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Abstract Short message service (SMS) text messages
have been used to remind and encourage patients to take
ART in research studies. However, few studies have
assessed the feasibility and acceptability of SMS in routine
clinical practice. We report patient perspectives on a
weekly SMS adherence support program after implemen-
tation into clinical care at an HIV clinic in KwaZulu-Natal,
South Africa. We conducted structured interviews with a
cross-sectional convenience sample of 100 adult patients
who were invited to join the program, 88 of whom had
received a program SMS. Of these respondents, 81 (92 %)
would recommend the program to a friend. Sixty-eight
(77 %) felt the program helped them remember clinic
appointments, a response associated with male gender
[odds ratio (OR) 5.88, 95 % confidence interval (CI)
1.52-23.26, P = 0.011] and HIV disclosure outside the
home [OR 3.40, 95 %CI 1.00-11.60, P = 0.050]. This
clinical SMS adherence program was found to have high
patient-perceived usefulness.

Resumen Servicio de mensajes cortos (SMS) mensajes
de texto se han utilizado para recordar y alentar a los
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pacientes a tomar ART en estudios de investigacion. Sin
embargo, pocos estudios han evaluado la viabilidad y
aceptabilidad de los SMS en la practica clinica habitual.
Presentamos las perspectivas del paciente en un programa
de apoyo a la adherencia de SMS semanal después de la
implementacion en la atencion clinica en una clinica de
VIH en KwaZulu -Natal, Sudafrica. Hemos llevado a cabo
entrevistas estructuradas con una muestra convenien-
cia transversal de 100 pacientes adultos que fueron invi-
tados a participar en el programa, 88 de los cuales habian
recibido un SMS del programa. De estos encuestados, 81
(92 %) recomendarian el programa a un amigo. Sesenta y
ocho (77 %) considera el programa ayud6 a recordar citas
en la clinica, una respuesta asociada con el género mas-
culino [odds ratio (OR) 5,88; intervalo de confianza del
95 % (IC) 1,52 a 23,26; p = 0,011] y la revelacion del VIH
fuera del casa [OR 3,40; IC del 95 % 1,00 a 11,60;
p = 0,050]. Se encontré que este programa de adherencia
SMS clinica para tener una alta utilidad percibida por el
paciente.

Keywords HIV - SMS program - Adherence - mHealth -
KwaZulu-Natal - Routine care

Introduction

Antiretroviral therapy (ART) can restore health and pre-
vent ongoing transmission among individuals infected
with HIV [1, 2]. Viral suppression depends on consis-
tently high adherence to ART and is critical to achieving
optimal clinical outcomes, but a systematic review indi-
cated that only 63 % of patients in sub-Saharan Africa
demonstrate viral suppression at 2 years after ART initi-
ation [3].
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Adherence to ART requires retention in care to access
therapy, as well as consistent ingestion of medication. The
obstacles to ART adherence are many and complex [4, 5].
Given these multiple challenges, and the growing preva-
lence of mobile phone usage in the developing world,
organizations and researchers have launched pilot projects
and studies using text messaging (SMS) and other mobile
technologies to support adherence. Such SMS programs
generally target forgetfulness [6-9], but may also over-
come other adherence barriers such as low self-efficacy [4],
low motivation, and poor understanding of intended ben-
efits of ART. Additionally, in a recent evaluation of an
SMS program in Uganda, participants reported that the
SMS made them feel cared for [10]. This type of support
may be especially important in overcoming feelings of
shame or reprisal by clinic staff for missed doses or missed
appointments, which can contribute to disengagement from
care [11].

The impact of SMS programs on adherence has been
studied in multiple randomized controlled trials (RCTs),
which have generally demonstrated positive results. Two
RCTs of weekly SMS programs in Kenya, using local
languages for newly-initiating ART patients, demonstrated
effectiveness of the SMS programs [12, 13]. An RCT of
adherence counseling plus twice-weekly SMS in Nigeria
among initially non-adherent subjects found a significant
improvement in self-reported adherence [14]. One RCT in
Cameroon that examined SMS appointment reminders for
caregivers of children living with HIV found that the SMS
significantly improved appointment attendance compared
to standard of care [15]. Other studies, however, have
found no effect. Another RCT in Cameroon, using weekly
SMS for ART-experienced patients, found no significant
benefit on multiple adherence metrics [16]. An RCT in
India found that automated voice calls and pictorial mes-
sages had no significant effect on adherence compared to
standard of care [17]. Meta-analyses using evidence from
some of these and other RCTs have demonstrated that
weekly SMS is efficacious at improving self-reported
adherence [18-20].

While overall positive, these inconsistent results raise
questions about how best to conduct an effective SMS
program [21]. Several feasibility surveys have been done
with ART patients to inquire about a proposed SMS pro-
gram. In these, patients have expressed an interest in such a
program, so long as it did not explicitly mention HIV or
antiretrovirals [8, 9, 22, 23]. One study that included focus
groups of young people aged 15-24 in Uganda found that
the youths preferred that any messages not even mention
drugs or pills [24]. Post hoc evaluations of SMS programs
in India [25], Kenya [12], and Botswana [26] have reported
an overall positive impression tempered by concerns about
privacy. In contrast, the Cameroon RCT with non-
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significant results [16, 27] found that 35 % of SMS
recipients did not want the program to continue after
6 months. Notably, all of these SMS programs were con-
ducted in the context of randomized controlled trials and
experience may be different in “real world” settings. To
our knowledge, no study has been published of patient
experiences with an SMS adherence program operating in
routine clinical practice in the KwaZulu-Natal Province of
South Africa.

In this paper, we examine patient-reported experiences
with a clinical program of weekly SMS adherence remin-
ders at a clinic near Durban, South Africa. Our primary
objectives were to determine the patient-reported accept-
ability and perceptions of the SMS program. Secondary
objectives included identifying areas for improvement and
factors associated with perceived usefulness of the SMS
program.

Methods
Ethical Approval

Ethical approval for the study was obtained from the
Durban University of Technology Institutional Research
Ethics Committee and the Partners Human Research
Committee. Permission was obtained from the KwaZulu-
Natal Department of Health, Office of Health Research and
Knowledge Management.

Study Population

The study was conducted at the Ethembeni HIV Clinic,
located approximately 40 km from Durban, South Africa.
Ethembeni is a government-run antiretroviral clinic with an
on-site pharmacy, which provides ART free of charge to
more than 3000 patients in care. Nearly all adult patients at
Ethembeni speak isiZulu as their first language.

SMS Program

In September 2013, the clinic launched an SMS-based
ART adherence support program. The program was
developed by clinic staff in collaboration with Sawubona
Health (Malden, MA), a US-based non-governmental
organization. The clinic SMS program is based on a weekly
SMS program found to be effective in the Kenyan RCT
noted above [13] and modified for the clinic’s purposes.
The program consists of a clinic computer that hosts the
local database of patient names and their phone numbers. A
secure server, hosted by Sawubona Health, synchronizes
with the local database. Each week, the server uses PHP
scripts (commonly used for web development) to
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automatically generate the messages and pass them and the
corresponding phone numbers to a BulkSMS service pro-
vider (Celerity Systems LTD, South Africa) for distribu-
tion. The cost of the program, $1 USD per patient per year,
is covered by Sawubona Health; the clinic itself bears no
cost. There is also no cost to patients to receive the mes-
sages or participate in the program, and patients are able to
opt-out at any time. For the first 4 months, the opt-out
process was sending a free “Please Call Me” message to a
dedicated clinic cell phone. The method was thereafter
changed to sending a reply SMS of “yima” (isiZulu for
“end”) or “end” in English, subject to standard SMS
charges. Throughout, the patient can also opt-out by
informing a clinic staff member.

Clinic staff and Sawubona Health volunteers manually
entered mobile phone numbers from the charts of adult
patients active in care into the SMS program database in
2012 and 2013. Due to resource constraints, patients
enrolling at the clinic after the data collection periods were
not added to the SMS program database. Prior to launch,
explanatory posters were placed in the clinic. The first SMS
sent to patients also explains the program and how to opt-
out. Enrolled patients receive SMS messages in isiZulu
every Monday afternoon stating:

Hi (First name), this is your clinic. Remember to take
your pills on schedule in order to (One of: be strong
or live a long life or feel well; in rotating order).
Thank you.

For the first few months of the program, patients who
were more than 30 days late for a scheduled appointment
were sent the following message, if such lateness was
captured to the SMS program by clinic staff:

Hello (First name), this is your clinic. We are con-
cerned about you. Remember that visiting your clinic
on schedule helps keep you healthy.

These late appointment SMS were not maintained due to
staffing limitations. Delivery status reports are available for
most SMS messages. The program pauses the SMS sending
for 3 weeks before trying again for patients from whom it
receives 10 consecutive delivery failure reports.

Study Design

We assessed the acceptability of the SMS program with
structured interviews among a cross-sectional convenience
sample of patients who had been invited to join the SMS
program at Ethembeni Clinic. Patients were eligible to
participate if they were HIV-infected, 18 years or older,
had a mobile phone number recorded in their chart at the
start of the SMS program, and had been on ART at

Ethembeni Clinic for at least 6 months prior to the start of
the SMS program.

Eligible patients were recruited via a convenience
sampling process. A sample size of 100 participants was
based on the resources available for this exploratory study.
We aimed to achieve balance between genders and age
groups (older and younger than 35) because males have
been found to differ from females in terms of engagement
with care [28-30] and mobile phone use [22], and experi-
ence with technology may differ by age. If a patient pre-
senting to clinic for scheduled care was eligible, a clinic
nurse directed them to a private room where the research
assistant obtained informed consent. The age and gender
balancing was achieved by temporarily not offering invi-
tations to patients in the demographic groups with greatest
representation in the sample. Consenting participants were
then interviewed in their preferred language (English or
isiZulu) using a standardized questionnaire. A single
research assistant, who was not on the clinic staff, con-
ducted all interviews. Up to 10 interviews could be con-
ducted per day. The survey was based on questions used in
assessing feasibility of a similar SMS program in Uganda
[31]. We assessed educational attainment, socioeconomic
status, cell phone usage, and experience with and percep-
tions of the SMS program. Demographic and clinic data,
including age, most recent CD4 count, and date of ART
initiation were extracted from the participant’s medical
records. Participants were given 100 Rand (~$9 USD at
the time of the study) for their participation.

All data was entered into an online RedCap database
[32]. All statistical analyses were performed with SAS
University Edition (SAS Institute, Cary, NC). Using uni-
variable logistic regression, we tested for associations
between participant characteristics and interview respon-
ses. Our outcomes of interest were participant reports (yes
or no) of the following: (1) receiving at least one SMS from
the program; (2) finding that the SMS program helped with
remembering clinic appointments; (3) being late to an
appointment in the past year; (4) finding that the SMS
program helped with adherence. Because nearly all par-
ticipants reported that the SMS program helped with
adherence, regression analysis was not pursued for out-
come 4. For each of the other outcomes, we ran separate
univariable regression analyses using gender and age
because prior studies have demonstrated their effects on
engagement with care [28—30], mobile phone use [22], and
experience with clinical SMS [33]. Additional predictors
were selected based on hypothesized relationships or prior
studies suggesting relevance, as follows:

1. SMS receipt (outcome 1): whether a phone had been
replaced due to theft, ownership of an unshared mobile
phone, SMS use frequency (more than once per
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month), and literacy (dichotomized at ability to read
complete sentence) [33]

2. Whether the SMS program helped remind patients
about appointments (outcome 2): ART duration (per
year) [12, 16], HIV disclosure outside the home [34],
educational attainment (dichotomized at primary
school), and SMS use frequency (more than once per
month) [33]

3. Being late to an appointment in the past year (outcome
3): ART duration (per year) [12, 16], HIV disclosure
outside the home [34], employment (dichotomized at
part-time), and transport method to clinic (di-
chotomized as public transport vs. other) [35].

For each outcome, we then ran multivariable logistic
regression analyses including those variables found to have
a P < 0.20 on univariable analysis [36]. Goodness of fit
was indirectly assessed by the significance of the estimated
parameters. Results with P < 0.05 were considered statis-
tically significant. All individuals missing data in a
regression were excluded. This manuscript reflects guid-
ance from the STROBE statement [37].

Results
Characteristics of Interviewed Participants

From July through September 2014, we conducted 17
interview days in order to recruit and interview 100
patients who met the study inclusion criteria. All partici-
pants chose to be interviewed primarily in isiZulu. The
characteristics of the participants are summarized in
Table 1. The overall adult clinic population is approxi-
mately 67 % (~ 1800/2700) female and has a median age
of 37 years old; our sample of 100 participants had a
slightly lower proportion of females at 59 % by study
design and had a similar median age of 39.5 years.
Respondents had a median of 3.3 years of prior ART use
and all of them had disclosed their HIV status to at least
one other person. Seventy of interviewed patients had
achieved at least a secondary education and 56 reported
some form of employment. Phone access was high, with 97
participants owning their own mobile phone. Of these, 12
(12.4 %) participants reported that they shared their mobile
phone with another person. Phone turnover was also
common, with 59 % of the participants having to replace
their phone in the past year, most commonly due to theft or
damage.

Among the 100 interviewed participants, all of whom
had phone numbers recorded in the SMS program database
by study design, 88 reported receiving at least one SMS
from the program. As shown in Table 2, receiving at least
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one SMS was negatively associated with a participant
having his/her phone stolen in the past year [odds ratio
(OR) 0.22, 95 % confidence interval (CI) 0.06-0.85,
P = 0.027]. Notably, no significant associations were
found with a literacy metric or SMS use frequency.

Acceptability of the SMS Program

The remainder of the results are limited to the 88 partici-
pants who reported receiving at least one SMS from the
program, and are shown in Table 3. Among them, 81
(92.0 %) said they would recommend the SMS program to
a friend and 80 (90.9 %) described the weekly SMS fre-
quency as “just right.” Nine (10.2 %) participants reported
that at some point, they did not receive an expected weekly
SMS.

Three (3.4 %) respondents reported that an SMS led to
an inadvertent disclosure of their HIV status. In all three
cases, the respondent explained that they were planning to
eventually discuss their status with the individual. Two of
these participants reported that they felt the SMS program
violated their privacy “a little” and the third one opted out,
but all three still stated they would recommend the program
to a friend.

Perceptions of the Impact of the SMS Program

Eighty-six (97.7 %) participants reported that the SMS
helped them remember their medication and 68 (77.3 %) of
the participants agreed that the SMS helped them remem-
ber their appointments. As shown in Table 4, male par-
ticipants [OR 5.88, 95 % CI 1.52-23.26, P = 0.011] and
those having disclosed their HIV statuses outside the
household [OR 3.40, 95 % CI 1.00-11.60, P = 0.050]
were more likely to report that the SMS helped them
remember their appointments. Fourteen (15.9 %) partici-
pants reported that the SMS were reminders that the clinic
cares about them. Without direct prompting, 9 (10.2 %)
participants added that they considered the SMS to be
encouraging.

Almost 40 % of the participants reported not attend-
ing a clinic appointment on its scheduled date (“being
late to an appointment”) in the past year, most of which
corresponded to time after the SMS program started.
Late appointments were rarely (5.9 %) due to forgetting
the appointment date, and mostly (52.9 %) due to travel
for work. As shown in Table 5, younger respondents
were more likely to report being late to an appointment
in the past year [OR per 10 years 0.60, 95 % CI
0.37-0.97, P = 0.037]. Among those who were late to a
scheduled appointment, the delays had a median of
7 days (IQR 2-7 days), and three participants (8.8 %)
did not return within 4 weeks of the scheduled date. Five
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Table 1 Participant

characteristics (N = 100) Variable n* or median (IQR)
Gender
Female 59
Male 41
Age (years) 39.5 (34.0-49.0)
Duration of HAART prior to SMS program (years) 3.3 (2.54.8)
Highest level of education
Primary or less 30
Secondary 68
University 2
Literacy
Unable to read complete sentence 3
Able to read only parts 10
Able to read complete sentence 87
Employment
None 44
Part-time 20
Full-time 36
Transport to clinic (day of the interview)
Walked 12
Minibus (public transit) 80
Dropped off by friend 5
Drove self 3
HIV disclosure
Both inside and outside of household 73
Only inside household 23
Only outside household 4
Neither 0
Personal mobile phone ownership (not shared)
Yes 85
No 15
Frequency of using SMS on phone
Once a month or less 26
Once a week or more 74
Replaced phone in past year
Yes 59
Due to theft 16 (27.1 %)
Due to damage 20 (33.9 %)
Due to another reason 23 (39.0 %)
No 40
(no response recorded) 1
Received >1 SMS from program
Yes 88
No 12

*n = % since N = 100

participants reported receiving a program SMS after  Desired Modifications to the SMS Program

their scheduled appointment date but before returning to

clinic; all five endorsed that the SMS “encouraged  Nearly 90 % of the participants expressed a desire to use
[them] to return.” the SMS as a two-way communication channel with the
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Table 2 Factors potentially
affecting receipt of one or more
SMS (N = 100)

Variable

Univariable analysis
OR (95 % CI); P value

Multivariable analysis
OR (95 % CI); P value

Female gender
Age (per 10 years)
Does not own private phone

Phone stolen in past year

SMS use more than once per month

Able to read entire sentence

1.51 (0.45-5.08); 0.501
1.57 (0.78-3.18); 0.210
0.29 (0.07-1.11); 0.070
0.20 (0.05-0.74); 0.016

0.33 (0.08-1.37); 0.128
0.22 (0.06-0.85); 0.027

1.50 (0.41-5.47); 0.539 -
0.58 (0.07-4.87); 0.612 -

Event count = 12

OR odds ratio, CI Wald confidence interval

clinic. These participants stated that they would like to
speak with a doctor, counselor, or nurse. Physical concerns,
such as illness, were cited as the main reason for seeking to
communicate.

In addition, participants generally desired more cus-
tomizability in terms of SMS delivery time: 40 (45.5 %)
preferred to receive the messages at a time other than the
afternoon, which is the program’s standard time. In addi-
tion, 38 (43.2 %) reported a desire to have greater variety
in the message content, among whom 29 (76.3 %) would
like more information about HIV medications in the
messages.

Discussion

Participant-reported experiences with a clinically-imple-
mented SMS program were overall positive. The program’s
technical reliability was high, as evidenced by only 10 %
of recipients reporting that they had not received an
expected SMS at some point during the study period. The
SMS program was also widely accepted and perceived as
helpful, based on 92 % of participants reporting that they
would recommend it to a friend and that it was commonly
reported to help respondents remember their medications
(98 %) and appointments (77 %). These findings of
patient-reported benefit are consistent with reports on other
SMS adherence programs [12, 25, 26] and compare
favorably to a weekly SMS trial in Cameroon, where 65 %
of participants wanted to continue receiving the SMS [16],
versus 97 % in this study. Participants favored the weekly
frequency of the messaging program over either greater or
lesser frequencies, which is consistent with the finding
from a meta-analysis that weekly SMS are better than daily
SMS at improving self-reported adherence [19].

The mechanism by which weekly SMS might enhance
adherence to a daily schedule of medication is unclear. As
reported previously in Uganda [10], participants may have
felt “cared for” by the Ethembeni clinic, possibly reflected
by the fact that approximately 27 % of respondents said
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that the SMS encouraged them or that the SMS reminded
them that the clinic cares. Further exploration of the
meaning of SMS in this and other populations is needed.

We found that males and those who had disclosed their
HIV status outside the home were more likely to find the
SMS program helpful. Males typically have a lower base-
line retention in care [29, 30], whereas there may have been
a ceiling effect for female patients. An RCT in Kenya
found a non-significant trend of males gaining greater
benefit from an SMS program [12]. It is possible that the
SMS partially addresses an unmet need in men’s engage-
ment with HIV care. Patients who have already disclosed
their status may perceive the SMS program as more helpful
because they are less worried about the SMS contributing
to inadvertent disclosure.

Privacy concerns must be considered, given that three
patients reported that an SMS led to a disclosure of their
HIV status. Importantly, all three added that they had been
planning on eventually disclosing to the individuals,
although we cannot be certain of the precise circumstances.
This finding, in addition to the association of HIV status
disclosure with helpfulness of the SMS program, suggests
that the program is better suited for patients for whom
disclosure is less of a concern. It is notable that the mes-
sages do not mention “HIV” or “antiretrovirals”, and that
many other chronic diseases are treated with long-term
medication in South Africa. Even so, the SMS program
messages may be too direct. A direct message was found
acceptable and helpful for reporting abnormal lab results in
Uganda [31, 33]. However, other approaches seem feasible,
given that some SMS programs have used coded messages,
such as “This is your reminder” [13] or even “ABC-
DEFG” [33], with good effect when communicating with
patients regarding clinical matters. Overall, both direct and
coded messages seem to be acceptable, and options may be
appealing to individual patients.

Appointment attendance remains challenging, with
nearly 40 % of participants reporting being late to an
appointment in the past year. Notably, this rate was derived
from participants who were attending a clinic visit at the
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Table 3 Acceptance and perceptions from participants who received
at least one SMS from the program (N = 88)

Variable n (%)*
Would recommend SMS program to a friend
Yes 81 (92.0 %)
No 5 (5.7 %)
(no response recorded) 2 (2.3 %)
The SMS program helped me remember...
To take my medicines 86 (97.7 %)
My appointments 68 (77.3 %)
That the clinic is a resource for me 23 (26.1 %)
That the clinic cares for me 14 (159 %)
The weekly message frequency is...
Just right 80 (90.9 %)
Not often enough 6 (6.8 %)
Too often 1 (1.1 %)
(no response recorded) 1 (1.1 %)
Ever did not receive an expected SMS
Yes 9 (10.2 %)
Phone was off/No signal 6 (66.7 %)
Unsure of reason 3 (33.3 %)

No 79 (89.8 %)
The SMS violated my privacy...

None 86 (97.7 %)
A little 2 (2.3 %)
A lot 0 (0.0 %)
An SMS led to an HIV disclosure
Yes 3 (3.4 %)
No 82 (93.2 %)
(no response recorded) 3 (3.4 %)
Opted out of the SMS program
Yes 334 %)
No 85 (96.6 %)
Delete the program SMS...
Never 9 (10.2 %)
Sometimes 60 (68.2 %)
Every time 19 (21.6 %)
Desire to use the SMS program to talk with the clinic
Yes® 79 (89.8 %)
To a doctor 40 (50.6 %)
To a nurse 13 (16.5 %)
To a counselor 24 (30.4 %)
No 9 (10.2 %)
Desire for the SMS program to have more variety
Yes® 38 (43.2 %)
Such as information on new HIV medications 29 (76.3 %)
Such as news, weather, jokes, or sports 2 (5.3 %)
Such as diet/nutrition tips 5 (13.2 %)

No 49 (55.7 %)
(no response recorded) 1 (1.1 %)

Preferred time of day for receiving the SMS is...

Table 3 continued

Variable n (%)*
Morning 19 (21.6 %)
Afternoon 48 (54.5 %)
Evening 9 (10.2 %)
Night 12 (13.6 %)

At least a day late to an appointment in the past year
Yes” 34 (38.6 %)

Because I forgot 2 (5.9 %)
Because I couldn’t afford transport to clinic 4 (11.8 %)
Because something came up 6 (17.6 %)
Because I was travelling for work 18 (52.9 %)
Because I wasn’t feeling well 5 (14.7 %)
No 53 (60.2 %)
(no response recorded) 1 (1.1 %)

* Some percentages do not add up to 100 due to missing responses
and/or the ability to select multiple responses

b Multiple responses were allowed

time of interview, so the clinic-wide no-show rate may be
higher. This finding is important as prior research has
shown that even a single late appointment risks initiating a
disengagement from care [11]. Work travel was cited in the
majority of cases. Interestingly, younger age, but not
employment, was found to be an independent predictor of
missing an appointment. The association between younger
age and HIV clinic nonattendance has been seen elsewhere
[38]. Messages encouraging advance planning, especially
for work travel and for young patients, may thus be ben-
eficial to maintaining continuity of care.

The results of this study highlighted other possible tar-
gets for optimizing SMS adherence programs. Two further
areas of enhancement would not require additional human
resources at the clinic: (1) greater customizability in terms
of SMS delivery time, and (2) more variety and personal-
ization of the SMS content, including information about
new HIV medications and nutrition. In contrast, the fol-
lowing suggestions would require partial reallocation of
clinic staff, but the benefits may outweigh the costs. Con-
sistent with previous findings at a nearby HIV clinic [22],
phone turnover was high. While a lost phone doesn’t
necessarily translate to a changed number, this is a strong
indication for frequently updating patient phone numbers.
Also, nearly all patients desired two-way communication
with the clinic staff via SMS, primarily about physical
concerns (such as illness or side effects). Trials in Kenya
[12] and Cameroon [27] found two-way communication to
be similarly desired and also feasible; a SMS program trial
in Kenya used two-way communication with a nurse and
found that only 3.3 % of patients per week actually
requested follow-up [12].

@ Springer



2636

AIDS Behav (2016) 20:2629-2638

Table 4 Factors potentially
associated with participants
finding the SMS program

Variable

Univariable
OR (95 % CI); P value

Multivariable
OR (95 % CI); P value

helpful with appointment

Female gender
attendance (N = 88)

Age (per 10 years)
ART duration (per year)
HIV disclosure outside of home

Educated beyond primary school

SMS use more than once per month

0.20 (0.05-0.74); 0.016
0.98 (0.58-1.63); 0.928
1.09 (0.81-1.45); 0.583
2.74 (0.89-8.43); 0.079
1.50 (0.52-4.34); 0.459
1.90 (0.64-5.62); 0.244

0.17 (0.04-0.66); 0.011

3.40 (1.00-11.60); 0.050

Event count = 22

OR odds ratio, CI Wald confidence interval

Table 5 Factors potentially
affecting whether participants
exposed to the SMS program

Variable

Univariable
OR (95 % CI); P value

Multivariable
OR (95 % CI); P value

were late to an appointment in

Female gender
the past year (N = 87%)

Age (per 10 years)
ART duration (per year)
HIV disclosure outside of home

Any employment

Public transport used to get to clinic

0.63 (0.26-1.51); 0.300
0.59 (0.36-0.95); 0.030
0.99 (0.78-1.26); 0.922
1.32 (0.44-3.93); 0.622
0.54 (0.23-1.29); 0.164
0.57 (0.20-1.62); 0.290

0.60 (0.37-0.97); 0.037

0.56 (0.23-1.39); 0.212

Event count = 34
OR odds ratio, CI Wald confidence interval

This study benefited from representation from a sample
with age and gender balance and from interviewing
recipients with a median of 10 months of experience with
the clinical SMS program. This is an advantage over others
in which patients were asked about hypothetical SMS
programs [9, 22, 23]. Our analysis was limited by a small
sample size (N = 100) that may have been affected by
sampling bias. Interviews were conducted on a conve-
nience sample of longstanding patients who were attending
their clinic appointments, which may lead to over-estima-
tion of program acceptability. In addition, the program’s
patient-reported impact on retention in care may have been
influenced by social desirability bias (i.e., patients may
have wanted to appear appreciative of the clinic’s ser-
vices). Furthermore, our questions did not illuminate the
mechanisms by which the SMS program’s patient-reported
impact was brought about. The generalizability of these
results to other clinics, especially those outside of Kwa-
Zulu-Natal, is uncertain as patients experience an SMS
program in the context of their clinical and social worlds.
Importantly, this study is limited to self-reported opinions
and does not include objective data on adherence or
retention in care. Additionally, the SMS program did not
supply any mobile phones, as has been done in some
research studies [13, 17], because of cost. Thus, the par-
ticipants who received SMS had pre-existing access to cell
phones, and thus may have been more familiar with the
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technology than others at the clinic. However, most gov-
ernment-run clinics would face similar economic chal-
lenges, and so we do not believe that this significantly
limits the generalizability of the results.

In evaluating this clinical program, several lessons were
learned. First, scarcity of human resources limited the
frequency with which patient phone numbers could be
updated, as well as new enrollments into the program. As
standard clinical record keeping becomes increasingly
electronic, better integration of SMS programs may reduce
the human resource requirement. Importantly, the auto-
mated nature of the program enabled continued provision
of the program to subscribed patients despite human
resource limitations.

Conclusions

This cross-sectional structured interview study of an SMS
program implemented as part of routine clinical care found
high levels of acceptability and positive perceptions of the
program. To our knowledge, it is one of the first studies of
an SMS program that had been implemented outside of the
resource-intensive context of a research study. These
findings suggest that a clinical SMS program can offer at
least a perceived benefit. Additional evaluation of the
objective impact of the program is needed. Given the low
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cost of the program at $1 USD per patient per year, such
programs merit further exploration and consideration for
use if proven to be effective.
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