95% - regional comparison
UNAIDS 95-95-95 Targets

Highest 

Mbarara

87%

Lowest 

Tororo

50%
EASTERN

72%
Among all HIV-Pos, 
Virally Suppressed

Tororo
Mbale
Jinja
Busia

NORTHER

N
74%

Among all HIV-Pos, 
Virally Suppressed

Arua
Gulu 
Lira

CENTRAL

83%
Among all HIV-Pos, Virally Suppressed

Kampala
Masaka
Buvuma

WESTERN

86%
Among all HIV-Pos, 
Virally Suppressed

Fort Portal
Mbarara

50%

63%

64%

66%

76%

76%

77%

79%

80%

80%

84%

87%

Tororo

Arua

Lira

Mbale

Gulu

Jinja

Busia

Masaka

Buvuma

Fort Portal

Kampala

Mbarara

Third  95%:Among 
all HIV-pos, virally 

suppressed
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Due to high ART uptake (VLS), 

population viremia is much lower 

than HIV prevalence      (6% vs. 33%)

Population viremia: Estimating the population level potential 

for HIV transmission and mortality – pooled data

Population viremia: The proportion of 
all FSW (HIV-neg and pos) with 
unsuppressed HIV (≥1,000 copies/ml).
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Population viremia by District
4
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HIV testing: Reasonably good uptake –
pooled data

▪ Almost 4 in 5 FSWs tested in the last 12 months

▪ The lower testing uptake 1+ years ago likely 

also reflects the short time since sex work 

initiation

▪ Fewer than 2 in 5 FSWs disclosed their work to 

the testing provider

I.e., HIV testing program data only partially capture FSW testing 

behaviour

30

96%

78%

7%

15%

37%

Ever tested

≤ 12 months

1-2 years

> 2 years

Disclosed SW to
testing provider
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HIV testing: FSWs Tested in the Last 12 Months 
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65%

82%

12%

62%

85%

48%

74%
68%

96%

75%

100%

69%

ARUA BUSIA BUVUMA FORT 
PORTAL

GULU JINJA KAMPALA LIRA MASAKA MBALE MBARARA TORORO

District Distribution



ARVs Dosage and refills

40%

20%

16%

56%

3%

5%

Missed in last 3
months

No supplies

Illness

Forgot to take
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34%

43%
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ARVs Dosage and refills-
Disaggregated

17%

20%

24%

31%

33%

34%

35%

37%

49%

61%

65%

67%

Masaka

Lira

Gulu

Arua

Busia

Kampala

Jinja

Mbale

Mbarara

Buvuma

Tororo

Fort Portal

Missed ARV Dose  in last 3 months

13%

16%

31%

32%

32%

34%

34%

36%

37%

38%

43%

44%

Masaka

Lira

Fort Portal

Gulu

Tororo

Busia

Kampala

Mbarara

Mbale

Arua

Buvuma

Jinja

Missed ARV refills in last 12 months



PrEP: Large untapped program potential – pooled 
data

84% want to use PrEP

Only 20% used PrEP in last 7 days

More than half never used PrEP

May part of the challenge be the frequent 
non-disclosure of SW to HIV testing 
providers?
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64%

50%

66%

84%

20%

12%

12%

55%

Heard of PrEP

Was offered PrEP

Know where to get PrEP

Want to use PrEP

Last 7 days

Last 6 months

> 6 months ago

Never used

Last taken 
PrEP



PrEP: Want to Use Prep Vs Used Prep in Last 7 days

35

District Distribution

92%
89% 88% 86%

81% 79% 77% 75% 74%
68% 67% 65%

20%

31%

18%
21% 20% 20%

15% 16%

7%

24% 22% 20%

MASAKA TORORO MBALE JINJA BUSIA LIRA MBARARA BUVUMA GULU ARUA KAMPALA FORT 
PORTAL

Want to use PrEP Used PrEP:Last 7 days



One in 20 FSW/SEC tested 
positive for active syphilis, and 
more often among FSW/SEC living 
with HIV. 

More than one in three were 
infected with a high-risk strain 
of human papilloma 
virus (HPV), putting them at 
risk for cervical cancer, with 
little change by age or HIV 
status

Active Syphilis & HPV Prevalence
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36%
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33%

42%

35%
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15-24 years

25-34 years

35-49 years
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Prevalence of High-risk HPV was generally more than 

twice as high as that of the general population

36% 
Overall 
HPV 
Prevalence

Highest

41%
Arua

Lowest

13%
Buvuma

HPV Prevalence
District Distribution
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Maternal Health: Pregnancy   

83%

57%

46%

42%

Ever been pregnant

Sold sex while
pregnant

Ever had miscarriage

Ever terminated a
pregnancy

Maternal Health: Pregnancy 

30%

45%

52%

43%

50%

47%

49%

46%

45%

55%

50%

61%

23%

34%

37%

40%

41%

41%

44%

48%

49%

51%

52%

56%

Fort Portal

Arua

Buvuma

Kampala

Masaka

Busia

Jinja

Tororo

Mbale

Gulu

Mbarara

Lira

Ever terminated apregnancy Ever had miscarriage



Family Planning



Family Planning (Non-Use)- Disaggregated by district

24%

34% 34% 35% 36% 36% 36% 37% 38%
40% 41%

43%

Fort
Portal

Buvuma Tororo Kampala Gulu Jinja Mbarara Masaka Lira Arua Mbale Busia

No Family planning use



Violence
: Frequent

• 1 in 4 
reported 
having been 
raped within 
the last year

• 1 in 3 were 
reported 
being beaten 
in the last 
year

41

42%

25%

26%

52%

33%

35%

75%

55%

58%

Ever

In the last 12 months (all)

In the last 12 months (HIV+)

Ever

In the last 12 months (all)

In the last 12 months (HIV+)

Ever

In the last 12 months (all)

In the last 12 months (HIV+)

Raped

Beaten

Theft



Violence-Disaggregate
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19%

21%

21%

21%

22%

24%

25%

26%

29%

32%

37%

28%

29%

28%

29%

28%

34%

32%

36%

38%

37%

43%

Fort Portal

Arua

Busia

Buvuma

Tororo

Masaka

Lira

Jinja

Gulu

Mbale

Mbarara

Beaten In the last 12 months (all) Raped In the last 12 months (all)



Mortality

Survey asked about the deaths among 
known peers in last 12 months

One-third (34%) of participants reported 
the death of a peer in the last 12 months

“Murder” accounted for 1 in 6 deaths

“Abortion” or “childbirth” complications 
accounted for 1 in 20 deaths

43

66%

7%

17%

1%

5%

3%

Illness

Accident

Murder

Suicide

Abortion or childbirth

Do not know/Other

Cause of death among deceased peers
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KP Specific Tailored 
Behavioral Change Materials 



Development of 

FSW dissemination messages



Development of 

FSW dissemination messages



Virtual 

mapping 



Virtual 

mapping 

Distribution of FSW in Gulu



High turnover (short duration of SW): FSW  Gen pop women

HIV prevalence among FSW in Kampala  unchanged since first Crane survey in 2008/9: ~33%Very likely high 
HIV incidence

Encouraging: High HIV testing uptake, relatively high VL suppression

(Much) Room for improvement: PrEP

Frequent non-disclosure of SW to healthcare providers 

Substantial exposure to violence

Summary 



MakSPH videos

https://sph.mak.ac.ug/

@MakSPH@MakSPH
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