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Abstract
Pre-exposure prophylaxis (PrEP) is a novel HIV prevention strategy which requires high
adherence. We tested the use of daily short message service (i.e., SMS/text message) surveys to
measure sexual behavior and PrEP adherence in Kenya. Ninety-six HIV-uninfected adult
individuals, taking daily oral PrEP in a clinical trial, received daily SMS surveys for 60 days. Most
participants (96.9 %) reported taking PrEP on ≥80 % days, but 69.8 % missed at least one dose.
Unprotected sex was reported on 4.9 % of days; however, 47.9 % of participants reported
unprotected sex at least once. Unprotected sex was not correlated with PrEP use (OR = 0.95).
Participants reporting more sex were less likely to report PrEP non-adherence and those reporting
no sex were most likely to report missing a PrEP dose (adjusted OR = 1.87). PrEP adherence was
high, missed doses were correlated with sexual abstinence, and unprotected sex was not associated
with decreased PrEP adherence.

Keywords
HIV prevention; Pre-exposure prophylaxis; Sexual behavior; Adherence; HIV serodiscordant
couples

Background
Antiretroviral pre-exposure prophylaxis (PrEP) is a novel HIV prevention strategy that is
being investigated for optimal use. Recent clinical trials have demonstrated the efficacy of
PrEP for HIV prevention, and implementation projects are underway to determine uptake of
and adherence to PrEP outside of clinical trial settings [1-3]. Adherence to PrEP is key for
effective HIV prevention, and understanding patterns of adherence related to sexual
behavior may be especially important [4-6]. In addition, different options for effective PrEP
delivery, including intermittent or coital-dependent dosing, are being investigated, but little
is known about the potential for PrEP users to anticipate sexual activity, which would be
necessary for non-daily PrEP use.

Mobile technologies offer promising possibilities in Africa and other low-income country
settings for promoting and measuring health behaviors, with mobile phone text messaging,
otherwise known as short message service (SMS), representing an emerging low-technology
and low-cost option. Mobile phone ownership is common and rapidly growing in Africa—
for example, of 43 million persons in Kenya, an estimated 29.2 million are mobile phone
subscribers and 89 % of the population has access to mobile phones [7]. Two randomized
controlled trials conducted in Kenya have demonstrated increased antiretroviral therapy
(ART) adherence through SMS interventions [8, 9]. SMS has also been used to conduct data
collection, including medication adherence data [10-12] and for clinic visit reminders [13].
Health data collected through mobile devices can be received immediately and more
frequently, allowing for medical providers to monitor behavior and outcomes remotely in
“real time” [14].

We assessed the use of daily SMS surveys to measure sexual behavior and PrEP use in real
time among HIV-uninfected members of HIV serodiscordant couples.
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Methods
Participants

HIV-uninfected participants were recruited from the Thika, Kenya site of the Partners PrEP
Study. Thika is a peri-urban and farming community 45 km north of Nairobi. The Partners
PrEP Study is a randomized controlled trial of daily oral tenofovir and emtricitabine–
tenofovir PrEP among 4,758 HIV serodiscordant couples in 9 sites in Kenya and Uganda;
study procedures and eligibility criteria have been previously described [15]. In July 2011,
the study demonstrated daily oral PrEP to be highly efficacious in preventing HIV [2];
participants were informed of the study results and the placebo arm was offered active PrEP.
Data for this pilot evaluation study were collected between December 2011 and April 2012,
when all HIV-uninfected participants were taking active PrEP (either tenofovir or
emtricitabine–tenofovir).

Eligible participants were HIV-uninfected, taking PrEP, literate, owned a mobile phone that
they did not share, knew how to send and receive SMS, had regular access to an electrical
outlet to charge their phone, and had to respond to ≥5 of 7 daily surveys during the 1st week
run-in of the SMS study.

Study Design and Procedures
The target sample size for this pilot evaluation was 100 participants. Study staff briefly
described this study and offered enrollment to participants during clinical trial visits. At
enrollment, after eligibility was confirmed and participants were trained on SMS study
questions and procedures, participants selected a time for survey delivery (8:00, 12:00, or
20:00), language (English, Kiswahili, or Kikuyu), and an alpha or numeric password <8
digits. Participants then completed a practice survey on their phone. Surveys were
automated to send daily for 60 days. The survey began with a password question (“what is
your secret password?”) to ensure the intended user was completing the survey. An SMS
encouraging participants to retry entering their password was sent up to two times upon
receipt of incorrect passwords or non-response (after a 15 min delay). After successful
password completion, participants received sequential questions on sexual activity (question
1: “did you have sex yesterday?”), condom use (if “yes” to 1, question 2: “did you or your
partner use a condom when you had sex?”), expectation of sex (question 3: “do you think
you will have sex tomorrow?”), and PrEP use (question 4: “did you remember to take your
study pill yesterday?”). Accepted response options included 1 for “yes,” 2 for “no,” and 3
for “I choose not to respond.” The survey question was resent if the participant responded
with anything other than “1”, “2”, or “3.” Participants received an SMS thanking them for
their participation after successfully completing each survey. SMS responses received after
survey completion prompted an SMS with a brief message and the number to a study mobile
phone managed by staff. Participants were compensated with delivery of phone credit to
their mobile phone twice a week: 5 Kenyan Shillings (KSH) (~0.05 USD) for each SMS
response and 50 KSH (~0.50 USD) for each completed survey. On days selected by
convenience, study staff conducted quality assurance interviews by phone after participant
completion of the SMS survey to ask the exact same questions to later evaluate
concordance; participants were randomly chosen to complete the interview and were
contacted after the next SMS survey completed if they were unable to complete the
interview on the first attempt.

SMS Survey System
An SMS system for automated delivery and recording of SMS surveys and responses was
developed (Dimagi, Inc., Cambridge, USA). The software was written using the RapidSMS
open source framework. The SMS web database was hosted in an Amazon Elastic Compute
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Cloud (EC2) and messages were sent through the MACH SMS gateway. Study investigators
could access the SMS web database to view survey responses, track survey completion by
participant, day, and time, as well as send messages to participants and edit participant
information (i.e., phone numbers, passwords) as needed.

Statistical Analysis
Participant characteristics and survey responses were analyzed using descriptive statistics.
Chi square tests of homogeneity (frequency) and Wilcoxon–Mann–Whitney test (medians)
were used to compare characteristics of enrolled participants to those from the Thika site
who did not participate in the study.

To assess correlates of unprotected sex and missed PrEP doses, univariate and multivariate
generalized estimating equation (GEE) logistic models with robust standard errors were used
to calculate odds ratios and 95 % confidence intervals, taking into account within-individual
correlation over time in the longitudinal dataset. Logistic regression analyses were restricted
to surveys with “yes” or “no” responses; responses of “choose not to respond” were treated
as missing data and no attempt was made to impute missing responses. An independent
correlation structure was used for greatest flexibility, although GEE is not sensitive to the
specification of correlation structure [16]. Covariates that were significant at P < 0.10 in
univariate analyses were included in the respective multivariate models.

To compare reports of anticipated sex and actual sex, percent agreement and Kappa
correlation coefficients, which correct for the proportion of agreement due to chance, were
calculated. Lag variables were used to link reports of anticipated sex with reports of actual
sex when participants had data for three consecutive days. Accurate sexual prediction was
defined as agreement (“yes” or “no”) between expectation of sex (“tomorrow”) and sexual
activity (“yesterday”) provided on SMS surveys 2 days apart.

Data were analyzed using STATA version 11.0 (College Station, TX, USA).

Ethics
The University of Washington Human Subjects Review Committee and the Kenyatta
National Hospital Ethics Review Committee approved the study protocol. The Partners PrEP
Study is registered with ClinicalTrials.gov (NCT00557245). All participants provided
written informed consent.

Results
Participant Enrollment and Characteristics

A total of 206 HIV-uninfected participants were approached for the study: 79 were
ineligible, 17 declined, and 110 eligible participants were enrolled, of whom fourteen failed
to meet the criterion of high response (≥5 of 7 daily surveys completed) during the 1st week
run-in, resulting in 96 participants followed with daily SMS surveys for 60 days (Fig. 1).
The most common reasons for ineligibility were not knowing how to send SMS (42/79, 53.2
%) and not owning a phone (28/79, 35.4 %). One participant became pregnant and
discontinued PrEP (a requirement of the parent clinical trial protocol), and thus stopped
participation after 28 days in this SMS study.

The majority of the 96 participants were male (75.0 %), married (96.9 %), and earning some
type of income (93.8 %) (Table 1). The median age of participants was 33.3 (interquartile
range [IQR]: 30.9–37.3) years and the median years in school was 11.0 (IQR: 8.0–12.0).
When participants enrolled in the SMS study, they had been in the Partners PrEP Study
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clinical trial for a median of 2.1 years (IQR: 1.7–2.4). Based on monthly interviewer-
administered questionnaires, only 8 (8.3 %) reported unprotected sex with their HIV-
infected study partner in the month prior to starting the SMS surveys and 7 (7.3 %) reported
sex with someone other than their study partner. The median number of sex acts in the prior
month was 4.0 (IQR: 2.0–8.0).

SMS survey participants (n = 96) tended to be younger (33.3 vs. 37.4 years, P = 0.003), had
significantly more education (11 vs. 7 years, P < 0.001), and were more likely to have
electricity (47.9 vs. 11.4 %, P < 0.001) compared to other HIV-uninfected participants who
were in the Partners PrEP Study clinical trial but were not eligible for the SMS study (n =
79). Eligible participants who declined to participate or had poor response the 1st week (n =
31) did not significantly differ from SMS survey participants (n = 96) for any factors in
Table 1.

Survey Response Rates
There were 5,760 daily surveys planned for delivery to the 96 participants over 60 days (Fig.
1). Of these planned surveys, 5,412 were distributed, with the remainder failing to distribute
due to technical errors (and, in the case of the participant who became pregnant, study exit).
A total of 5,085/5,412 (94.0 %) distributed surveys were answered. The median number of
unanswered surveys during the 60-day study period was 2 (IQR: 1–4); 20.8 % (20/96) of
participants completed every survey, 7.3 % (7/96) had >10 unanswered surveys, and one
participant had >20 unanswered surveys (1/96, 1.0 %). Unanswered surveys were more
likely to occur during later weeks of the study (test for trend, P = 0.02).

Sexual Behavior
Among 5,085 answered surveys, sex was reported on 1,686 days (33.2 %) and unprotected
sex was reported on 251 days (4.9 %) (Table 2). Nearly half of participants (46/96, 47.9 %)
reported sex unprotected by a condom at least once during the 60-day study period. The
proportion of participants reporting sex without a condom in the first 30 days of the SMS
survey was significantly greater than the proportion who reported unprotected sex in the
previous month (with any partner) at the monthly clinic visit prior to enrollment in the SMS
study (36.5 vs. 13.5 %, P = 0.004).

In multivariate analyses, unprotected sex was significantly correlated with not living with
study partner, having 8 or more years of education, and reporting any weekly alcohol
consumption (Table 3). Unprotected sex was not significantly associated with whether or not
participants reported taking their PrEP medication that same day.

Prediction of Sex
The question about the expectation of sex was answered “choose not to respond” for 16.9 %
of days—a substantially higher proportion than any other survey question (Table 2). Among
3,716 surveys with a “yes” or “no” response to anticipated sex and subsequent report of
sexual activity, there was 71.7 % agreement (2,666/3,716 response matches) and a Kappa
indicating fair agreement (Kappa = 0.38, Z = 22.93, P < 0.001) between expected sexual
activity and subsequently-reported sexual activity. Participants’ reported sexual expectations
had a positive predictive value of 57.4 % (95 % confidence interval [CI] 54.7–60.1 %;
760/1,325) and a negative predictive value of 79.7 % (95 % CI 78.1–81.3 %; 1,906/2,391).

PrEP Adherence
Among 5,085 answered surveys, participants reported missing a daily PrEP dose on 215
surveys (4.2 %) (Table 2). However, of the 96 participants, 67 (69.8 %) reported missing a
PrEP dose at least once during the survey period. The median number of days that
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participants reported not taking PrEP during the 60-day study period was 2 (IQR: 0–4). Most
participants reported taking PrEP on at least 80 % (93/96, 96.9 %) or 90 % (80/96, 83.3 %)
of days. Most reports of non-adherence to PrEP (178/215, 82.8 %) were isolated, with only
17.2 % (37/215) of missed PrEP doses occurring on ≥2 consecutive days. Participants
reporting no sex (odds ratio [OR] = 3.29, 95 % CI 1.42–7.60, P = 0.005), 1–10 sex acts (OR
= 2.93, 95 % CI 1.76–4.87, P < 0.001), or 11–20 sex acts (OR = 1.96, 95 % CI 1.09–3.56, P
= 0.03) were significantly more likely to miss a PrEP dose than participants reporting 20 or
more sex acts during the study period (test for trend, P < 0.001).

In multivariate analysis, sexual activity and living with study partner were predictors of
PrEP adherence. Specifically, participants who did not report sex that day were significantly
more likely to have missed that day’s PrEP dose than those who had reported sex (adjusted
odds ratio [AOR] = 1.87, 95 % CI 1.35–2.60, P < 0.001) (Table 4). Participants who were
not living with their study partner were also significantly more likely to report non-
adherence (AOR = 2.09, 95 % CI 1.15–3.78, P = 0.02). Having a study partner on ART and
having unprotected sex were not correlated with missing a PrEP dose.

Quality Assurance Interviews
Study staff completed 101 quality assurance interviews by phone among 68 participants.
The interviewer-administered question “did you have sex yesterday?” had 90.0 % agreement
(90/101 response matches) with the SMS response and a Kappa indicating substantial
agreement (Kappa = 0.78, Z = 7.97, P < 0.001). Responses to the condom use question had
100 % agreement (29/29) and excellent agreement according to Kappa (Kappa = 1.00, Z =
5.39, P < 0.001). The PrEP adherence question had 97.0 % agreement (96/101) and an
uninterpretable Kappa (Kappa = −0.01, Z = −0.14, P = 0.6) due to the highly skewed
distribution of responses (e.g., 96 “yes” responses and 2 “no” responses).

Discussion
In this study, we demonstrated that SMS surveys elicited high response rates (>90 %) and
captured daily sexual behavior and PrEP adherence in an African heterosexual population.
Our results suggest that SMS data collection of sensitive health information, such as sexual
behavior and pill taking, is feasible and acceptable. Participants reported high adherence to
daily oral PrEP—with higher sexual activity a strong predictor of greater daily PrEP
adherence. Over a third of participants reported unprotected sex during the first 30 days of
the study (and nearly half over the 60-day study period), which was over twice as many than
at the monthly clinic visit prior to the study start. Notably, sex without a condom was not
associated with reduced PrEP use. Finally, participants had difficulty predicting when they
would have sex. Thus, SMS data collection provided frequent and timely accounts of health
behaviors and appeared to provide high-quality self-reported data.

Previous studies employing two-way SMS communication in Africa have had varying
response levels [8, 10, 12]. In a randomized controlled trial of weekly SMS questions to
Kenyan ART patients over 1 year, approximately 76 % of questions were answered in time
[8]. That trial also reported high acceptance of SMS communication [8]. However, a study
using daily SMS to collect sexual behavior data among HIV-uninfected men who have sex
with men and female sex workers in Kenya had a median daily response rate of 33 % [12].
In that study, participants were given mobile phones, SIM cards, and airtime, though many
of them already owned phones and were familiar with SMS [12]. The high response rate
found in the present study could reflect a selection only of adherent responders, a shorter
survey period, use of own phone rather than study phone, a more stable telecom network,
and/or a more technologically-savvy or motivated population.
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Notably, participants more frequently reported unprotected sex in daily SMS surveys
compared to monthly clinic reports. The sense of privacy and anonymity provided by mobile
technology may have minimized social desirability bias, the tendency of respondents to
report more favorable behaviors [17]. This has been noted for other technology-based sexual
self-reported data collection, though not always consistently [18, 19]. Also, the reliability of
data on sex frequency diminishes with longer periods of recall or more frequent sexual
behaviors [17]. Daily SMS data collection thus may be both acceptable and collect more
accurate data regarding sexual behavior in this population than periodic and face-to-face
surveys.

Sex was strongly correlated with adherence to PrEP: there was higher PrEP use with daily
sexual activity. In addition, participants who were not sexually active or having sex less
frequently in the study were significantly more likely to report missing doses of PrEP than
those who reported more frequent sex. Thus, PrEP adherence appeared to be greatest among
participants most at risk of HIV infection. Importantly, there was high agreement between
SMS responses to sexual behavior and PrEP adherence questions in the quality assurance
interviews.

Results from this SMS survey and quality assurance interviews indicated that it was difficult
for participants to accurately predict sexual activity, even within the context of daily
behavioral surveys. The sexual expectations question resulted in the highest proportion of
“choose not to respond” answers (16.9 %). In addition, for those who answered the question
in the affirmative, there was relatively low agreement between participants’ expectation of
sex and reports of sexual activity and a positive predictive value below 60 %. This
population of HIV serodiscordant couples, with moderate frequency of sex, were better at
accurately predicting when they would not have sex (negative predictive value = 79.7 %)
than when they would have sex (positive predictive value = 57.4 %). These data suggest that
daily PrEP dosing may be better at achieving optimal adherence than intermittent or peri-
coital PrEP dosing regimens that depend on the ability to anticipate sex.

There were limitations and implementation challenges to this pilot study. The greatest
limitation is the small, selected population—participants were enrolled in a clinical trial,
literate, owned a mobile phone, and had a high response rate during the 1st week. Daily
surveys may have served as reminders for condom use and adherence. Conduct of the study
among clinical trial participants, who received monthly counseling on HIV risk reduction
and PrEP adherence and who were highly motivated, may limit the generalizability of study
findings to a broader research-naïve population. However, it should be noted that despite
frequent counseling and high awareness of HIV prevention methods, nearly half of
participants reported unprotected sex during the 2 months of the study. Resources did not
allow for a comparison of self-reported PrEP adherence to biological measures of adherence
and thus the accuracy of self-reported behaviors is unknown and a possible limitation. The
frequent reporting of less socially desirable behaviors, such as missed PrEP doses (69.8 %
ever during the study period) and unprotected sex (47.9 % ever during the study period), is
notable. Also, the use of an existing cohort of clinical trial provided additional insight into
PrEP use and sexual risk behavior among participants taking a known active drug. Missing
data in bivariate analysis may have not been missing at random and may have introduced
bias. However, the total proportion of missing and “choose not respond” replies was low
(2.1 % for condom use, 4.3 % for PrEP use) and should not substantially affect the results.
Finally, in future studies, systematic approaches to conducting quality assurance interviews
may be valuable.

The study also faced a few implementation challenges: 1–2 h twice a week of staff time for
manual reimbursement for SMS responses, a few mobile phones reported lost by
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participants, and a temporary, mid-study block on survey delivery by one of the major
mobile phone providers in Kenya. To our knowledge, the lost phones did not lead to any
breach of sensitive information or other harmful consequences. Automated reimbursement
for SMS responses and a locally hosted messaging system (versus a Kenyan phone card
hosted in Europe, as was used in this study) could eliminate these challenges and increase
response rates. Inclusion of individuals who are illiterate or do not own mobile phones
should be considered when planning mobile health interventions.

Conclusion
This study of PrEP use and sexual behavior among HIV-uninfected Kenyan men and women
highlights the strengths and growing potential of daily SMS data collection. Reported PrEP
adherence rates were high and sexual risk behavior was greater than anticipated from
monthly interviewer-administered questionnaires. High response rates and participant
retention provides evidence that SMS can be used to collect health data in this setting. Two-
way SMS communication between research clinics or health facilities and patients may
eliminate the need for certain types of visits, promptly identify potential health problems,
and ultimately save time and money.
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Fig. 1.
Flow chart of participant enrollment, survey distribution, and response rates. The target
sample size for this study was 100. Study staff approached Partners PrEP clinical trial
participants for enrollment during their monthly clinic visits. Some participants had already
completed maximum follow-up for the Partners PrEP Study clinical trial at the time this
pilot evaluation was conducted. A total of 110 participants were enrolled in the study, of
which 96 participants responded to ≥5 of 7 daily surveys during the 1st week run-in. Of
5,760 surveys planned for 96 participants over 60 days, 5,412 surveys were distributed, 32
surveys were cancelled after one participant exited due to pregnancy, and 316 surveys were
not delivered due to a mid-study block by a local mobile phone provider
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Table 1

Socio-demographic and behavioral characteristics of participants (N = 96)

N (%) or Median (IQR)

Male 72 (75.0 %)

Age, years 33.3 (30.9–37.3)

Married 93 (96.9 %)

Living with study partner 91 (94.8 %)

Number of children with study partner 1 (0–2)

Number of years in school 11 (8–12)

Earning any income 90 (93.8 %)

Electricity available in the home 46 (48.9 %)

Time spent in Partners PrEP Study, years 2.1 (1.7–2.4)

HIV-infected study partner on antiretroviral therapya 29 (30.2 %)

Number of sex acts, prior montha 4 (2–8)

Any unprotected sex with study partner, prior montha 8 (8.3 %)

Any sex with other partners, prior montha 7 (7.3 %)

Any unprotected sex with any sexual partner, prior montha 13 (13.5 %)

a
Reported through interviewer-administered questionnaire at clinic visit prior to enrollment in text message survey
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Table 2

Text message survey questions, responses, and response rates among answered surveys (N = 5,085)

Survey questions & responses N (%)

Did you have sex yesterday?

 Yes 1,686/5,085 (33.2 %)

 No 3,300/5,085 (64.9 %)

 Choose not to respond 92/5,085 (1.8 %)

 Missing (question not answered) 7/5,085 (0.1 %)

Did you or your partner use a condom when you had sex?a

 Yes 1,399/1,686 (83.0 %)

 No 251/1,686 (14.9 %)

 Choose not to respond 8/1,686 (0.5 %)

 Missing (question not answered) 28/1,686 (1.7 %)

Do you think you will have sex tomorrow?

 Yes 1,463/5,085 (28.8 %)

 No 2,678/5,085 (52.7 %)

 Choose not to respond 860/5,085 (16.9 %)

 Missing (question not answered) 84/5,085 (1.7 %)

Did you remember to take your study pill yesterday?

 Yes 4,651/5,085 (91.5 %)

 No 215/5,085 (4.2 %)

 Choose not to respond 71/5,085 (1.4 %)

 Missing (question not answered) 148/5,085 (2.9 %)

a
Survey question dependent on “yes” response to previous question

AIDS Behav. Author manuscript; available in PMC 2014 November 01.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Curran et al. Page 13

Ta
bl

e 
3

C
ru

de
 a

nd
 a

dj
us

te
d 

od
ds

 r
at

io
s 

fo
r 

re
po

rt
s 

of
 u

np
ro

te
ct

ed
 s

ex
, f

or
 s

ur
ve

y 
da

ys
 w

he
n 

se
x 

w
as

 r
ep

or
te

d

C
or

re
la

te
s

Su
rv

ey
 d

ay
s 

N
 (

%
)a

U
np

ro
te

ct
ed

 s
ex

 N
 (

%
)a

O
R

 (
95

 %
 C

I)
P

A
O

R
 (

95
 %

 C
I)

b
P

G
en

de
r

 
M

al
e

1,
25

4 
(7

6.
0)

20
5 

(1
6.

4)
1.

49
 (

0.
55

, 4
.0

1)
0.

4

 
Fe

m
al

e
39

6 
(2

4.
0)

46
 (

11
.6

)
R

ef

A
ge

 (
ye

ar
s)

 
<

30
40

2 
(2

4.
4)

47
 (

11
.7

)
R

ef

 
30

–3
5

59
1 

(3
5.

8)
56

 (
9.

5)
0.

79
 (

0.
23

, 2
.6

9)
0.

7

 
35

+
65

7 
(3

9.
8)

14
8 

(2
2.

5)
2.

20
 (

0.
73

, 6
.6

1)
0.

2

L
iv

es
 w

ith
 p

ar
tn

er

 
Y

es
1,

58
0 

(9
5.

8)
21

6 
(1

3.
7)

R
ef

R
ef

 
N

o
70

 (
4.

2)
35

 (
50

.0
)

6.
31

 (
1.

24
, 3

2.
23

)
0.

03
3.

88
 (

1.
10

, 1
3.

67
)

0.
04

C
hi

ld
re

n 
to

ge
th

er

 
Y

es
96

6 
(5

8.
6)

16
7 

(1
7.

3)
R

ef

 
N

o
68

4 
(4

1.
5)

84
 (

12
.3

)
0.

67
 (

0.
26

, 1
.7

5)
0.

4

E
du

ca
tio

n 
(y

ea
rs

)

 
5–

8
72

5 
(4

3.
9)

53
 (

7.
3)

R
ef

R
ef

 
>

8
92

5 
(5

6.
1)

19
8 

(2
1.

4)
3.

45
 (

1.
26

, 9
.4

6)
0.

02
3.

05
 (

1.
16

, 8
.0

0)
0.

02

A
ny

 m
on

th
ly

 in
co

m
e

 
Y

es
1,

54
0 

(9
3.

3)
23

2 
(1

5.
1)

0.
85

 (
0.

16
, 4

.6
0)

0.
9

 
N

o
11

0 
(6

.7
)

19
 (

17
.3

)
R

ef

E
le

ct
ri

ci
ty

 a
t h

om
e

 
Y

es
80

3 
(4

8.
7)

12
9 

(1
6.

1)
R

ef

 
N

o
84

7 
(5

1.
3)

12
2 

(1
4.

4)
0.

88
 (

0.
35

, 2
.1

9)
0.

8

A
lc

oh
ol

 u
se

 (
w

ee
kl

y)

 
N

on
e

1,
23

4 
(7

4.
8)

14
3 

(1
1.

6)
R

ef
R

ef

 
A

ny
41

6 
(2

5.
2)

10
8 

(2
6.

0)
2.

68
 (

1.
01

, 7
.1

0)
0.

05
2.

63
 (

1.
00

, 6
.9

0)
0.

05

H
IV

-i
nf

ec
te

d 
st

ud
y 

pa
rt

ne
r 

on
 A

R
T

 
Y

es
49

6 
(3

0.
1)

70
 (

14
.1

)
0.

88
 (

0.
30

, 2
.6

4)
0.

8

 
N

o
1,

15
4 

(6
9.

9)
18

1 
(1

5.
7)

R
ef

AIDS Behav. Author manuscript; available in PMC 2014 November 01.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Curran et al. Page 14

C
or

re
la

te
s

Su
rv

ey
 d

ay
s 

N
 (

%
)a

U
np

ro
te

ct
ed

 s
ex

 N
 (

%
)a

O
R

 (
95

 %
 C

I)
P

A
O

R
 (

95
 %

 C
I)

b
P

Pr
E

P 
us

e 
(s

am
e 

da
y)

 
Y

es
1,

54
0 

(9
7.

2)
22

7 
(1

4.
7)

R
ef

 
N

o
45

 (
2.

8)
10

 (
22

.2
)

1.
65

 (
0.

83
, 3

.2
8)

0.
2

O
R

 o
dd

s 
ra

tio
, C

I c
on

fi
de

nc
e 

in
te

rv
al

, A
O

R
 a

dj
us

te
d 

od
ds

 r
at

io
, P

 p
 v

al
ue

, A
R

T
 a

nt
ir

et
ro

vi
ra

l t
he

ra
py

, P
rE

P 
pr

e-
ex

po
su

re
 p

ro
ph

yl
ax

is

a T
he

re
 w

er
e 

1,
65

0 
su

rv
ey

s 
w

ith
 “

ye
s”

 o
r 

“n
o”

 r
es

po
ns

es
 f

or
 c

on
do

m
 u

se
; 8

 “
ch

oo
se

 n
ot

 to
 r

es
po

nd
” 

re
sp

on
se

s 
an

d 
28

 u
na

ns
w

er
ed

 q
ue

st
io

ns
 w

er
e 

tr
ea

te
d 

as
 m

is
si

ng
 d

at
a

b M
ul

tiv
ar

ia
te

 m
od

el
 in

cl
ud

es
 li

ve
s 

w
ith

 s
tu

dy
 p

ar
tn

er
, e

du
ca

tio
n,

 a
nd

 a
lc

oh
ol

 u
se

AIDS Behav. Author manuscript; available in PMC 2014 November 01.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Curran et al. Page 15

Ta
bl

e 
4

C
ru

de
 a

nd
 a

dj
us

te
d 

od
ds

 r
at

io
s 

fo
r 

re
po

rt
s 

of
 m

is
si

ng
 d

os
es

 o
f 

Pr
E

P

C
or

re
la

te
s

Su
rv

ey
 d

ay
s 

N
 (

%
)a

M
is

se
d 

P
rE

P
 N

 (
%

)a
O

R
 (

95
 %

 C
I)

P
A

O
R

 (
95

 %
 C

I)
b

P

G
en

de
r

 
M

al
e

3,
68

5 
(7

5.
7)

14
5 

(3
.9

)
R

ef
R

ef

 
Fe

m
al

e
1,

18
1 

(2
4.

3)
70

 (
5.

9)
1.

54
 (

0.
99

, 2
.4

0)
0.

06
1.

39
 (

0.
90

, 2
.1

4)
0.

1

A
ge

 (
ye

ar
s)

 
<

30
1,

02
5 

(2
1.

1)
51

 (
5.

0)
R

ef

 
30

–3
5

1,
84

2 
(3

7.
9)

79
 (

4.
3)

0.
86

 (
0.

46
, 1

.6
0)

0.
6

 
35

+
1,

99
9 

(4
1.

1)
85

 (
4.

3)
0.

85
 (

0.
49

, 1
.4

5)
0.

5

L
iv

es
 w

ith
 p

ar
tn

er

 
Y

es
4,

63
5 

(9
5.

3)
19

6 
(4

.2
)

R
ef

R
ef

 
N

o
23

1 
(4

.8
)

19
 (

8.
2)

2.
03

 (
1.

03
, 4

.0
2)

0.
04

2.
09

 (
1.

15
, 3

.7
8)

0.
02

C
hi

ld
re

n 
to

ge
th

er

 
Y

es
3,

15
4 

(6
4.

8)
15

3 
(4

.9
)

R
ef

 
N

o
1,

71
2 

(3
5.

2)
62

 (
3.

6)
0.

74
 (

0.
40

, 1
.3

5)
0.

3

E
du

ca
tio

n 
(y

ea
rs

)

 
5–

8
1,

96
9 

(4
0.

5)
82

 (
4.

2)
R

ef

 
>

8
2,

89
7 

(5
9.

5)
13

3 
(4

.6
)

1.
11

 (
0.

71
, 1

.7
3)

0.
7

A
ny

 m
on

th
ly

 in
co

m
e

 
Y

es
4,

57
2 

(9
4.

0)
19

4 
(4

.2
)

R
ef

R
ef

 
N

o
29

4 
(6

.0
)

21
 (

7.
1)

1.
74

 (
0.

93
, 3

.2
5)

0.
09

1.
52

 (
0.

78
, 2

.9
5)

0.
2

E
le

ct
ri

ci
ty

 a
t h

om
e

 
Y

es
2,

36
2 

(4
8.

5)
98

 (
4.

2)
R

ef

 
N

o
2,

50
4 

(5
1.

5)
11

7 
(4

.7
)

1.
13

 (
0.

71
, 1

.8
0)

0.
6

A
lc

oh
ol

 u
se

 (
w

ee
kl

y)

 
N

on
e

3,
71

1 
(7

6.
3)

17
0 

(4
.6

)
R

ef

 
A

ny
1,

15
5 

(2
3.

7)
45

 (
3.

9)
0.

84
 (

0.
50

, 1
.4

3)
0.

5

H
IV

-i
nf

ec
te

d 
st

ud
y 

pa
rt

ne
r 

on
 A

R
T

 
Y

es
1,

54
3 

(3
1.

7)
80

 (
5.

2)
1.

29
 (

0.
82

, 2
.0

3)
0.

3

 
N

o
3,

32
3 

(6
8.

3)
13

5 
(4

.1
)

R
ef

AIDS Behav. Author manuscript; available in PMC 2014 November 01.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Curran et al. Page 16

C
or

re
la

te
s

Su
rv

ey
 d

ay
s 

N
 (

%
)a

M
is

se
d 

P
rE

P
 N

 (
%

)a
O

R
 (

95
 %

 C
I)

P
A

O
R

 (
95

 %
 C

I)
b

P

Se
x 

(s
am

e 
da

y)

 
Y

es
1,

59
8 

(3
2.

8)
46

 (
2.

9)
R

ef
R

ef

 
N

o
3,

18
2 

(6
5.

4)
16

8 
(5

.3
)

1.
88

 (
1.

34
, 2

.6
4)

<
0.

00
1

1.
87

 (
1.

35
, 2

.6
0)

<
0.

00
1

U
np

ro
te

ct
ed

 s
ex

 
Y

es
23

7 
(4

.9
)

10
 (

4.
2)

0.
95

 (
0.

53
, 1

.7
2)

0.
9

 
N

o
4,

62
9 

(9
5.

1)
20

5 
(4

.4
)

R
ef

O
R

 o
dd

s 
ra

tio
, C

I c
on

fi
de

nc
e 

in
te

rv
al

, A
O

R
 a

dj
us

te
d 

od
ds

 r
at

io
, P

 p
 v

al
ue

, A
R

T
 a

nt
ir

et
ro

vi
ra

l t
he

ra
py

a T
he

re
 w

er
e 

4,
86

6 
su

rv
ey

 r
es

po
ns

es
 w

ith
 “

ye
s”

 o
r 

“n
o”

 r
es

po
ns

es
 f

or
 P

rE
P 

us
e;

 7
1 

“c
ho

os
e 

no
t t

o 
re

sp
on

d”
 r

es
po

ns
es

 a
nd

 1
48

 u
na

ns
w

er
ed

 q
ue

st
io

ns
 w

er
e 

tr
ea

te
d 

as
 m

is
si

ng
 d

at
a

b M
ul

tiv
ar

ia
te

 m
od

el
 in

cl
ud

es
 g

en
de

r,
 li

ve
s 

w
ith

 s
tu

dy
 p

ar
tn

er
, i

nc
om

e,
 a

nd
 s

ex

AIDS Behav. Author manuscript; available in PMC 2014 November 01.


