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Women, HIV, and receptive anal 
intercourse (RAI)

• Women face disproportionately high HIV-1 
risk

• 20% of women in South Africa report RAI in 
the prior three months

• HIV-1 risk is 5x to 17x higher for each act of 
RAI, relative to vaginal intercourse

UNAIDS, 2016
Voeller, 1991
Owen, et al., 2017
Patel, et al., 2014
Boily, et al., 2009



Could receptive anal intercourse in 
ASPIRE have resulted in a lower estimate 
of ring efficacy than we would have seen 

in the absence of RAI?

• RAI prevalence, frequency, and behavioral 
and demographic correlates

• Association between RAI and HIV-1 
acquisition?

• Association between RAI and effect measure 
modification of ring efficacy?



Study setting and population

Sexually active HIV-1-
negative women ages 
18-45 from Malawi, 
South Africa, Uganda, 
and Zimbabwe

Baeten, et al., 2016



Data collection

Duby, et al., 2016

“In the past 3 months, how many times have 
you had anal sex? By anal sex, we mean when a 

man puts his penis inside your anus.”

Month



Statistical analysis

• Analyses include 2,562 (98.0%) women responding to RAI 
items at enrollment and/or month 3

• Cochran-Mantel-Haenzel chi-squared tests and t-test from 
linear models to evaluate the association of RAI with 
baseline characteristics

• Cox proportional hazards models to test:
– Association between RAI and HIV-1 risk
– Potential ring effect measure modification associated with 

RAI

• Sensitivity analyses:
– RAI characterized as continuous variable
– Exclusion of study populations with low adherence



RAI was relatively uncommon
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81%
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RAI frequency was low
75%

50%



Condom use was higher for RAI



RAI and participant characteristics
No RAI

(n = 2,225)
Any RAI
(n = 334) p

Dapivirine ring, % 1,120 (50) 158 (47) 0.297
Country, %

Malawi 225 (86) 37 (14)

< 0.001South Africa 1,118 (81) 262 (19)
Uganda 227 (93) 16 (7)
Zimbabwe 665 (97) 19 (3)

Age, %
18-21 421 (83) 84 (17)

0.51822-26 699 (85) 120 (15)
27-45 1,105 (89) 130 (11)

Secondary school education or above, % 1,888 (85) 279 (83) 0.002
Married, % 1976 (44) 75 (22) 0.757
Any alcohol consumption in the prior three months, % 264 (12) 46 (14) 0.138
Vaginal intercourse frequency, median (IQR) 20 (8, 36) 12 (6, 25) 0.515
Condom used at last vaginal intercourse, % 1,257 (56) 214 (64) 0.463
Contraceptive method, %

Copper intrauterine device 300 (94) 18 (6)

0.042
Hormonal implant 472 (95) 23 (5)
Hormonal injection 1,158 (83) 238 (17)
Oral contraceptive pills 228 (84) 44 (16)
Tubal ligation 67 (86) 11 (14)

Any STI infection, % 460 (21) 78 (23) 0.839
Bacterial vaginosis, % 922 (41) 142 (43) 0.934
Engaged in transactional sex in the past year, % 123 (6) 36 (11) 0.002



RAI was not associated with HIV-1

HR: 1.23 (95% CI: 0.75, 2.00)
p = 0.41

HR: 1.36 (95% CI: 0.77, 2.37)
p = 0.29



RAI was not associated with HIV-1

aHR: 0.97 (95% CI: 0.58, 1.62) aHR: 0.94 (95% CI: 0.52, 1.68)



RAI did not significantly reduce 
ring efficacy

aHR: 0.73 (95% CI: 0.51, 1.05) aHR: 0.82 (95% CI: 0.43, 1.57)

p-value for interaction = 0.77



Strengths and limitations

Collection of RAI data by ACASI
Exposure misclassification
• Potential misreporting
• RAI measured at two time points only

Interaction analyses considered 
randomization arm only



Summary and implications

• RAI was not associated with HIV-1 acquisition
• Ring efficacy was not significantly lower among 

women reporting RAI 
• Vaginal sex accounted for the majority of HIV-1 

risk
• RAI may not appreciably reduce the population-

level impact of the ring
• Additional service delivery approaches and 

prevention options may benefit individual 
women who engage in RAI
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