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Background—Retention of patients in HIV care is crucial to ensure timely treatment initiation, 

viral suppression, and to avert AIDS-related deaths. We did a randomised trial to determine 

whether a text-messaging intervention improved retention during the first year of HIV care.

Methods—This unmasked, randomised parallel-group study was done at two clinics in informal 

settlements in Nairobi, Kenya. Eligible participants were aged 18 years or older, HIV-positive, had 

their own mobile phone or access to one, and were able to use simple text messaging (or have 

somebody who could text message on their behalf). Participants were randomly assigned (1:1), 

with random block sizes of 2, 4, and 6, to the intervention or control group. Participants in the 

intervention group received a weekly text message from the automated WelTel service for 1 year 

and were asked to respond within 48 h. Participants in the control group did not receive text 

messages. Participants in both groups received usual care, which comprised psychosocial support 

and counselling; patient education; CD4 cell count; treatment; screening for tuberculosis, 

opportunistic infections, and sexually transmitted infections; prevention of mother-to-child 

transmission and family planning services; and up to two telephone calls for missed appointments. 

The primary outcome was retention in care at 12 months (ie, clinic attendance 10–14 months after 

the first visit). Participants who did not attend this 12-month appointment were traced, and we 

considered as retained those who were confirmed to be active in care elsewhere. The data analyst 

and clinic staff were masked to the group assignment, whereas participants and research nurses 

were not. We analysed the intention-to-treat population. This trial is registered with 

ClinicalTrials.gov, number NCT01630304.

Findings—Between April 4, 2013, and June 4, 2015, we screened 1068 individuals, of whom 

700 were recruited. 349 people were allocated to the intervention group and 351 to the control 

group. Participants were followed up for a median of 55 weeks (IQR 51–60). At 12 months, 277 

(79%) of 349 participants in the intervention group were retained, compared with 285 (81%) of 

351 participants in the control group (risk ratio 0·98, 95% CI 0·91–1·05; p=0·54). There was one 

mild adverse event related to the intervention, a domestic dispute that occurred when a 

participant’s partner became suspicious of the weekly messages and follow-up calls.

Interpretation—This weekly text-messaging service did not improve retention of people in early 

HIV care. The intervention might have a modest role in improving self-perceived health-related 

quality of life in individuals in HIV care in similar settings.

Introduction

Retention of individuals with HIV in care is crucial to meet the UNAIDS 90-90-90 targets: 

that is, by 2020, 90% of people living with HIV will know their status, 90% of those who 

know their status will be on antiretroviral therapy (ART), and 90% of those on ART will 

have undetectable levels of HIV.1 When we conceived this study, CD4 cell count determined 

ART eligibility, and retention in care was worse among those not yet eligible for ART than 

for those being treated.2 We hypothesised that the WelTel text-messaging intervention, 

previously found to improve ART adherence and viral suppression,3 might improve retention 

earlier in the continuum of care. In 2013, during the course of the study, new ART 

guidelines from WHO increased the lower CD4 limit for treatment eligibility to 500 cells per 

μL,4 and in 2016 WHO again revised its ART guidelines to recommend that all individuals 

initiate ART, irrespective of CD4 cell count.5 Retention in care among individuals with HIV, 
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regardless of their position along a changing continuum of care, is imperative to prevent 

transmission of the virus, reduce morbidity, and improve survival.

The global expansion in mobile phone use, with high uptake in Africa, has presented new 

opportunities to use mobile phones to engage patients in care. In 2016, the penetration of 

mobile phone use in Kenya reached 88% and is projected to grow.6 Shared phone use is 

common in the region and further increases the proportion of Kenyans who have mobile 

phone access.7 Results from one of the first mobile health (mHealth) trials in Africa, WelTel 

Kenya1, showed that patient–clinician text messaging significantly improved treatment 

adherence and viral suppression among individuals who had initiated ART.3 The WelTel 

intervention involves sending weekly interactive text messages, which are followed up by 

telephone calls if a patient indicates that they have an issue. Findings from meta-analyses 

corroborate that weekly, bi-directional text messages are an effective adherence support tool;
8,9 however, it was unknown whether regular mobile phone communication could improve 

retention in care.

With the expansion of HIV care in Kenya, individuals have more options as to where they 

seek their care, which could make retention in one particular clinic a poor proxy measure for 

retention in care generally. In addition to clinic visits, we examined retention using 

telephone and community tracing to determine if participants were retained in care. In this 

study, we aimed to assess the effect of a weekly, interactive text-message service (WelTel) 

on retention during the first year of HIV care.

Research in context

Evidence before this study

Retention in care after a positive HIV test promotes the timely initiation of antiretroviral 

therapy (ART), and reduces the risk of morbidity and mortality. We searched PubMed, 

the Cochrane Library, and Google Scholar using the terms “retention”, “HIV”, 

“engagement in care”, and “mobile phones” for articles published between Aug 2, 2011, 

and June 28, 2017. We did not use language restrictions. When we conceived this study, 

in 2011, few interventions had been specifically tested or implemented to retain patients 

in the early stages of HIV care. At the same time, increasing mobile phone use in limited-

resource settings provided new opportunities to engage patients in care. Evidence arose 

that weekly, interactive text messaging improved ART adherence, but no such studies had 

been done at the beginning of our literature search to determine whether a similar text 

messaging service could be used to improve retention in HIV care. During the course of 

our trial, studies were published showing that mobile phone interventions improved 

retention in care in prevention of mother-to-child transmission programmes. Several 

studies of text-message appointment reminders in general HIV populations also emerged, 

most of which were in higher-resourced settings, but these studies did not show an effect. 

The studies in adult populations might have been limited by the observation of those with 

HIV as a subgroup, selection bias, and a before-and-after study design. Additionally, the 

studies on adult populations published during our trial examined text messages as 

appointment reminders, rather than as a way to promote patient engagement in care 

through interactive, weekly communication.
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Added value of this study

To the best of our knowledge, this was the first study to examine whether weekly, 

interactive text messaging had an effect on patient retention during the first year of HIV 

care. This study measured the effect of the intervention on short-term outcomes, such as 

whether participants who received the intervention were more likely than those who had 

usual care only to return to the clinic within 3 weeks to receive their first CD4 cell count 

test results or to initiate ART sooner, as well as the effect of the intervention on longer-

term 12-month retention in care. Since individuals with HIV in this setting have several 

options as to where they seek their care, we used telephone or community tracing to 

identify participants who did not return to the study clinics at 12 months. Those active in 

care elsewhere were considered to be retained. By measuring retention in care (active in 

care at any clinic) rather than retention in clinic (active in care at the clinic of enrolment), 

we were able to obtain a more accurate measurement of 12-month retention in care than 

if we had used retention in clinic as a proxy measure. Although this particular text-

messaging intervention did not have an effect on the short-term or longer-term retention 

outcomes measured in this study, it did, however, have an effect on self-perceived health-

related quality-of-life scores.

Implications of all the available evidence

Despite existing evidence that interactive text-messaging between health-care providers 

and individuals with HIV improves ART adherence, we found no effect on retention 

during the first year of HIV care. The modest improvement in quality-of-life scores 

observed in this study requires further evaluation. For optimal success of test and treat 

strategies, interventions that improve both retention in care and medication adherence 

from the time of a positive HIV test are required.

Methods

Study design

WelTel Retain10 is an unmasked, randomised, parallel-group study done at two clinics in 

Nairobi, Kenya.

The original study protocol and the information and consent form were approved by the 

University of British Columbia Clinical Research Ethics Board (H12-00563) and the African 

Medical and Research Foundation Ethics and Scientific Review Committee (P40/12). Ethics 

approval was renewed on an annual basis. The study protocol has been published elsewhere.
10

The trial was designed as a single-site study; however, a nationwide shortage of HIV test kits 

led to slower-than-expected recruitment. To compensate, after the protocol was published we 

added a second site, which was similar to the original site in that it was a comprehensive 

care centre located in an informal settlement in Nairobi.

Between April 4, 2013, and June 4, 2015, participants were recruited from the Kibera 

Community Health Centre, located in a large informal settlement in Nairobi. This clinic is 
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operated by Amref Health Africa, the largest non-governmental health organisation based in 

Africa. The population the clinic serves either has minimal or no access to services such as 

education, water, sanitation, and other public services. On Feb 26, 2014, recruitment began 

at a second clinic, the Baba Dogo Health Centre, situated in another large informal 

settlement in Nairobi and operated by Partners for Health and Development in Africa, a non-

profit organisation registered in Kenya and affiliated with the University of Manitoba. 

Recruitment ended at this site on May 27, 2015.

Participants

Individuals who tested HIV-positive were referred to a research nurse, who assessed study 

eligibility using a checklist. To be eligible, patients had to be at least 18 years old, own or 

have access to a mobile phone, and be able to use simple text messaging (or have somebody 

who could text message on their behalf). Exclusion criteria were previous assessment for 

ART eligibility, previous or current exposure to ART, and pregnancy. Written informed 

consent was obtained from all participants, except for illiterate individuals, who provided 

consent with a thumbprint in the presence of a literate witness.

Randomisation and masking

Participants were randomly assigned to the intervention or control groups with a 1:1 ratio 

and random block sizes of 2, 4, and 6. Block sizes were not disclosed. An investigator was 

responsible for computerised sequence generation, and a research assistant for allocation 

concealment. Research nurses enrolled participants and implemented group assignments. 

Allocations were sealed in individual, sequentially numbered opaque envelopes. After 

meeting inclusion criteria, consenting to participate, and completing baseline assessments, 

participants were assigned to a study group by the research nurse who opened one of the 

numbered envelopes to determine allocation.

The research nurses and participants were not masked to study group assignment because 

the intervention required overt participation; however, the data analyst and clinic staff (who 

collected data on primary and clinical outcomes), including lab technicians and community 

health workers who did the community tracing, were masked. We did not investigate the 

success of masking.

Procedures

Participants were randomly assigned to receive the intervention (WelTel) in addition to usual 

care, or to usual care only. The WelTel service consisted of weekly text messages to check 

how patients were doing and provide them with the opportunity to identify whether 

assistance was required (appendix). Every Monday morning, a short message service (SMS) 

gateway sent text messages to participants in the intervention group, asking “Mambo?” 

(Swahili for “How are you?”). Participants were instructed to respond within 48 h of 

receiving the message, stating either that they were well (eg, Sawa—Swahili for “okay”) or 

that they were having difficulties (eg, “Shida”—Swahili for “difficulty”). The research 

nurses telephoned all participants who reported a problem or did not respond and recorded 

participants’ issues and reasons for non-response. Participants in the intervention group 
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received the intervention until death, study withdrawal, or study exit (after natural 

completion of the study), whichever came first.

Participants in the control group did not receive text messages from the automated WelTel 

service. Participants in both the control and intervention groups received usual care and were 

followed up according to clinic protocol (appendix). Baseline laboratory testing included 

two rapid HIV tests: Alere Determine HIV-1/2 (Alere, Chiba-ken, Japan) and Uni-Gold 

(Trinity Biotech, Wicklow, Ireland), which was used as a confirmatory test. CD4 cell counts 

were measured at the baseline visit. Among other services, usual care included psychosocial 

support and counselling, patient education, and treatment (appendix). Patients who did not 

attend a clinic appointment were called 1 day after a missed appointment, and, if necessary, 

they were called a second time 3 days later.

Outcomes

The primary outcome was 12-month retention in care, measured by whether the participant 

attended a follow-up appointment 10–14 months after their first clinic visit. We considered 

as retained participants who were confirmed as actively in care elsewhere. To determine 

whether a participant attended a follow-up appointment 10–14 months after their first visit, 

clinicians recorded clinic visit dates on study-specific data collection forms. If a participant 

did not attend a visit within the 10–14 month timeframe, participants were telephoned to 

determine if they were active in care elsewhere. If they could not be reached over the phone, 

community health workers traced the participant in the community to assess their retention-

in-care status.

The key secondary outcome was retention in stage 1 HIV care,11 defined as the proportion 

of participants who returned to the clinic within 3 weeks to complete their first ART 

eligibility assessment (ie, to receive their first CD4 cell count result).8 Additional secondary 

outcomes were proportion of participants who were ART-eligible at baseline who initiated 

ART within 3 months; time to ART initiation; 6-month retention in clinic (attendance at the 

6-month appointment within 5–7 months of the first visit); mean proportion of scheduled 

appointments kept; level of engagement (the proportion of participants who were non-

engagers [participants who did not return after their initial visit], sporadic users [participants 

who attended up to 70% of their scheduled appointments], and regular users [participants 

who attended between 70% and 100% of their appointments]); level of social support (rated 

using a five-level Likert-type scale); satisfaction with care (rated using a seven-level Likert-

type scale); health-related quality of life (HRQoL; mental and physical composite scores 

using an adapted version of the 12-Item Short Form Survey); adverse events; and all-cause 

mortality.

Visit and clinical data were collected at each visit using study-specific forms. Clinic 

electronic medical records were also a source of data (eg, death data). Data on HRQoL, 

satisfaction with care, social support, and participants’ perceptions of the intervention were 

collected using interviewer-administered questionnaires at the baseline, 6-month, and 12-

month visits.
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The following changes were made to the study outcomes after the study protocol was 

published, but before we did the analyses. To compare the effect of the intervention on 6-

month and 12-month retention in clinic, we included 12-month retention in clinic as an 

outcome. We defined retention in clinic as attendance at a clinic visit at the site of enrolment 

during the specified timeframe (5–7 months for 6-month retention in clinic and 10–14 

months for 12-month retention in clinic). In the protocol, a timeframe was not specified for 

the two secondary outcomes involving appointment attended (ie, proportion of scheduled 

appointments kept and level of engagement).10 Before analysing the data, we established 

that a participant would be considered to have attended a scheduled appointment if they 

came to the clinic within 1 week of the appointment date. Although participants were 

recruited at the time of a positive HIV test, they might have been previously diagnosed with 

HIV. We collected information on previous diagnoses and report the proportion of 

participants who had been previously diagnosed. We included newly diagnosed versus 

previously diagnosed participants as a subgroup. We also included each clinic as a subgroup.

Statistical analysis

Sample size was based on the primary outcome, retention in care at 12 months. Our 

estimate, based on previously obtained clinic data, assumed 12-month retention in 65% of 

participants in the control group. We conservatively estimated that 75% of patients would be 

retained in the intervention group. On the basis of a 1:1 allocation ratio, a two-sided α of 

0·05 and 80% power, we required approximately 343 participants in each study group.

An independent data and safety monitoring board periodically reviewed the progress of the 

trial and its safety. We did a planned single interim analysis when half of the participants 

reached the primary endpoint. Stopping guidelines are outlined in the protocol.10

Analyses were by intention to treat; therefore, we included all participants according to the 

study group to which they were originally allocated, regardless of the intervention received, 

or if they were subsequently deemed ineligible. For the primary and key secondary 

endpoints, we used a χ2 test to determine if the proportions of participants retained in care 

differed between the study groups. Secondary binary outcomes were similarly analysed. For 

other secondary outcomes, we used t-tests for continuous variables and Kruskal–Wallis or 

Mann–Whitney U tests for non-normally distributed variables. For time-to-event outcomes, 

we used a Kaplan–Meier analysis and estimated the hazard ratio. We also assessed the 

proportional hazards assumption. In subgroup analyses, we assessed whether the 

intervention effect was homogeneous by including an interaction term between the 

intervention allocation and subgroup-defining variable. We report p values for the interaction 

tests, rather than the treatment effect within groups. We used Stata (version 12) to analyse 

the data.

Role of the funding source

The funders of the study had no role in study design, data collection, data analysis, data 

interpretation, or writing of the report. MLvdK and MAB had access to all the data in the 

study, and MLvdK had final responsibility for the decision to submit for publication.
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Results

Between April 4, 2013, and June 4, 2015, we screened 1068 individuals, of whom 700 were 

recruited. 23 (2%) eligible patients declined participation (figure 1). Baseline characteristics 

are presented in table 1. After allocation, nine participants withdrew from the study, all of 

whom were in the intervention group. Additionally, study staff withdrew two participants 

from the intervention group after it was found that they had been previously enrolled in HIV 

care. These participants were included in the final analysis, as per their assigned study 

group. Participants were followed up for a median of 55 weeks (IQR 51–60). We 

investigated the outcomes of 248 participants who did not return to the clinic 10–14 months 

after their first visit. When clinical and study records did not reveal the participant’s 

outcome (n=97), participant status was successfully determined by telephone tracing 

(n=136) and community tracing (n=15; figure 1). Follow-up concluded on Sept 22, 2016.

All 349 patients allocated to the intervention group received the text messages, in addition to 

one control group participant. Participants in the intervention group received the intervention 

for a median of 54·3 weeks (IQR 50·9–60·0). Overall, 17 422 outgoing text messages were 

sent. Fewer than 1% (n=155) of messages were not sent because of system error. There were 

9303 (53%) “OK” responses, 401 (2%) “not OK” responses, and 7718 (44%) instances of 

non-response. Most problems reported were health-related, including general malaise (n=80 

[20%]), gastrointestinal illness (n=69 [17%]), and respiratory issues (n=52 [13%]). Reasons 

that participants did not respond to the message included problems with their mobile phone 

(n=1905 [25%]), such as insufficient credit or phone not working; and participant factors 

(n=807 [10%]), including forgetting to respond or being too busy. In 652 (8%) instances of 

non-response, participants reported that they had replied, but these responses were not 

captured by the platform.

In the final analysis (n=700), the intervention had no effect on retention in care at 12 months 

(risk ratio [RR] 0·98, 95% CI 0·91–1·05; p=0·54), nor did it have an effect on the key 

secondary outcome, retention in stage 1 HIV care (RR 0·98, 95% CI 0·93–1·04; p=0·48; 

table 2). Similarly, the intervention had no effect on other retention or treatment outcomes, 

such as the proportion of those who initiated ART within 3 months, or retention in clinic at 6 

months (table 2).

The proportion of participants who attended scheduled appointments was similar for the two 

groups. In the intervention group, the median proportion of scheduled visits attended was 89 

(IQR 75–100), and in the control group the median was also 89 (IQR 78–100; p=0·7232). 11 

participants in the intervention group versus 15 participants in the control group were 

considered to be non-engagers; 51 participants in the intervention group versus 40 

participants in the control group were considered to be sporadic attenders; and 287 

participants in the intervention group versus 296 participants in the control group were 

considered to be regular users (p=0·3540).

Of the 488 participants eligible for ART at baseline, there was no difference between the 

intervention and control groups in the proportion who initiated ART by 3 months (table 2). 
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Time to ART initiation was similar between the two groups (figure 2). Both groups initiated 

ART a median of 27 days after their first visit (IQR intervention 17–43; IQR control 18–43).

Between 10 and 14 months, 435 (96%) of 452 participants who returned to the clinic 

completed the follow-up questionnaire. This included 215 (61%) of 351 participants in the 

control group and 220 (63%) of 349 participants in the intervention group (p=0·6266). A 

comparison of key demographic (sex, age, and clinic) and clinical (baseline CD4 cell count, 

ART eligibility, and previous HIV diagnosis) characteristics between participants who 

completed the questionnaire with those who did not showed that baseline CD4 cell count 

was the only significant difference, with CD4 cell count higher among those who had 

completed the questionnaire (appendix).

Satisfaction with care was similar between the two groups (table 3). Although the median 

and IQR was the same in both groups for social support, participants in the intervention 

group had a significantly higher mean rank social support score than those in the control 

group, indicating greater perceived social support in the intervention group (table 3). 

Physical and mental composite quality-of-life scores were also greater in the intervention 

group than in the control group (table 3).

Subgroup analyses are depicted in figure 3. Apart from heterogeneity among those who were 

previously diagnosed versus newly diagnosed in stage 1 retention (p=0·0407), the effects of 

the intervention on retention in care at 12 months and in stage 1 HIV care were similar 

across subgroups, with p values for the tests for interaction greater than 0·1000.12

Of 349 participants in the intervention group, 220 completed the 12-month questionnaire. 

Participants who completed the questionnaire had a higher median CD4 cell count (302 

[IQR 168–449]) than those who did not (240 [IQR 90–450]; p=0·0319; appendix). 

Participants in the intervention group viewed the service favourably: 204 (93%) strongly 

agreed that they liked the intervention, and 206 (94%) found the intervention helpful. 

Participants liked the frequency of text messages, with 203 (92%) preferring to receive the 

messages weekly; however, eight (4%) participants would have preferred to receive the 

messages less often, and nine (4%) participants would have liked to receive the messages 

more often. Most participants were not concerned that the messages would disclose their 

HIV status—eight (4%) participants indicated a concern. When asked what the largest 

barrier was to the intervention, 165 (75%) participants reported no barriers. Barriers noted 

included lack of network credit (22 [10%] of 220) and phone access (12 [5%] of 220). The 

greatest perceived benefits were convenient access to care and advice (88 [40%] of 219); 

regular contact with health-care providers (54 [25%] of 219); and feelings of care, support, 

or security (42 [19%] of 218).

At the end of the study, 213 (97%) of 220 respondents in the intervention group indicated 

that they would like the programme to continue and 200 (91%) would recommend the 

programme to someone with HIV. 153 (70%) of 220 participants in the intervention group 

thought that it would be helpful for health conditions other than HIV.

On Oct 16, 2013, a participant in the intervention group had a mild adverse event related to 

the intervention. A domestic dispute occurred when the participant’s partner became 
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suspicious of the weekly text messages and follow-up calls. To our knowledge, no violence 

or injury occurred.

Discussion

The results of this study show that the WelTel service did not have an effect on retention 

during the first year of HIV care. It did not improve 12-month retention in care, and 

individuals who received the intervention were no more likely than those who did not to 

return to the clinic to receive their CD4 cell count results. Although the intervention was 

well liked by participants, there was no effect on additional secondary outcomes, such as 6-

month retention in clinic or time to ART initiation. The clinics involved in the study 

followed up participants who did not attend clinic appointments and offered support services 

that might have helped to engage and retain participants in care. The intervention might have 

been more likely to have an effect in settings that did not have such services. Overall, 1 year 

retention in care in this trial population was 80%, substantially greater than retention in 

clinic (65%), showing the importance of considering those to be active in care elsewhere 

when quantifying retention in care.

Key strengths of this trial are its high participation rate and low loss to follow-up. Only 2% 

of eligible people declined to participate, and less than 5% of participants were lost to 

follow-up. Furthermore, there was no difference in loss to follow-up between the 

intervention and control groups, minimising the risk of bias. Another strength of this study is 

that by tracing participants who did not return to the clinic, we could determine a more valid 

assessment of retention in care than if we had used solely retention in clinic as a proxy 

measure for retention in care.

This study’s limitations include that only 435 (62%) of 700 participants completed the 12-

month questionnaire; therefore, the validity of outcomes based on these data could be 

compromised. Despite that key demographic and clinical characteristics were similar 

between those who completed the questionnaire and those who did not, we cannot rule out 

the possibility of bias. Another limitation was the use of single-item questions for social 

support and satisfaction with care. Although this reduced participant burden, using social 

support and satisfaction with care scales with demonstrated validity and reliability might 

have provided stronger evidence in this regard. Finally, the study clinics already had 

mechanisms in place to support retention in care, such as calling patients who missed 

appointments. The intervention might have been more likely to show an effect on retention if 

tested in clinics without these support mechanisms.

At the end of the trial, HRQoL between the intervention and control groups differed, with 

mean physical and mental composite scores being approximately 2 points higher in the 

intervention group than in the control group. We had hypothesised that the intervention 

would improve HRQoL by enhancing patient–provider communication and retention,11 

because individuals receiving consistent care could have greater HRQoL. Since retention in 

care was similar for the two groups, differences in physical composite scores might have 

been brought about by an effect of the intervention on ART adherence;3 although we did not 

measure adherence as an outcome in this trial, this particular intervention and other SMS 
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interventions have been shown to improve ART adherence in other studies.8 The difference 

in mental composite score might be mediated by the increased social support reported by 

participants in the intervention group; findings from previous studies13 have shown an 

association between mental composite scores and social support. This possibility is 

strengthened by participants’ reports that one of the greatest benefits that they received from 

the intervention were feelings of care, support, and security.

In a previous study, we did a post-hoc analysis examining the effect of the intervention on 

adherence, and examined whether the service was associated with attrition from clinic at 6 

and 12 months.14 Although the findings of this post-hoc analysis were not statistically 

significant, its direction of effect prompted us to investigate the intervention in this larger 

study, which was specifically designed to examine retention in care. We chose to test the 

same intervention in this study as in the previous one, including the “How are you?” text 

message. In the original trial, participants felt cared for and supported by the service.3 Our 

intention was to promote patient-centred care and engagement in care rather than remind 

participants to take medication, or in this case to attend appointments. However, in this 

current study, the intervention did not affect retention.

Studies of mHealth interventions in retention in HIV care have used text messages as 

appointment reminders, rather than as a general tool to support patients and engage them in 

care. Use of text messages and telephone calls as appointment reminders has shown 

effectiveness in trials in paediatric HIV follow-up care.15–18 Studies in other settings among 

general populations with HIV have not shown effectiveness,19–22 and have been limited by a 

before-and-after study design,20,21 analysing individuals with HIV as a subgroup,19,20 and 

selection bias.22

Most mHealth studies in HIV care have focused on ART adherence. Although findings have 

been mixed, findings from meta-analyses indicate that, overall, weekly text-message 

interventions improve adherence.8 Results from meta-analyses also indicate that less 

frequent messaging and messaging that requires a response from participants is more likely 

to be effective than both more frequent messaging and messages that don’t require a 

response.8,9,23 To our knowledge, this was the first study in a limited-resource setting to test 

whether interactive text messaging improves retention in a general population with HIV. Our 

findings do not necessarily conflict with those of our original study,3 the findings of which 

showed that the intervention improves treatment adherence and biological outcomes 

associated with better adherence. Although retention in care is necessary for adherence, it is 

plausible that two groups who are equally retained could have differing levels of treatment 

adherence.

WHO suggested the use of text messaging to improve retention in HIV care, both 

specifically from enrolment in care to ART eligibility and for lifelong retention.24 We have 

shown that this particular text-message intervention did not improve retention in what was 

previously defined as the first stage of HIV care. The cascade of HIV care has been changed 

to reflect a so-called treat all strategy, with stage 1 now referring to the period between 

testing and enrolment in care.25 Although CD4 cell count is no longer the basis of ART 

eligibility, there will remain a period between HIV diagnosis and linkage to care in which 
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retention will remain crucial. Although we were unable to measure the effect of the 

intervention on life-long retention, there was no long-term effect on 6-month and 12-month 

retention in care. As millions more people become eligible for treatment under the treat-all 

strategy, different retention and adherence barriers could arise as new populations are treated

—eg, asymptomatic individuals. It is not known whether the high rates of attrition 

previously seen among pre-ART populations who will now be eligible for treatment will 

reduce overall attrition, or if attrition will increase in this larger population. There are 

limitations in using a trial population to estimate retention in care; however, this study 

highlights the importance of considering silent transfers when quantifying retention, which 

substantially increased the proportion of participants retained in care. Despite this finding, 

retention was not high enough in our study, or in other estimates,26,27 to enable UNAIDS to 

meet global 90-90-90 targets.

Our results show that the WelTel service did not improve retention during the first year in 

HIV care. New ways to improve retention in care in general HIV populations are required, 

particularly at the start of the cascade of HIV care. In populations who are retained, 

evidence-based text-message interventions, including WelTel, could be used to improve 

adherence, which supports the third UNAIDS target to have 90% of people virally 

suppressed. Our findings also suggest that this intervention could make a modest 

contribution to the so-called fourth 90,28 to ensure that 90% of those who are virally 

suppressed have good HRQoL.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. Study profile
*Reasons are not mutually exclusive. †One patient received the text messages but was 

analysed as per their assigned randomisation group. ‡Number of participants who returned 

to the clinic to receive CD4 cell count results within 3 weeks. §Number of participants who 

returned to the clinic 5–7 months after their first visit.

¶Number of participants who returned to the clinic 10–14 months after their first visit.
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Figure 2. Kaplan–Meier estimate of ART initiation
ART=antiretroviral therapy. HR=hazard ratio.
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Figure 3. Forest plot of subgroup analyses for 12-month and stage 1 retention in care
(A) 12-month retention in care. (B) Stage 1 retention in care. ART=antiretroviral therapy. 

*Data missing for 18 participants. †Data missing for six participants.
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Table 1

Baseline characteristics

Control (n=351) SMS intervention (n=349)

Sex

 Female 213 (61%) 206 (59%)

 Male 138 (39%) 143 (41%)

Age (years) 33·46 (9·44) 33·99 (10·07)

Education

 No formal education 9 (3%) 12 (3%)

 Primary 223 (64%) 210 (60%)

 Secondary 119 (34%) 127 (36%)

Marital status

 Single 54 (15%) 56 (16%)

 Married 206 (59%) 193 (55%)

 Widowed or divorced 91 (26%) 100 (29%)

Clinic

 Kibera 250 (71%) 251 (72%)

 Babadogo 101 (29%) 98 (28%)

Previously diagnosed with HIV 199 (57%) 212 (61%)

WHO HIV stage

 1 226 (64%) 206 (59%)

 2 47 (13%) 54 (15%)

 3 61 (17%) 62 (18%)

 4 1 (<1%) 7 (2%)

 Missing data 16 (5%) 20 (6%)

CD4 cell count (per μL) 307 (148–468) 289 (143–449)

 Missing data 8 (2%) 10 (3%)

ART eligible 237 (68%) 251 (72%)

Quality of life (physical composite score) 42·59 (12·10) 43·12 (11·52)

Quality of life (mental composite score) 52·13 (10·88) 53·23 (11·04)

Travel time to clinic

 <30 min 172 (49%) 175 (50%)

 30–59 min 127 (36%) 112 (32%)

 ≥60 min 49 (14%) 59 (17%)

 Missing data 3 (1%) 3 (1%)

Own vs shared mobile phone 326 (93%) 337 (97%)
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Data are n (%), mean (SD), or median (IQR), unless otherwise specified.

SMS=short message service. ART=antiretroviral therapy.
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Table 2

Clinical outcomes

Intervention (n=349) Control (n=351) Risk ratio (95% CI); p value Risk difference (95% CI)

Primary outcome

Retained in care at 12 months 277 (79%) 285 (81%) 0·98 (0·91 to 1·05); p=0·54 −0·02 (−0·08 to 0·04)

Key secondary outcome

Retained in stage 1* care 302 (87%) 310 (88%) 0·98 (0·93 to 1·04); p=0·48 −0·02 (−0·07 to 0·03)

Other secondary outcomes

Initiated ART by month 3 207/251 (82%) 186/237 (78%) 1·05 (0·96 to 1·15); p=0·27 0·04 (−0·03 to 0·11)

Retained in clinic at 6 months 227 (65%) 225 (64%) 1·02 (0·91 to 1·13); p=0·80 0·01 (−0·06 to 0·08)

Retained in clinic at 12 months 230 (66%) 222 (63%) 1·04 (0·93 to 1·16); p=0·46 0·03 (−0·04 to 0·10)

Death (all causes) 27 (8%) 22 (6%) 1·23 (0·72 to 2·12); p=0·45 0·02 (−0·02 to 0·05)

Data are n (%) or n/N (%), unless otherwise indicated. ART=antiretroviral therapy.

*
Participant returns to the clinic to receive the first CD4 cell count results.
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Table 3

Outcomes based on 12-month follow-up questionnaire data

Intervention (n=220) Control (n=215) Kruskal–Wallis χ2 or mean difference (95% CI) p value

Outcome (median, IQR)

Satisfaction with care 7 (7–7) 7 (7–7) 0·912* 0·34

Level of social support 5 (4–5) 5 (4–5) 4·910† 0·0267

Health-related quality of life (mean, SD)

Physical composite score 53·28 (4·68) 51·01 (8·32)‡ 2·27 (0·10–3·53) 0·0005

Mental composite score 57·17 (5·53) 55·32 (7·97)‡ 1·86 (0·56–3·15) 0·0050

There was one degree of freedom in the χ2 test.

*
Mean rank 213·80 (control), 222·11 (intervention).

†
Mean rank 206·97 (control), 228·78 (intervention).

‡
n=214.

Lancet Public Health. Author manuscript; available in PMC 2018 April 04.


	Summary
	Introduction
	Methods
	Study design
	Participants
	Randomisation and masking
	Procedures
	Outcomes
	Statistical analysis
	Role of the funding source

	Results
	Discussion
	References
	Figure 1
	Figure 2
	Figure 3
	Table 1
	Table 2
	Table 3

