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ABSTRACT
Background: Pregnant and breastfeeding Women Living with HIV (WLHIV) often have difficulties in reaching adequate 
levels of adherence (>95%) to Antiretroviral treatment. “Forgetting” is the most commonly mentioned reason. Sending 
reminders via SMS is expected to improve adherence. We conducted a pilot study to investigate acceptability, user 
experience and technical feasibility of sending reminder-SMS to WLHIV.
Methods: This was a 6-months observational pilot-study among WLHIV attending antenatal and postnatal care at Kili-
manjaro Christian Medical Centre in Moshi, Tanzania. Women received a reminder-SMS 30 minutes before usual time 
of intake. One hour later, they received an SMS asking whether they took medication to which they could reply with 
‘Yes’ or ‘No’. Messages were sent 3 times a week on randomly chosen days to prevent reliance on daily messages. We 
calculated the percentage of number of SMS delivered, failed to be delivered, and replied to. We analysed feedback 
from exit-interviews about experience with the SMS-reminders.
Results: 25 women were enrolled (age 18-45), 2 were lost to follow up. 5,054 messages were sent of which 53 failed 
to be delivered (1%). 1,880 SMS were sent with a question if medication was taken; 1,012 (54%) messages were 
replied to, of which 1,003 (99%) were replied with ‘YES’ and closely to ‘YES’, and a total of 9 (1%) with ‘NO’ and 
‘closely to NO’. 868 messages (46%) were not responded to due to either dropout, change of phone number, loss of 
phone or network failure. Results from 18 interviews showed that 16 (89%) women were satisfied with SMS reminders. 
2 (11%) were concerned about unwanted disclosure because of the content ‘don’t forget to take medication’ and one 
reported other privacy issues (6%). 3 (17%) women experienced stigma.
Conclusion: 99%of SMS being delivered indicates that SMS reminders in this resource-limited setting are technically fea-
sible. However, concerns regarding privacy were noted, specifically the risk of unwanted disclosure and the experience 
of stigma. Participants indicated that being made aware of their adherence, motivated them to adhere better. However, 
personalised and more neutral content of the SMS might be a way to improving the intervention.

 

tween countries from for example 77% in Kenya to 
95% in Uganda in 2016.2,3 In Tanzania, there were 
77,200 pregnant women living with HIV (WLHIV) 
in 2016.4 Of them, only 84% received free effective 
Antiretroviral Treatment (ART), resulting in a high 
mother-to-child transmission rate of 11%. The trans-
mission rates of HIV from mother to child during pre- 

BACKGROUND

Infants are still being born with HIV in Sub Saharan 
Africa (SSA), despite significant increases in treat-

ment coverage and implementation of programs to 
reduce vertical transmission of HIV.1 In East African 
countries, the coverage of Prevention of Mother-To-
Child Transmission (PMTCT) programmes varied be-
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gnancy, delivery and breastfeeding vary from 15% to 
45% in the absence of PMTCT programmes. According 
to the World Health Organization (WHO) guidelines, ini-
tiation of lifetime Antiretroviral Therapy (ART) by WL-
HIV under the recommended Option B+ programme has 
the potential to reduce the transmission of HIV to the 
newborn to below 5%.6 In addition, their infants should 
receive nevirapine syrup till 6 weeks postpartum and ex-
clusive breastfeeding up to month 6, preferably continu-
ing breastfeeding up to 24 months in addition to solid 
foods.7 In a prospective cohort study conducted in the 
Kilimanjaro region in 2016, out of 200 pregnant wom-
enenrolled, 4.8% were found to be HIV positive while 
only 41% were in PMTC care.5 Sustaining a high level 
of adherence to ART during pregnancy, postpartum and 
during breastfeeding are, however, a prerequisite to pre-
vent HIV-transmission from mother to child.8

Achieving optimal levels of adherence (>95%) is still a 
major challenge due to several factors including drug 
shortages and forgetting to take medication.9 Adherence 
to ART entails that medication is taken at the right time 
and exactly as prescribed without missing a dose. Poor 
adherence to ART may not only lead to virological failure 
and HIV-transmission from mother to child but also to 
creation of resistant HIV strains. 

A meta-analysis among a large sample of People Living 
with HIV (PLHIV) outlined that worrying about disclos-
ing the HIV status and forgetting to take medication on 
time were major barriers to adherence in Sub Saharan 
African countries.10Achieving and maintaining high lev-
els of adherence to ART is particularly challenging for 
pregnant and breast-feeding women. It was shown that 
pregnant women using ARV tend to forget taking doses 
of ART more often than non-pregnant women. They also 
may have more difficulties in incorporating medication 
intake into their busy schedule than non-pregnant wom-
en.11 Furthermore, it was shown that pregnant women 
may quit taking medication due to side-effects of ARV. 
Breastfeeding women may also feel more healthy after 
delivery leading to reduced motivation to continue tak-
ing medication.1

Nowadays, more than 80% of the population in Tanzania 
has access to mobile phones.12 Out of those, 60% own a 
basic phone without internet access and 20% a smart-
phone. Short Message Service (SMS) has emerged as one 
of the leading mobile services.12 This provides a potential 
platform to support HIV treatment adherence by sending 
reminder cues through texting. 

Several studies conducted in resource-limited settings 
examined the potential of mobile phone use in enhanc-
ing adherence to HIV medication. In a study conducted 
in Kwazulu Natal, South Africa, participants received an 
SMS once a week to remind them to take their HIV medi-
cation.13,14 A total of 98% of the participants reported that 
the SMS helped them to remember taking their medica-
tion. Two Randomised Clinical Trials (RCT) undertaken 
in Kenya indicated that weekly SMS reminders led to im-
proved ART adherence.15,16 In Botswana, the adoption of 
SMS reminders has improved adherence to ART and also 
the relationship between patients and health care provid-
ers. In addition, results from that study showed that 93% 
of participants responded to the SMS reminders indicati-

ng it had helped them to take medication on time.17 WL-
HIV were satisfied about SMS reminders as indicated in 
both studies in South Africa and Kenya.13,15 A 6 month 
pilot study conducted in South India, compared 2 to 3 
times weekly SMS reminders with reminders via Interac-
tive Voice Response (IVR). Adherence improved in both 
groups from 85% to 91%. However, all enrolled study 
participants would prefer automated IVR.18

Although previous studies showed that it is technically 
feasible to enhance adherence by sending SMS remind-
ers and that this improved self-reported adherence, sev-
eral challenges remain. In the studies in South Africa and 
Kenya, 10% of sent messages did not reach study partic-
ipants due to loss of their phones and change of phone 
numbers during the study period. Also, they reported 
that participants who received daily SMS texts respond-
ed less often to these messages compared to participants 
who received weekly SMS texts.15Participants reported 
concerns about privacy in studies in Kenya, South Africa 
and Botswana.14,15,17 Drop-out rates as high as 35% were 
reported in an RCT in Uganda.19 In this RCT, the remind-
er and a question asking about adherence were included 
in a single SMS. This combined question was not found 
to motivate participants to take their medication. Lan-
guage illiteracy was noted to be a challenge in studies in 
Cameroon20 and Uganda19 as participants preferred SMS 
text messages in their native language instead of English. 
A systematic review of 35 studies about SMS applications 
in Africa found that only 5 studies evaluated the level of 
acceptance through exit interviews, showing that 94% 
of participants were highly satisfied. This review also in-
dicated that network failure was a concern for 14% of 
enrolled participants causing them to sometimes miss the 
reminder SMS. Battery power was a problem to partici-
pants as well.21

Whereas SMS reminders are a promising method to en-
hance adherence to ART, challenges remain with respect 
to technical feasibility, acceptability, timing and content 
of the messages. In the present pilot study, we aim to in-
vestigate the acceptability and technical feasibility of us-
ing short text messages for enhancing adherence to ART 
among pregnant and breastfeeding WLHIV in Kilimanja-
ro, Tanzania. 

METHODS
Study Design
This was a prospective, single-arm, 6-months obser-
vational pilot-study among HIV-positive pregnant and 
breastfeeding women. The study was approved by the 
Kilimanjaro Christian Medical College Research Ethics 
and Review Committee (CRERC) No.829 and the Nation-
al Health Research Ethics Sub-Committee (NathRec) of 
Tanzania NIMR/HQ/R.8a/Vol.1X/2432.

Study Participants
From May 2017 to July 2017, we recruited pregnant and 
breastfeeding women who were attending either ante-
natal or postnatal care at Kilimanjaro Christian Medical 
Center (KCMC) in Moshi, Tanzania. KCMC is a tertiary 
referral hospital in the Northern zone of Tanzania with 
450 beds and provides service to approximately 250 to 
300 pregnant and breastfeeding WLHIV annually. The 
centre includes a special Child Centred Family Care Clin-
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ic (CCFCC), which provides care and treatment to chil-
dren living with HIV/AIDS and their families. Women 
were eligible for the study if they (1) were HIV positive 
and pregnant or breastfeeding, (2) were aged between 18 
and 50 years, (3) were attending Kilimanjaro Christian 
Medical Centre, (4) were on ART since at least 6 months, 
(5) had no foreseen changes in ART in the subsequent 3 
months, (6) owned a mobile phone with operational SIM 
card, (7) lived in rural or urban areas of the Kiliman-
jaro Region, (8) were willing to receive SMS reminding 
them to take ART, (9) were able to read and reply to SMS, 
(10) were willing to come to the clinic at least once a 
month and (11) provided written informed consent to 
participate in the study. We excluded WLHIV who were 
either on co-medication for other (chronic) diseases such 
as tuberculosis (TB), diabetes and chronic hypertension; 
or who were admitted to a hospital or were participating 
in concurrent SMS reminder studies. As this was a pilot 
study investigating the feasibility of a newly developed 
intervention, a sample size of 25 WLHIV was considered 
sufficient to meet our aims.

Study Procedures
Recruitment and Monitoring of WLHIV
We used convenience sampling to recruit women. Po-
tential participants were identified by a clinic nurse who 
informed the research doctor. The doctor determined 
whether a candidate fulfilled the eligibility criteria. The 
study nurses explained the study in detail to the eligible 
participant using a participant information leaflet. The 
participant was given time to read and understand the 
leaflet. Written informed consent was requested from 
participants before any study procedure. Following that, 
the nurse invited all women who agreed to participate. 
Subsequently, baseline information about the partici-
pants was collected through a short structured question-
naire asking about demographics, mobile phone number 
and usual time of medication intake according to the 
physician’s prescription. We entered the participant’s 
phone number into the SMS program and subscribed 
the participant’s phone number to an unlimited monthly 
SMS bundle.

After enrolment, participants were followed for 6 months. 
The participants attended the clinic monthly for medica-
tion refill and antenatal follow-up. After 3 months, the 
study doctor asked a general question “What is your gen-
eral experience with the SMS messages?” The answer was 
written down verbatim.

After 6 months, participants were interviewed about their 
experience with receiving SMS by using a semi-structured 
questionnaire. The interview was conducted in Swahili 
by the study doctor. Data from the enrolment question-
naire and the exit-interviews were entered in REDCap® 
(Research Electronic Data Capture) 9.3.5, Vanderbilt 
University, Tennessee USA, an open-source web-based 
system which has features for query generating, auditing 
and data validation.22

The Intervention
SMS Content
The SMS were grouped into 4 categories. We designed 
the SMS in Swahili and only those were sent to our par-
ticipants. Figure 1 shows the SMS scheme translated into

English for the purpose of general readability of this man-
uscript. First, an introduction SMS was sent once on the 
day of enrolment to welcome the participant. Second, a 
reminder message to alert the participant to not forget to 
take their medication was sent 30 minutes before usual 
time of medication intake. Thirdly, a question SMS was 
sent one hour after usual time of intake to ask the partic-
ipants if they took the medication according to the doc-
tor’s instruction. The participant had to reply with any of 
the options ‘N’ (Ndiyo, meaning YES) - I took my med-
ication, ‘H’ (Hapana, meaning NO) - I did not take my 
medication or ‘B’ (Bado, meaning NOT YET). If the reply 
was YES or NO, an acknowledgement SMS was sent say-
ing “Thank you and have good day” and the SMS flow 
was terminated. If the reply was “NOT YET”, one hour 
later, a question SMS was sent again to ask if medication 
was taken. 

The timing of the SMS reminders was scheduled individ-
ually and processed automatically by the SMS system. 
The SMS system sent messages 3 times a week on ran-
domly chosen days. The days were different for each par-
ticipant. We used the permutations formula:

n!__

nPr=(n-r)!

for calculation of the number of possible combinations of 
3 days in a week of 7 days. 35 combinations of days were 
possible (i.e. Mon-Tues-Wed, Mon-Tues-Thurs, Mon-
Tues-Fri, Mon-Tues-Sat etc.). 

The SMS Program
The SMS program was developed using open-source 
software Telerivet® (San Francisco, California, United 
States).23 The software has a standard platform that in-
tegrates most of the existing mobile phone technologies. 
Telerivet allows routing of messages to and from any 
number of mobile devices with a basic internet connec-
tion. With a cloud-based management system, it supports 
the developer to adapt an external Application Platform 
Interface (API) using other platforms for monitoring and 
tracking activities. The system is only accessible through 
password authorisation.

Keywords
Keywords are pre-defined words that women could re-
spond to by typing an SMS reply. Oncethe SMS from a 
participant is received, the SMS program scans the mes-
sage content and matches it with our pre-defined key-
words such as ‘YES’ and ‘NO’. When keywords were rec-
ognised, the program automatically sent a reply to the 
participant based on the specified conditions and algo-
rithm that we programmed in the system.

Outcome measures
Technical Feasibility of the SMS Program
Technical feasibility was based on the degree of perfor-
mance and success of the system operation. Performance 
was determined by tracking the total number of SMS 
messages sent and delivered per participant; specifically, 
the number of SMS reminders and SMS questions.The 
success of the SMS system was based on scheduling of 

East African Health Research Journal 2020 | Volume 4 | Number 2                         142

SMS-Reminder to Improve ART among HIV-Patients in Limited Resource Setting                        www.eahealth.org



SMS messages, which includes the time of intake and 
date of SMS sent, failed and delivered. The outcome of 
feasibility was measured through calculating percentages. 
The numerator was the total number of SMS delivered 
and the denominator was the total number of SMS sent.

Acceptability of Receiving SMS Reminders and Questions
Acceptability was evaluated in terms of satisfaction with 
receiving SMS reminders and questions by participants. 
This was evaluated using a questionnaire containing 18 
questions. Each question had closed-ended response op-
tions to be answered by “yes” or “no” or “good” or not 
“good” followed by open-ended questions to solicit ex-
planations. The open-ended questions provided more 
narrative explanations of the answers selected in the 
closed questions. The questionnaire was developed by 
the study team based on feedback given during consulta-
tions and on previous research.16 The topics were on gen-
eral experience with receiving the SMS reminders and 
questions, difficulties in receiving SMS, timing of SMS, 
contents of the SMS, problems with network connectiv-
ity, travelling, advantages of the SMS, potential stigma 
and loss of confidentiality by receiving SMS, ability to re-
ply to SMS, impact on adherence, taking medication on 
days without SMS and ideas about adherence promoting 
interventions. Descriptive analyses (frequencies and per-
centages) of the outcomes were conducted to measure 
the acceptability. The numerator was the frequency cal-
culated from closed-ended question. The denominator 
was the total number of participants that participated in 
the exit- interview.

Adherence to Medication 
To obtain an indication about the extent to which SMS 
can be used for adherence monitoring, we calculated ad-
herence based on SMS replies. ‘Yes’ answers were seen as 
an indication (“proxy”) for medication intake. We calcu-
lated an adherence percentage for each participant based 
on the number of responses that contained the keyword 
‘YES’ or similar to ‘YES’ and ‘NO’ or similar to ‘NO’ (nu-
merator). This was divided by the total number of ques-
tion SMS sent to the participants one hour after usual 
time of medication intake (denominator). SMS with 
responses similar to ‘YES’ were ‘I TOOK MY PILLS’, ‘I 
REMEMBERED TO TAKE MY PILLS’, ‘THANKS FOR RE-
MINDING ME’. These responses were considered “similar 
to Yes” and we assumed that these responses indicated 
that women took their medication. The responses deter-
mined to be similar to ‘NO’ where ‘I DIDN’T TAKE IT’, ‘I 
FORGOT TO TAKE IT’ and ‘I COULD NOT TAKE IT’.

Data Analyses
We used IBM SPSS software® version 24 (New York, US) 
for statistical analyses to determine the frequencies of an-
swers to the SMS messages. Responses to the questions 
of the exit-interview were presented as frequencies and 
percentages. Narratives from feedback during consulta-
tion and from the exit-interviews were used to illustrate 
the frequencies. We calculated adherence based on the 
SMS messages (‘YES’ meaning medication was taken) as 
stated in the previous paragraph for each woman who 
participated. From there we calculated median adher-
ence for all included women. 

TABLE 1: Characteristics of Pregnant and Breast-
Feeding Women (N=25)

Characteristics   (%) or Median [IQR*]

Pregnant women     8 (32%)
Breastfeeding women     17(68%)
Age (Years)      10[range 30-40]
Duration on ART before the    2 [range: 6-8]
study(years)
On first line ART (TLE)     22(88%)
(DUOVIR-N)
On second line ART (LPV/r +     3(12%)
TDF +FTC) OR (ATV/r + ABC
 + 3TC)

TLE: Tenofovir+Lamivudine+Efavirenz
ATV/r + ABC + 3TC: Atazanavir/Ritonavir (ATV/r) + Abacavir/
Lamivudine (ABC/3TC)
LPV/r + TDF +FTC: Tenofovir +Emtricitabine (Truvada) + Lopina-
vir-ritonavir (LPV/r)
*IQR=Interquartile Range

TABLE 2: SMS Overview

Variables         Number of SMS (%)

Total SMS scheduled and sent         5054
for 25 participants 
  • Delivered           5001(99%)
  • Failed           53 (1%)

Reminder SMS that were delivered    1845 (99.6%)
“Please don’t forget to take your
medication according to Doctor’s
instruction” 

Question SMS that were delivered      1880 (99.5%)*
“Have you taken your medication
according to Doctor’s instructions?”

TABLE 5: Adherence Based on SMS Replies

Variables         Number of SMS(%) 
                  or Median [IQR]

Total SMS sent with question  1880
“Have you taken your medication 
according to Doctor’s instructions”
Total Replied (YES, closely to YES, 1012 (54%)
NO, closely to NO, NOT YET)
   • Replied with YES   818 (81%)
   • Total Replied YES and Closely 1003 (99%)
      to YES  
   • Replied with NO or closely to NO  9 (<1%)

Total not replied   864(46%)
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 FIGURE 1. Flow of SMS Messages Sent to Participants

not be reached for follow-up (Table 4). 2 of 25 partici-
pants asked to be removed from the study before the end 
of the 6 months follow up due to the SMS content men-
tioning the word “medication”. These participants pro-
posed the SMS content to contain neutral or customised 
words. Other participants also mentioned the concern of 
limited confidentiality which might lead to disclosure of 
their HIV status. This was explained by one participant 
saying “For instance the reminder question ‘Did you take your 
medication’ may lead to lack of confidentiality or disclosure 
of my status to my friends or partner”. Another comment was 
“The SMS as they come in, sometimes I am not with my phone, 
therefore I’m worried someone else could see that SMS”. Most 
participants (75%) reported to be satisfied with receiving 
SMS reminders and questions. For example, one partic-
ipant acknowledged that “the reminder SMS was very sup-
portive to me to remind me to take medication because several 
times I am busy with my usual activities”. Others described 
the desire for continuing to receive reminder messages 
after the end of the study. 4 of the 18 participants (22%) 
expressed having difficulties in receiving the reminder 
SMS. The feedbacks from those participants were, “The 
SMS were coming late, most of the times about 30 minutes lat-
er”, “Sometimes I find the SMS the next morning”, “Sometimes 
the SMS delays up to one day”. (Table 4)

Adherence to Responding to SMS Questions
Out of 1,880 SMS sent with the question “Did you take 
medication?”, a total of 1,012 (54%) were replied to. 
818(44%) SMS were replied to with the keyword ‘YES’ 
and a total of 185 (10%) were replied to with similar to- 

RESULTS
25 women participated in our study. Their overall char-
acteristics and variables related to HIV are shown inTable 
1. 2 women dropped out before the end of the study and 
could not be traced for the exit interview. Data for all 
25 participants are included in Table 1. 8 women (32%) 
were pregnant at the time of inclusion and 17(68%) were 
breastfeeding. The median duration on ART was 4 years 
(range: 0.5-12) and median age of participants was 36 
(range 23-43)]. 22 (88%) women were on first-line ART 
and 3 (12%) were on second-line ART. (Table 1)

Technical Feasibility of Sending and Receiving Messages
In total, 5,054 SMS were scheduled and sent of which 
5,001 (99%) were delivered. 53 (1%) were not delivered. 
(Table 2). 4 participants occasionally received SMS mes-
sages too late despite having been sent at the scheduled 
time, which appeared to be due to participants switch-
ing off their phone during the night or network failures. 
SMS messages were resent the next day. A total of 1,845 
(99.6% of total sent) SMS reminders were delivered 30 
minutes before medication intake and 1,880 (99.5% of 
total sent) SMS questions were delivered one hour af-
ter scheduled intake to ask the participants whether they 
took their medication or not. More question SMSs were 
sent than reminders, since the question was repeated af-
ter one hour if the reply was ‘Not yet’. (Table 2)

Acceptability of SMS Reminders and Questions
18 (72%) participants were reached and willing to partic-
ipate in the exit interviews whereas 5 participants could 
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‘YES’ indicating that medication was taken. A total of 
864 SMS (46%) were not replied to. 9 SMS (1%) replied with 
‘NO’ and similar to ‘NO’ (see table 5). The median adherence 
based on YES-replies was 51% (range 0-85). The median ad-
herence based on YES and similar-to-YES-replies was 58% 
(range 0-87). (Table 5)

DISCUSSION
In this pilot study, we investigated the acceptability and 
feasibility of sending SMS reminders to pregnant and 
breastfeeding WLHIV in Kilimanjaro (Tanzania) to take 
their antiretroviral medication. Almost all SMS that were 
sent, i.e. 99%, were actually delivered, supporting its tec-

hnical feasibility. 54% of all monitoring SMS were replied 
to. The majority of participants found it acceptable to re-
ceive SMS that reminded them to take their medication 
and were satisfied with the content. However, there were 
also participants who expressed concerns about their pri-
vacy and were afraid that receiving the SMS could dis-
close their HIV status to others.

Only 1% of SMS was not delivered. Although we do 
not have data about each individual reason, they are 
most likely related to network failure, loss of phone and 
change of phone number. The finding that 46% of the 
question-SMS were not replied to was unexpected and 
disappointing. We were uncertain about the underly-
ing reasons. Our primary thought was that participants 
did not understand or were annoyed by the messages. 
Also, there could have been changes of phone num-
bers, network failures, or participants could have been 
non-adherent. In the exit-interviews, the main reasons 
mentioned by participants were sharing of phones and 
network issue. Also, the adherence percentage of 58% 
is rather low, but as this was based on ‘YES’-replies only 
this rather represents adherence to the SMS. In gener-
al, studies have shown that the mean adherence to ART 
among pregnant women in sub-Saharan Africa countries 
ranges from 35% to 93.5%.24 For instance, a study in the 
Eastern Cape, South Africa showed an adherence level 
of 69% among pregnant women.25 Some participants 
mentioned that they did not have an SMS bundle en-
abling them to reply, despite the fact that we sent them 
a monthly bundle. The fact that a few participants expe-
rienced stigma and had disclosure concerns, was expect-
ed. This finding is consistent with studies in South Africa, 
Kenya  and Uganda that showed that some participants 
had concerns about the privacy of SMS14,26,27 2 partici-
pants withdrew consent during follow-up and 5 others 
could not be traced anymore at the end of the study. This 
is a common problem in resource-limited settings where 
there are challenges of retaining pregnant and breastfeed-
ing women in care.24,28,29Many pregnant women discover 
their positive HIV status during pregnancy and are wor-
ried to disclose their status to their husbands or others.27

Our findings are in line with other studies showing that 
receiving SMS reminders might be intrusive. For exam-
ple, Rashmi et al. in South India have recommended that 
weekly SMS should be sent at a time that is convenient 
for participants to reduce intrusion.11 In this study, par-
ticipants indicated that being aware that their adherence 
to medication was monitored, motivated them to adhere 
better. Similar to our study, participants mentioned that 
knowing someone caring for them by reminding them 
of the intakes, helped them to be adherent. The study of 
Mushamiri et al 30 found high response rates to remind-
er and question SMS in the first 3 months, but a clear 
decline in response rates thereafter. This suggests that 
participants may get used to SMS messages and ignore 
responding to the text despite being adherent.

This study has several limitations. First, the focus of the 
study was on technical feasibility and experience of users 
which both showed positive results. This means we can-
not draw any formal conclusions regarding adherence to 
treatment. Also, the level of adherence was based on the 
reply-SMSs, which is indirect and self-reported. We are 
not sure if the percentages of ‘Yes’-answers are a true rep-

TABLE 4: Feedback on Receiving SMS Reminders 
and Messages

Participants feedback        N 18(72%)

General experience with receiving SMS
    Not good at all         1 (5.6)
    Not good          1 (5.6)
    Good           2 (11.1)
     Very good          14 (77.8)

Experience with SMS system not good at all (n=2) 
    Lack of confidentiality – disclosure 
    I don't like, it is not safe on my side
 
SMS came on time 
    Yes            15 (83.3)
     No            3 (16.7)

SMS did not come on time (n=3) 
    SMS delivered 30mins later 
    SMS delivered on the following morning 
    SMS delivered one day later
 
Difficulties with receiving SMS 
    Yes            4 (22.2)
     No            14 (77.8)

Difficulties (n=4) 
    Some days there were no SMS received 
    Delay in receiving SMS 
    Missing

Opinion about content 
    Not good at all          3 (16.7)
    Not good           1 (5.6)
    Good            2 (11.1)
    Very good           12 (66.7)

Content is not good or not good at all (n=4)
    The words 'you are reminded to take medication'
was not good to me 
    It breaks the confidentiality 
    The word 'kumeza dawa' (take medication) is not 
good. It breaches confidentiality 
    The SMS which say 'kumeza dawa (take medica-
tion)' is a bit not good if someone else sees it 
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resentation of adherence, as we did not measure accuracy 
through pill counts, questionnaires, direct measurements 
of drug concentrations, or with virological outcome. De-
spiteour study design not being optimal to relate “Yes re-
sponses” to true drug adherence, the study may provide 
some indication of self-reported adherence. As such SMS 
may, to a certain extent allow monitoring of adherence, 
although adaptations to the program is likely needed.An-
other limitation is that only women who own a mobile 
phone were enrolled. This means that WLHIV without a 
mobile phone were excluded. Therefore, the results can-
not be generalised to WLHIV without a phone, who may 
have different characteristics such as living in rural areas, 
low socio-economic status and high illiteracy. In future 
studies, mobile phones may be supplied by adherence 
programmes. 

One strength of our study is that it included so called in-
teractive 2-way text messaging which encompasses re-
ceiving replies from participants and automated SMS sent 
back to participants. Another strength is that we were 
able to send the SMS content in local language that is un-
derstood and spoken by the vast majority of participants 
in contrast to several previous studies. Furthermore, the 
costs of the SMS program in terms of infrastructure in-
vestment were low. The sending of automated remind-
er SMS to 25 participants cost less than 2 US dollars per 
month. Also, being automated, we managed to decrease 
the burden on nurses by not having to involve them to 
send SMS to participants. 

Based on our study, we recommend examining wheth-
er more neutral messages will trigger medication intake 
while not disclosing the HIV status. For instance, in-
stead of the standard message ‘Did you take your med-
ication’, we could ask ‘did you do as recommended?’ 
Furthermore, it is important to investigate whether the 
SMS program will really improve adherence in our set-
ting. Therefore, clinical trials are needed to investigate 
the effect on adherence and implementation studies are 
needed to examine the effectiveness of the program in 
a real-world setting. WLHIV who will use the SMS pro-
gram, whether it is in the context of a study or as part of 
regular care, should receive proper explanation about the 
SMS and its contents. Only in that way, they can make a 
well-informed decision whether to make use of the SMS 
reminders. WLHIV who are worried about unwanted dis-
closure can decline using it.

CONCLUSION
We found that it is technically feasible and acceptable to 
the majority of pregnant and breastfeeding women living 
with HIV to receive SMS to remind them to take their 
medication. There were a few women who expressed 
concerns about their privacy and were afraid that re-
ceiving the messages could lead to unwanted disclosure 
of their HIV status. Understanding and addressing such 
potential barriers and challenges will be crucial for re-
searchers and policy makers to improve the design of 
future studies involving SMS and their successful imple-
mentation in practice. Moreover, further investigation of 
the impact of SMS on adherence to ART in other groups 
living with HIV is recommended.

REFERENCES
1.  ZachariusKM, BasindaN, MarwaK, MtuiEH, KaloloA, IdAK. Low 

adherence to Option B + antiretroviral therapy among pregnant 
women and lactating mothers in eastern Tanzania. 2019;1–12. 

2.  MusobaNet al. Uganda HIV / AIDS Country Progress Report July 
2016-June 2017. Uganda AIDS Com. 2017;(JUNE). 

3. National AIDS Control Council. Kenya HIV Estimates Report 2018. 
Kenya HIV Estim [Internet]. 2018;1–28. Available from: http://
www.nacc.or.ke/attachments/article/428/HIV estimates report 
Kenya 2014_print.pdf%5Cnpapers2://publication/uuid/16B-
C3DFC-19CF-4A11-B518-5F6B77E329C6

4. UNAIDS. Country factsheets MOROCCO | 2018 HIV and AIDS 
Estimates Adults and children living with Country factsheets TAN-
ZANIA | 2018 HIV testing and treatment cascade People liv-
ing with HIV Coverage of adults and children. Unaids [Internet]. 
2018;1–6. Available from: https://aidsinfo.unaids.org/

5.  KnettelBA, MinjaL, ChumbaLN, OshosenM, CichowitzC, Mm-
bagaBT, et al.Serostatus disclosure among a cohort of HIV-in-
fected pregnant women enrolled in HIV care in Moshi, Tan-
zania: A mixed-methods study. SSM - Popul Heal [Internet]. 
2019;7(October 2018):100323. Available from: https://doi.
org/10.1016/j.ssmph.2018.11.007

6. WHO. information Mother-to-child transmission of HIV [Internet]. 
HIV/AIDS Topical. 2019 [cited 2019 Mar 19]. Available from: 
https://www.who.int/hiv/topics/mtct/about/en/

7. World Health Organization. (2016). Consolidated guidelines on 
the use of antiretroviral drugs for treating and preventing HIV in-
fection: Recommendations for a public health approach [Internet]. 
2016 [cited 2020 Oct 14]. Available from: http://apps.who.
int/iris/bitstream/10665/208825/1/9789241549684_
eng.pdf

8. WHO. Guidelines on HIV and infant feeding [Internet]. Geneva. 
2010. 1–49 p. Available from: http://www.unicef.org/aids/
files/hiv_WHO_guideline_on_HIV_and_IF.pdf

9. Ministry of Health and Social Welfare Tanzania. Tanzania Na-
tional guidelines for the management of HIV and AIDS. Natl 
GuidelManag HIV AIDS. 2015;1–269.

10. MillsEJ, NachegaJB, BangsbergDR, et al. Adherence to HAART: a 
systematic review of developed and developing nation patient-re-
ported barriers and facilitators.PLoS Med. 2006;3(11):e438. 
doi:10.1371/journal.pmed.0030438. Medline

11. TesfayeDJ, HibistuDT, AbeboTA, AsfawFT, LukasK, LaelagoT, et 
al. Option B plus antiretroviral therapy adherence and associated 
factors among HIV positive pregnant women in Southern Ethio-
pia. 2019;4:1–8. 

12. TCRA. Quarterly Communications Statistics Report: October- De-
cember 2017 Operator Returns [Internet]. 2017 [cited 2018 Oct 
8]. p. 1–18. Available from: https://www.tcra.go.tz/images/
documents/telecommunication/TelCom_Statistics_Dec_2017.
pdf

13. PeltzerK, Friend-du PreezN, RamlaganS, AndersonJ. Antiret-
roviral treatment adherence among HIV patients in KwaZu-
lu-Natal, South Africa.BMC Public Health. 2010;10(1):111. 
doi:10.1186/1471-2458-10-111. Medline

14. GeorgetteN, SiednerMJ, ZanoniB, et al. The Acceptability 
and Perceived Usefulness of a Weekly Clinical SMS Program 
to Promote HIV Antiretroviral Medication Adherence in KwaZu-
lu-Natal, South Africa.AIDSBehav. 2016;20(11):2629-2638. 
doi:10.1007/s10461-016-1287-z. Medline

15. Pop-ElechesC, ThirumurthyH, HabyarimanaJP, et al. Mobile 
phone technologies improve adherence to antiretroviral treatment 
n a resource-limited setting: a randomized controlled trial of text 
message reminders.AIDS. 2011;25(6):825-834.

East African Health Research Journal 2020 | Volume 4 | Number 2                         147

SMS-Reminder to Improve ART among HIV-Patients in Limited Resource Setting                        www.eahealth.org



doi:10.1097/QAD.0b013e32834380c1. Medline
16. van der KopML, OjakaaDI, PatelA, et al. The effect of weekly 

short message service communication on patient retention in care 
in the first year after HIV diagnosis: study protocol for a randomised 
controlled trial (WelTel Retain). BMJ Open. 2013;3(6):e003155. 
doi:10.1136/bmjopen-2013-003155. Medline

17. ReidMJA, DharSI, CaryM, et al. Opinions and attitudes of partic-
ipants in a randomized controlled trial examining the efficacy of 
SMS reminders to enhance antiretroviral adherence: a cross-sec-
tional survey.JAcquir Immune DeficSyndr. 2014;65(2):e86-e88. 
doi:10.1097/QAI.0b013e3182a9c72b. Medline

18. RodriguesR, ShetA, AntonyJ, et al. Supporting adherence 
to antiretroviral therapy with mobile phone reminders: results 
from a cohort in South India.PLoS One. 2012;7(8):e40723. 
doi:10.1371/journal.pone.0040723. Medline

19. SiednerMJ, HabererJE, BwanaMB, WareNC, BangsbergDR. 
High acceptability for cell phone text messages to improve com-
munication of laboratory results with HIV-infected patients in rural 
Uganda: a cross-sectional survey study.BMC Med Inform Decis-
Mak. 2012;12(1):56. doi:10.1186/1472-6947-12-56. Med-
line

20. BignaJJR, NoubiapJJN, PlottelCS, KouanfackC, Koulla-Shi-
roS. Barriers to the implementation of mobile phone reminders 
in pediatric HIV care: a pre-trial analysis of the Cameroonian 
MORE CARE study.BMC Health Serv Res. 2014;14(1):523. 
doi:10.1186/s12913-014-0523-3. Medline

21. CooperV, ClatworthyJ, WhethamJ, ConsortiumE. Health Interven-
tions To Support Self-Management In HIV: A Systematic Review.
Open AIDS J. 2017;11(1):119-132. doi:10.2174/187461
3601711010119. http://benthamopen.com/FULLTEXT/TOA-
IDJ-11-119. Medline

22. HarrisPA, TaylorR, ThielkeR, PayneJ, GonzalezN, CondeJG. 
Research electronic data capture (REDCap)—A metadata-driven 
methodology and workflow process for providing translational 
research informatics support.J Biomed Inform. 2009;42(2):377-
381. doi:10.1016/j.jbi.2008.08.010. Medline

23. Telerivet PRODUCT OVERVIEW [Internet]. [cited 2020 Oct 12]. 
Available from: https://telerivet.com/product/messaging

24. de Sumari-de BoerIM, van den BoogaardJ, NgowiKM, et al. 
Feasibility of Real Time Medication Monitoring Among HIV In-
fected and TB Patients in a Resource-Limited Setting.AIDSBehav. 
2016;20(5):1097-1107. doi:10.1007/s10461-015-1254-
0. Medline

25. ColombiniM, StöcklH, WattsC, ZimmermanC, AgamasuE, May-
hewSH. Factors affecting adherence to short-course ARV prophy-
laxis for preventing mother-to-child transmission of HIV in sub-Sa-
haran Africa: A review and lessons for future elimination. AIDS 
Care - Psychol Socio-Medical Asp AIDS/HIV [Internet]. 2014 Jul 
3;26(7):914–26. Available from: https://doi.org/10.1080/0
9540121.2013.869539

26. HabererJE, MusiimentaA, AtukundaEC, et al. Short mes-
sage service (SMS) reminders and real-time adherence mon-
itoring improve antiretroviral therapy adherence in rural 
Uganda.AIDS. 2016;30(8):1295-1299. doi:10.1097/
QAD.0000000000001021. Medline

27. van der KopML, MuhulaS, NagidePI, et al. Effect of an interactive 
text-messaging service on patient retention during the first year of 
HIV care in Kenya (WelTel Retain): an open-label, randomised par-
allel-group study.Lancet Public Health. 2018;3(3):e143-e152. 
doi:10.1016/S2468-2667(17)30239-6. Medline

28. KebaetseMB, PhologoloT. The use of mobile devices in HIV 
and AIDS communication: Opportunities for Botswana.Pula Bo-
tswana J African Stud.2016;30(2):298-311.

29. ReidMJA, SteenhoffAP, ThompsonJ, et al. Evaluation of the effect 
of cellular SMS reminders on consistency of antiretroviral therapy 
pharmacy pickups in HIV-infected adults in Botswana: a random-
ized controlled trial.HealthPsycholBehav Med. 2017;5(1):101-
109. doi:10.1080/21642850.2016.1271333. Medline

30. MushamiriI, LuoC, Iiams-HauserC, Ben AmorY. Evaluation 
of the impact of a mobile health system on adherence to an-
tenatal and postnatal care and prevention of mother-to-child 
transmission of HIV programs in Kenya.BMC Public Health. 
2015;15(1):102. doi:10.1186/s12889-015-1358-5. Med-
line

Peer Reviewed

Acknowledgement: We thank the participants for their involve-
ment in our study and for allowing us to study potentially sen-
sitive data. Furthermore, we thank the administration of KCMC 
for allowing us to conduct this study in the hospital and the 
nurse counselors for recruiting the participants. We thank Fon-
dation Merieux for their financial support to this study and HIV 
Research Trust through the Joep Lange Institute Scholarship for 
supporting the Scientific WritingCourse

Competing Interests: None declared.

Funding: This study received financial support from Fondation 
Merieux

Received: 15Jun 2020; Accepted: 04 Nov 2020

Cite this article Ngowi KM, Maro E, Aarnoutse RE, Mmbaga BT, 
Sprangers AGM, Reiss P, Nieuwkerk PT, Sumari-de M.Feasibil-
ity of SMS to remind pregnant and breastfeeding womenliving 
with HIV to take antiretroviral treatment in Kilimanjaroregion, 
Tanzania: a pilot study. East Afr Health Res J. 2020;4(2):140-148. 
https://doi.org/10.24248/eahrj.v4i2.637

© Ngowi et al. This is an open-access article distributed under 
the terms of the Creative Commons Attribution License, which 
permits unrestricted use, distribution, and reproduction in any 
medium, provided the original author and source are properly 
cited. To view a copy of the license, visit http://creativecom-
mons.org/licenses/by/4.0/. When linking to this article, please 
use the following permanent link: https://doi.org/10.24248/
eahrj.v4i2.637

East African Health Research Journal 2020 | Volume 4 | Number 2                         148

SMS-Reminder to Improve ART among HIV-Patients in Limited Resource Setting                       www.eahealth.org


