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Abstract
Background Mobile Health (“mHealth”) interventions have shown promise in improving HIV treatment outcomes 
for stigmatized populations. This paper presents the findings from a randomized controlled trial to assess the efficacy, 
participant-level feasibility and acceptability of a theory-informed mHealth intervention, Motivation Matters!, designed 
to improve viral suppression and ART adherence among HIV-seropositive women who engage in sex work in 
Mombasa, Kenya.

Methods A total of 119 women were randomized between the intervention and standard of care control. The 
primary outcome examined viral suppression (≤ 30 copies/mL) six months following ART initiation. ART adherence 
was assessed monthly using a visual analogue scale. Participant-level feasibility was measured through response rates 
to study text messages. Acceptability was assessed through qualitative exit interviews.

Results Six months following treatment initiation, 69% of intervention and 63% of control participants were virally 
suppressed (Risk Ratio [RR] = 1.09, 95% Confidence Interval [95% CI] (0.83, 1.44). Among women who were viremic 
at baseline and endorsed engagement in sex work, 74% of women in the intervention arm compared with 46% 
of women in the control arm achieved viral suppression at month six RR = 1.61, 95% CI (1.02, 2.55). Adherence was 
higher in intervention versus control participants every month. All participants responded to at least one message, 
and there was a 55% overall response rate to intervention text messages. Qualitative exit interviews suggested high 
acceptability and perceived impact of the intervention.
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Background
In 2016, the Joint United Nations Programme on HIV/
AIDS established three interrelated benchmarks for HIV 
care; by 2030, 95% of people with HIV (PWH) would 
know their HIV status, 95% of people who know their 
HIV status would be on antiretroviral therapy (ART), 
and 95% of people on ART would have suppressed viral 
loads [1]. Identifying strategies to improve viral suppres-
sion, especially in regions and populations most affected 
by HIV, could have a substantial impact on the epidemic.

Sub-Saharan Africa is home to 10% of the world’s pop-
ulation but contains nearly 70% of the global population 
of PWH [1]. Women in sub-Saharan Africa bear a dispro-
portionate burden of HIV due to intersecting economic, 
structural, and biological factors [2]. African females who 
engage in sex work (FSW) are at elevated risk for acquir-
ing and transmitting HIV [3], highlighting the need for 
innovative interventions to support HIV treatment and 
prevention in this population.

The ubiquity of mobile technology in sub-Saharan 
Africa provides unique opportunities for mHealth inter-
ventions. These interventions, which include short mes-
sage service (SMS) and tablet-based applications (“apps”), 
have been leveraged to support ART adherence and viral 
suppression [4], and have generally been highly accept-
able to providers and patients [5, 6]. Moreover, a recent 
review highlighted that mHealth interventions can be 
more rigorous and impactful when derived using a theo-
retical framework [7]. Theory-driven mHealth interven-
tions may be particularly useful in targeting stigmatized 
populations [5, 8–10], but few have been developed by 
and specifically for FSW [11].

The objective of this randomized controlled trial (RCT) 
was to test a culturally-tailored, Information-Motivation-
Behavioral Skills theory-informed (IMB) [12], mHealth 
intervention designed to improve viral suppression 
among FSW. This intervention, entitled Motivation Mat-
ters!, was designed to support adherence in FSW initiat-
ing ART or changing regimens due to virologic failure. It 
was hypothesized that the individualized, 2-way mHealth 
intervention would significantly increase HIV viral sup-
pression compared to control. Additionally, we evaluated 
the intervention’s feasibility by examining participant 
engagement with study text messages and acceptability 
through qualitative exit interviews.

Methods
This study evaluated the efficacy of an mHealth interven-
tion versus standard of care control for improving viral 
suppression (≤ 30 copies/mL) six months after ART ini-
tiation or regimen change in a two-arm randomized con-
trolled trial. Participants were allocated in a 1:1 ratio. The 
goal was to enroll 210 women. In the course of enroll-
ment, it became clear that the population was much 
harder than anticipated to recruit at a single site. In light 
of this limitation, the focus of the study was shifted to 
providing a preliminary measure of efficacy in combina-
tion with an evaluation of participant-level feasibility and 
acceptability to inform a future multi-site trial. The meth-
ods presented here reflect the study as implemented.

Participants
Women were recruited from the Mombasa Cohort, a 
long-term open cohort study of FSW in Mombasa, Kenya 
[13]. Women were eligible to participate if they were ≥ 18 
years old or an emancipated minor, HIV-seropositive, 
initiating ART or starting a new regimen following treat-
ment failure, self-identified as exchanging sex for cash 
or in-kind payment, had access to a mobile phone, were 
willing to receive text messages, and were able to read 
or had a trusted confidant who could read messages to 
them. Women were excluded if they had plans to move 
away in the next six months or had a contraindication to 
immediate ART initiation.

After nine months, due to slow enrollment, the inclu-
sion criteria were expanded to include women who did 
not engage in sex work. This change was possible because 
the messages focused on information, motivation, and 
behavioral skills for ART adherence, and were not spe-
cific to the context of transactional sex. General popula-
tion women were recruited from voluntary counselling 
and testing centers and met all other eligibility criteria.

Ethical approvals and consent for participation
All research procedures were approved by the Kenyatta 
National Hospital - University of Nairobi Ethics 
(P102/02/2015) and Research Committee and the Human 
Subjects Research Committee of the University of Wash-
ington. All participants provided written informed 
consent.

Conclusion The improvements in ART adherence and viral suppression, combined with encouraging data on 
feasibility and acceptability, provides preliminary evidence that Motivation Matters! could support ART adherence and 
viral suppression in women who engage in sex work.

Trial registration This trial was registered with ClinicalTrials.gov (NCT02627365, 10/12/2015; http://clinicaltrials.gov).

Keywords ART, Viral suppression, Adherence, Intervention, Sex workers, Sub-saharan Africa, Randomized controlled 
trial
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Procedures
Participants were recruited from the Mombasa Cohort, 
a long-term open cohort study of women who self-iden-
tified as having exchanged sex for goods or money in the 
past month at the time of enrollment. Participants in the 
Mombasa Cohort attended monthly follow-up appoint-
ments with regular HIV and STI screening. Detailed 
methods have been described elsewhere [14]. Mombasa 
Cohort participants who were HIV-positive but had not 
started ART were eligible to screen for the Motivation 
Matters! trial. No repeat HIV testing was required for 
women who were switching ART regimens due to treat-
ment failure.

Eligible women were offered enrollment after com-
pleting written informed consent for participation in 
the trial. A face-to-face interview was conducted using 
a standardized questionnaire to collect information on 
demographic characteristics, medical history, and sex-
ual behavior. Participants received a second pre-ART 
counseling session that highlighted the importance ART 
adherence and discussed barriers and facilitators. A 
one-month supply of ART was dispensed, and partici-
pants were randomized to the intervention and control 
conditions.

The randomization was generated by a biostatisti-
cian who had no other role in the study. Participants 
were assigned to the intervention or control arm in a 
1:1 ratio using block randomization with variable block 
sizes. In Mombasa, treatment groups were assigned using 
sealed, opaque, serially numbered envelopes ordered in 
the sequence of treatment assignments generated using 
STATA version 14 (StataCorp, College Station, TX, USA). 
Due to the nature of the intervention, neither participants 
nor study staff could be blinded to study arm assignment. 
Differences in clinical management and counselling were 
minimized by providing pre-ART counseling prior to 
randomization and adhering to comprehensive standard 
operating procedures that guided participant counseling 
and evaluations during follow-up.

With the exception of informed consent forms, hard 
copies of data collection forms and electronic files did 
not include personal identifiers. All study documents 
were maintained in locked cabinets within filing rooms 
accessible only to study staff, and consents were stored 
separately from other study documents. Electronic data 
files were encrypted, password protected and accessible 
only to the research team.

Following the enrollment visit, all participants were 
asked to return monthly for six months. At each visit, 
study staff assessed ART adherence, discussed adher-
ence barriers, and provided ART refills. Adherence data 
were collected monthly using a self-reported, validated 
visual analogue scale (VAS) [15, 16]. Adverse events 
were assessed at each visit. At months three and six, 

participants had blood drawn for CD4 count and plasma 
viral load. Viral loads for all samples were batched and 
tested after completion of follow-up. At month six, par-
ticipants completed a semi-structured interview to col-
lect qualitative feedback about their experiences. This 
interview included questions about women’s motivation 
for adherence and interactions with healthcare provid-
ers. The interviewer also administered the LifeWindows 
Information–Motivation–Behavioral Skills ART Adher-
ence Questionnaire (LW-IMB-AAQ), a 33-item measure 
designed to assess information, motivation, and behav-
ioral constructs related to ART adherence [17–20]. Par-
ticipants received 250 Kenya Shillings (approximately 
US$2.50) at each visit as compensation for transportation 
costs.

Participants randomized to the control arm received 
standard of care for ART delivery according to Kenyan 
guidelines. Consistent with the standard of care for ART 
delivery in the research clinic, participants in the control 
arm were provided with a phone number to contact a 
nurse or doctor if they had questions.

In addition to all services provided in the control con-
dition, participants randomized to the intervention arm 
received the mHealth intervention, Motivation Matters!. 
The intervention was informed by iterative focus group 
discussions (FGDs) with FSW with HIV. In accordance 
with IMB theory [12], the intervention included text mes-
sages related to information, motivation, and behavioral 
skills to support ART adherence. The intervention devel-
opment has been published and includes the full text of 
all intervention messages [21]. Women received three 
messages per week in month one, then two messages per 
week until study completion. To maintain privacy, HIV 
was referred to “blood pressure” and ART as “medicine.” 
Earlier messages included more informational (e.g. “Hi 
[name], For blood pressure to be controlled, take all of 
your medicine at the same time every day. How are you 
doing? Sister Carol”) and motivational content (e.g. “[Hi 
[name], Your children are precious. Continue taking good 
care of yourself, so that you can take care of them. Are 
you well? Sister Carol”), while later messages included 
more behavioral skills (e.g. “Hi [name], A reminder such 
as alarms, start of TV shows, or before bed can help you 
take your blood pressure medicine. Any questions? Sister 
Carol”). Messages were personalized based on partici-
pants’ name, preferred language (English or Kiswahili), 
religion (Christian, Muslim, or neither), parity, and deliv-
ery time. Messages were automatically sent via the Tex-
tIt platform [22, 23]. Women were instructed to respond 
to text messages with either “poa” (“okay”) or “swali” 
(“question”), utilizing the same response options as an 
earlier trial of an mHealth intervention to support ART 
adherence in Kenya [8]. A study nurse called women 
who indicated they had a question within one business 
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day. If participants did not reply to text messages within 
48 h, they received a reminder message. If there was still 
no response, study staff made a follow-up call. To cover 
the 1 Kenyan shilling (approximately US$0.01) cost per 
message of responding to 8–12 study text messages each 
month, women in the intervention arm received pre-
paid airtime credit of 50 Kenyan shillings (approximately 
US$5) at each visit.

During the exit interview six months following treat-
ment initiation, we assessed the intervention’s accept-
ability. Women in the intervention arm were asked to 
share their reactions to the intervention and suggestions 
for improvement. Specifically, feedback was elicited 
about the intervention’s content, structure (including the 
number and frequency of messages), and confidentiality 
concerns.

Results were disseminated to participants and stake-
holders through a Community Advisory Board and mul-
tiple dissemination meetings targeting different groups 
including participants, collaborating institutions, and 
health department officials at the local and national level.

Laboratory
All assays were performed in the research laboratory in 
Mombasa. Screening and confirmatory HIV tests were 
performed according to Kenyan guidelines [24], using 
Determine (Unipath Limited, Bedford, UK) and Unigold 
(Trinity Biotech, Jamestown NY, USA) kits. Enumeration 
of CD4 cells was performed by FACSCount (BD Biosci-
ences, Erembodegem, Belgium). Plasma HIV viral loads 
were quantified using the Aptima system (Hologic Cor-
poration, San Diego, CA, USA).

Sample size and statistical analysis
Based on prior research in this population [25], it was 
estimated that 75% of women in the control arm would 
have an undetectable viral load at month six. Assuming 
90% viral suppression in the intervention arm, a sample 
size of 100 women per arm was needed to reject the 
null hypothesis that viral suppression did not differ sig-
nificantly in the intervention and control arms with 80% 
power for a two-sided, uncorrected chi-squared statistic, 
at a significance level of 0.05. The sample size estimate 
anticipated that 95% of participants would contribute to 
the primary analysis. Women who were lost to follow-
up were considered to be not virally suppressed and 
included in the analyses. Thus, the trial aimed to recruit 
210 women (105 per arm). This trial was registered with 
ClinicalTrials.gov (NCT02627365; 10/12/2015; http://
clinicaltrials.gov).

All data were collected on hard copy case report forms 
and entered in an electronic database with internal logic 
checks for key variables. Line listing of all variables was 
performed by printing out a hard copy of the electronic 

dataset and manually comparing it to the source docu-
ments to identify and correct any key-in errors.

The primary analysis comparing viral suppression (≤ 30 
copies/mL) at month six was performed according to the 
intent-to-treat principle. A chi-squared test was used to 
compare the proportion of participants with suppressed 
viral load vs. detectable viral load in the intervention arm 
compared to the control arm. Participants who actively 
withdrew or were known to have died were excluded 
from analyses. Participants who were lost to follow-up 
contributed to final endpoint analyses by assuming that 
they had a detectable viral load at six months. General-
ized linear models with a log-binomial link were used to 
examine the effect of the intervention on viral suppres-
sion and having 100% or <100% self-reported adherence 
each month [26]. T-tests were performed to examine 
differences in the information, motivation, and behavior 
subscales of the LW-IMB-AAQ between women ran-
domized to the intervention versus control arms.

Participant-level feasibility was measured by the pro-
portion of participants who responded to text messages, 
the overall proportion of messages receiving a response, 
and the proportion of clients who asked a question.

Participant-level intervention acceptability was 
assessed through content analysis of qualitative exit 
interviews. Interviews were audio-recorded, transcribed, 
and coded by authors GW and FMA. Content analysis 
using an inductive approach was used to identify emer-
gent themes.

Results
Between July 2016 and December 2017, 135 women were 
screened, of whom 119 (88%) were enrolled (Fig. 1). All 
16 women who were not enrolled declined ART initia-
tion (16/135, 12%). Sixty participants were randomized 
to the intervention condition and 59 were randomized to 
the standard of care control. One participant died dur-
ing follow-up, cause unknown, and one participant vol-
untarily withdrew because she was moving out of the 
region. Twelve women were lost to follow-up. HIV RNA 
viral load test results for month six were compromised 
for 12 participants who were retained through the six-
month intervention period; their data was excluded from 
the primary outcome analysis.

Participants had a mean age of 33.9 (standard devia-
tion [SD] = 8.1) years and a mean of 8.9 years of education 
(SD = 3.4; Table 1). Of the 119 women enrolled, 108 (91%) 
reported that they were newly initiating ART and 11 
(9%) were switching regimens due to treatment failure. 
Baseline plasma viral load was undetectable in 23 (20%) 
women. Current engagement in sex work was reported 
by 88 (74%) participants. At enrollment, 97 (82%) women 
reported sexual activity during the past week, of whom 
56 (62%) reported consistent condom use.

http://clinicaltrials.gov
http://clinicaltrials.gov
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At the primary endpoint analysis at six months, viral 
suppression was observed in 35/51 (69%) women in the 
intervention arm compared to 34/54 (63%) women in 
the control arm (Table 2; Risk Ratio [RR] 1.09 95% Con-
fidence Interval [95% CI] 0.83 1.44). Secondary analyses 
were performed excluding the 19/105 (18%) participants 
with suppressed baseline viral load and 14/105 (13%) 
women who were not engaged in sex work. Of the 
remaining women, 26/35 (74%) in the intervention arm 
and 12/26 (46%) in the control arm achieved viral sup-
pression at month six, (RR 1.61, 95% CI 1.02, 2.55).

Perfect adherence by VAS was higher in intervention 
participants compared to control participants during 
every month of the intervention. The greatest difference, 
and the only one that was statistically significant, was 
adherence in the first month following initiation of the 
ART regimen (53/57 [93%] versus 37/52 [71%], RR 1.31, 
95% CI 1.08, 1.58; Table 3).

Relative to women in the control arm, women in the 
intervention arm endorsed higher values on the LW-
IMB-AAQ [16], though none of the differences were 
statistically significant. Specifically, women reported 
having more information about HIV (88.3 [SD = 15.5] 

Fig. 1 Consort Diagram for Motivation Matters! Randomized Controlled Trial
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versus 85.3 [SD = 19.6]), motivation to adhere to ART 
(70.8 [SD = 17.6] versus 67.3 [SD = 23.1]), and behavioral 
skills for ART adherence (80.8 [SD = 15.4] versus 77.0 
[SD = 18.7]).

Participant-level feasibility was assessed by the rate of 
response for text messages. Each woman in the interven-
tion arm was sent 50 text messages during the six-month 
study period. All intervention participants responded 
to at least one message. The average overall response 
rate was 1,595/2,900 (55%). The response rate decreased 
slightly over time, with 402/638 (63%) messages elic-
iting a response during the first month compared to 
191/406 (47%) messages eliciting a response during 
month six (Fig. 2). Thirty-nine of 66 women (59%) in the 
intervention arm asked at least one question during the 
intervention.

Table 1 Enrollment socio-demographic and clinical characteristics by study condition
Variable All

(N = 119)
Mean (SD) or
% (n)

Intervention
(n = 60)
Mean (SD) or
% (n)

Control
(n = 59)
Mean (SD) or
% (n)

Age (Mean, SD) 33.9 (8.1) 33.6 (8.0) 34.2 (8.2)

Marital Status: % (n)

Married
Never Married
Widowed/Divorced

10.9 (13)
21.0 (25)
58.0 (69)

5.0 (3)
21.7 (13)
61.7 (37)

16.9 (10)
20.3 (12)
54.2 (32)

Years of School
Mean (SD)

8.9 (3.4) 8.6 (3.2) 9.2 (3.6)

Religion

Christian % (n)
Muslim % (n)
Other % (n)

69.7 (83)
14.3 (17)
0.8 (1)

68.3 (41)
13.3 (8)
1.7 (1)

71.2 (42)
15.3 (9)
0.0 (0)

Any Alcohol Use % (n) 68.1 (81) 73.3 (44) 62.7 (37)

In past week:

Condomless sex
Abstinent

29.4 (35)
18.5 (22)

31.7 (19)
13.3 (8)

27.1 (16)
23.7 (14)

If had sex in past week:

100% condom
# sex acts (Median, IQR)
# sex partners (Median, IQR)

61.5 (56)
2.0 (1.0, 5.0)
2.0 (1.0, 5.0)

62.0 (31)
3.0 (1.0, 5.3)
2.0 (1.0, 5.3)

61.0 (25)
2.0 (1.0, 3.0)
1.0 (1.0, 3.0)

Transactional sex 73.9 (88) 85.0 (51) 62.7 (37)

Viral load (copies/mL) 96464 (210804) 93832 (221264) 99095 (201703)

Viral load ≤ 30 copies/mL 19.8 (23) 19.0 (11) 20.7 (12)

Table 2 Viral suppression (≤ 30 copies/mL) following six month 
intervention period

Intervention
% (n/N)

Control
% (n/N)

Rela-
tive 
Risk 
(RR)

95% CI 
for RR

p-
val-
ue*

All women 68.6 (35/51) 63.0 
(34/54)

1.09 0.83, 1.44 0.52

FSW 78.6 (33/42) 63.2 
(24/38)

1.24 0.93, 1.66 0.10

Viremic at 
Baseline

73.7 (28/38) 59.5 
(22/37)

1.24 0.89, 1.72 0.50

FSW viremic at 
Baseline

74.3 (26/35) 46.2 
(12/26)

1.61 1.02, 2.55 0.04

*Relative Risk from log binomial generalized linear model

Table 3 Adherence outcomes over the six month intervention period by study condition
All
% (n/N)

Intervention
% (n/N)

Control
% (n/N)

Relative Risk (RR) 95% CI for RR p-value*

Perfect Adherence by VAS

Month 1
Month 2
Month 3
Month 4
Month 5
Month 6

82.6 (90/109)
88.0 (88/100)
89.8 (88/98)
86.0 (86/100)
83.5 (81/97)
83.5 (81/97)

93.0 (53/57)
88.2 (45/51)
90.2 (46/51)
88.0 (44/50)
89.8 (44/49)
87.2 (41/47)

71.2 (37/52)
87.8 (43/49)
89.4 (42/47)
84.0 (42/50)
77.1 (37/48)
80.0 (40/50)

1.31
1.01
1.01
1.05
1.16
1.09

1.08, 1.58
0.87, 1.16
0.88, 1.15
0.89, 1.23
0.97, 1.40
0.91, 1.30

0.01
0.91
0.90
0.59
0.09
0.32

*Relative Risk from log binomial generalized linear model.
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Interviews focused on participant-level acceptability 
were conducted with 91 of 106 women who completed 
the study, including 48/50 (96%) intervention and 43/56 
(77%) control participants. Overall, women reported feel-
ing highly motivated to adhere to ART for their health 
(36%, 33/91), children (22%, 20/91), and longevity (20%, 
18/91). All women reported that the clinic cared about 
their wellbeing, with several women mentioning that they 
felt like they “received good attention,” and were appre-
ciative of staff “provid[ing] hope” and “encouragement.”

Among intervention participants, feedback about the 
intervention content was overwhelmingly positive. One 
woman summarized: “The messages [I] was receiving 
gave me hope. I felt I was not alone.” All intervention 
participants felt that the text messages improved their 
overall wellbeing and ART adherence, indicating that 
they “helped motivate me to take my drugs” and “reduced 
[the] stress [of taking ART].” When asked what mes-
sage content was most meaningful, the most common 
responses included religion (10/48, 20%), children and 
families (6/48, 13%), and support from clinic staff (3/48, 
6%). For example, “The messages telling me I am impor-
tant and needed in the lives of my children and being told 
I am beautiful motivate me a lot.” None of the women 
expressed dissatisfaction about the message content and 
all stated that they found the intervention helpful. Five 
(10%) women had suggestions for making the content of 

the text messages more meaningful and increasing the 
effectiveness of the intervention. Two (4%) suggested 
increasing the religious messaging and two (4%) sug-
gested that “messages should be sent only on weekdays” 
because “if you asked a question on Saturday…you have 
to wait until Monday [to get a call].”

The structure of the intervention was generally well-
received. Forty-four (92%) participants indicated that the 
message frequency was “good,” while two (4%) suggested 
there were too few messages and two (4%) suggested 
there were too many. Six (12%) women reported difficulty 
responding to messages due to lack of airtime credit. 
Three (6%) women felt that nurses took too long to call 
them back when they had a question. One said, “When 
I ask or reply with a question, I would prefer to talk then 
and there so that if there is a problem it is solved immedi-
ately.” In addition, two (4%) women suggested that nurses 
should respond to questions via text.

Women consistently reported that they appreciated the 
measures taken to protect their confidentiality. For exam-
ple, one woman reported that referring to ART as blood 
pressure medication “guaranteed confidentiality.” Sixteen 
(33%) women in the intervention arm volunteered that at 
least one person was curious about their study text mes-
sages, but there was no inadvertent disclosure. To ensure 
confidentiality, one woman shared that she deleted the 
text messages after reading them.

Fig. 2 Proportion of responses to study text messages over the six month intervention
 period
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Discussion
This RCT of a theory-based, mHealth intervention 
aimed to support viral suppression in women initiating 
or changing ART regimens. Despite efforts to extend 
the recruitment period and expand inclusion criteria to 
include women who did not report engagement in sex 
work, only 119 of the intended 210 women were enrolled, 
limiting our ability to detect significant findings. Recruit-
ment was challenging because it was difficult to find a 
sufficient number of women who were HIV-seropositive, 
not currently taking ART, and willing to initiate treat-
ment. In a setting where public-sector HIV treatment 
had been available since 2004 and treatment for all peo-
ple living with HIV regardless of CD4 count or disease 
stage was implemented in 2016, this meant that most 
recruitment had to be achieved by identifying and enroll-
ing FSW who were newly diagnosed with HIV into the 
Mombasa Cohort. We also recruited women who were 
switching to a second-line regimen due to treatment fail-
ure, but with modern ART regimens, these cases were 
infrequent. Of the 119 women who enrolled in the study, 
69% of intervention and 63% of control participants were 
virally suppressed at six months. Participants in the 
intervention arm reported significantly higher adherence 
compared to participants in the control arm during the 
first month of the intervention.

The small magnitude of the overall difference in viral 
suppression between the study arms may be related to 
the inclusion of an active control condition. Specifically, 
the standard of care included monthly appointments to 
monitor and support ART adherence and problem solve 
adherence barriers. Since both are evidence-based strat-
egies for ART adherence [27], it is possible the active 
control attenuated the observed effect of Motivation 
Matters!.

A secondary analysis was conducted to identify the 
intervention effect within the intended participant pop-
ulation. In addition to relaxing the inclusion criteria to 
include women who did not engage in sex work, 20% 
of the enrolled women denied taking ART, but had an 
undetectable viral load at baseline. Among women who 
reported engaging in sex work and who had a detectable 
viral load at baseline, viral load suppression was achieved 
by 74% of intervention participants compared to 46% of 
control participants.

While mHealth interventions have demonstrated some 
efficacy for changing behavior, there are gaps in under-
standing the mechanisms through which these interven-
tions effect change [7]. In the present trial, intervention 
participants reported modestly, though non-significantly, 
higher levels of information, motivation and behavioral 
skills for ART adherence compared to participants in the 
control arm, which is consistent with other studies [28].

Participants receiving Motivation Matters! responded 
to 55% of the intervention messages, suggesting high 
individual-level feasibility. This is lower than the 70% 
response rate in the first published 2-way mHealth ART 
adherence intervention in 2010 [8], but much higher than 
the 28% average response rate in contemporary two-way 
mHealth interventions for PWH in Africa [29]. It is pos-
sible that text messages simply are not as novel as they 
were when the original trials were conducted. Spam text 
messages have become ubiquitous and phone users may 
be accustomed to ignoring messages. It may be necessary 
to adapt mHealth interventions to align with people’s 
changing interactions with technology to maintain their 
novelty and relevance.

In the decade since the initial 2-way text message 
intervention showed improvements in viral suppression 
[8], subsequent trials have demonstrated inconsistent 
effects [29, 30]. The timing of mHealth interventions in 
relation to individuals’ HIV treatment history may be an 
important contextual factor. Interventions that coincide 
with ART initiation or regimen changes following viro-
logic failure could be more impactful than interventions 
implemented after the habit of taking a new ART regi-
men has been established [31].

The qualitative data collected at the end of the study 
provided useful information about participant-level 
acceptability of the intervention and identified points for 
improvement. The content, number, and frequency of 
intervention text messages were generally well-received. 
The favorable feedback on acceptability may have 
extended from development of the intervention based on 
focus group discussions with the target population [21].

This study had several notable strengths. First, it was 
the first intervention designed by and for FSW, a key pop-
ulation in the HIV epidemic. Second, validated tools were 
used to explore potential mechanisms influencing ART 
adherence and viral suppression. The LW-IMB-AAQ 
allowed a preliminary examination of the intervention’s 
effects on information, motivation, and behavioral skills 
[12, 16]. Third, the focus on viral suppression, a biologi-
cal outcome, added methodological rigor and a critically 
important clinical endpoint. Finally, the data demonstrat-
ing the feasibility and acceptability of this intervention 
for the target population provide a strong foundation for 
a larger study.

This study also had important limitations. First, the 
trial did not reach its target sample size, and the result-
ing analyses were under-powered to detect an interven-
tion effect. Second, while the intervention was developed 
for FSW, inclusion criteria were relaxed to increase the 
number of evaluable participants. The intervention effect 
was larger in a subset analysis including only FSW, sug-
gesting the potential for greater impact in the population 
for which the intervention was designed. Third, when 
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viral load testing was performed after completion of the 
trial, 20% of participants were unexpectedly virally sup-
pressed at enrollment. This suggests that some women 
who reported that they were just starting ART were 
already on treatment. Finally, while participants received 
sufficient paid airtime to return messages, several women 
reported that they ran out of airtime to respond. Future 
studies may benefit from providing free texting to the 
study number and utilization of community-owned 
wireless networks in Africa that provide free services to 
members.

Conclusion
Overall, Motivation Matters! achieved 6% higher viral 
suppression at six months compared to the control arm, 
though the difference was not statistically significant. 
The effect size was much larger in FSW who were not 
virally suppressed at baseline, the population for which 
the intervention was developed. A larger multi-site trial 
focused exclusively on this population is needed to dem-
onstrate effectiveness at scale and examine barriers and 
facilitators to widespread implementation.
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