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Abstract

Background: Using two-way mobile phone text messages to improve adherence to antiretroviral medication
enhances communication between patients and health workers. We describe the implications of participants’
responses to text messages in the Cameroon Mobile Phone SMS (CAMPS) trial.

Findings: This is a cross-sectional analysis of data from the intervention arm of the CAMPS trial. CAMPS was a
randomized controlled trial of motivational text messaging versus usual care to improve adherence to antiretroviral
medication among people living with HIV in Yaounde, Cameroon (n = 200) over a 6 month period. Participants in
the intervention arm (n = 101) were given a contact phone number, but were not required to respond to their
reminder messages. If they did, their responses were noted and reported as counts and percentages. We received
99 phone calls and 55 text messages (154 responses) from 48 participants during the study period. The median
number of responses was 1 (first quartile [Q1]: 1; third quartile [Q3]: 3). Half (n = 79, 51.1%) of them were
expressions of gratitude. The rest included requests for logistical (n = 21, 13.6%), medical (n = 20, 12.9%) and
financial (n = 11, 7.1%) support.

Conclusion: Initiating two-way mobile communication opens more channels for people living with HIV to express
unmet needs. Researchers, policy makers and clinicians should be ready to respond to the needs expressed by
patients who respond to text messages.

Trial registration: Pan-African Clinical Trials Registry: PACTR201011000261458;
Clinicaltrials.gov: NCT01247181
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Findings
Health communication using mobile phones
Despite numerous advancements in Human Immuno-
deficiency Virus (HIV) care and treatment, poor adhe-
rence is still a potential threat to universal access to
antiretroviral therapy (ART) [1]. Due to the multifactorial
nature of the determinants of patient adherence [2] and
diversified research efforts to respond to each of these fac-
tors, mobile phones have emerged as a potentially useful
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tool to improve adherence rates [3]. Due to their ubiquity
in countries most affected by HIV [4], the use of mobile
phones to improve HIV related health outcomes is re-
ceiving more attention as emerging evidence suggests re-
minder messages can increase adherence to ART and
retention in care, decrease viral load and treatment inter-
ruptions, and improve communication with healthcare
personnel [5-7]. Such mobile health (mHealth) interven-
tions can also be used to address other health behaviors
and to provide useful and timely information to health
workers [8]. Other studies report the potential of using
the SMS for other types of health related communica-
tion and the promotion of additional health services,
yet there is limited information as to how this can be
achieved [5,6].
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228 people 
approached

20 were not eligible
8 declined to participate

200 people randomized

101 received text messages

99 received usual care 

48 responded to the text 
messages during trial

Figure 1 Flow diagram of study.
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The relative novelty of text messaging as part of
mHealth results in a lack of generalizable policy frame-
works and guidelines for care. Health text messaging
guidelines developed by the United States Department
for Human and Health Services do not cover how to
manage direct feedback and recommend using text mes-
saging as part of a larger communication strategy [9].
For such frameworks and guidelines to be implemented,
the issues most relevant to patients or the success of
mHealth must be taken into account.
Although automated mobile phone text messages are

less labor intensive than manually composed messages,
they may not permit feedback to be addressed in real
time and thus neglect urgent concerns from the re-
sponders. Likewise, standardized messages may contain
insufficient or unclear information and prompt the need
to address other related issues. Furthermore, urgent re-
sponses may be missed if they are sent after working
hours when mHealth phones are not monitored. Given
the above, the expectations for the parties on the send-
ing end and the responsibilities of those on the receiving
end need to be investigated. As such, we pose the fol-
lowing question: what do people living with HIV hope to
benefit from text communication with health workers
and how can health workers prepare to respond to the
needs identified through text messaging?
The responses and feedback of clients who receive text

messages can provide important clues as to the most ef-
fective way of designing and organizing text messaging
interventions. The aim of this paper is to describe the
responses from the participants in the Cameroon Mobile
Phone SMS (CAMPS) trial, [10,11] and the implications
for health service providers.

Methods
We conducted a cross-sectional analysis of the responses
from participants in the intervention arm of the CAMPS
trial. The CAMPS trial was a two-arm single blinded
randomized controlled trial of weekly motivational mo-
bile phone text messages versus usual care for impro-
ving adherence to ART, at the Yaoundé Central Hospital
in Cameroon. Ethical clearance was obtained from the
Cameroon National Ethics Committee (authorization
number 172/CNE/SE/2010). All participants included
in the study provided verbal and written consent. The
methods are described in detail elsewhere [10,11]. In brief,
200 eligible participants were randomized to receive text
messages (n = 101) or usual care (n = 99). Usual care in-
volved adherence counseling as determined by care givers.
Eligibility was determined based on age (21 or older),
ownership of a mobile phone, use of ART for at least one
month, and willingness to participate in the trial. The trial
ran from November 2010 to July 2012 (Figure 1). The
motivational text messages were sent once a week and
included a phone number that participants could call if
they required assistance. Participants did not receive com-
munication credit so all the responses occurred at their
expense. We noted the content of the responses (phone
calls and text messages) and grouped them into categories:
expressions of gratitude, inquiries about the trial, logistical
support (related to provision of services), medical, coun-
seling, requests for financial assistance, and others. Partici-
pants who left “missed calls” were called back; this was
noted as a phone call. The phone number provided to the
participants in the text message was different from the
one from which the messages were sent. Participants who
accidentally responded to the sending number were re-
directed to the “help” number. The help number phone
connected to an experienced HIV clinician (available
twenty-four hours a day every day) who was part of the re-
search team, but not clinic staff, and therefore did not
have access to patient records. Based on the participants’
inquiry they were channeled to the appropriate depart-
ment of the HIV clinic. The participant characteristics
were determined by matching the responses to the phone
numbers collected at baseline.

Results
All messages received could be linked to participants in
the intervention arm of the trial (mean age 42.6 years
[Standard Deviation - SD 9.80]; 35 [72.9%] were female).
All had received some formal education. Most patients
had disclosed their HIV status to family members (n = 43,
89.6%) and were on a first line ART regimen (n = 41,
91.1%). The median duration on ART was 33 months
(first quartile [Q1]: 17.25; third quartile [Q3]: 56.25).
Detailed socio-demographic and clinical characteristics
are reported in Table 1 (see Table 1).



Table 1 Socio-demographic characteristics of participants
who responded to messages in the CAMPS trial (n = 48)

Variable Statistic

Age (years): mean (SD) 42.6 (9.80)

Gender: count (%)

Female 35 (72.9)

Level of education: count (%)

Primary 20 (41.7)

Secondary 22 (45.8)

University 6 (12.5)

Family aware of HIV status: count (%) 43 (89.6)μ

CDC¥ classification - AIDS£ defining
illness: count (%)

32 (69.6)β

Regimen: count (%) α

First line 41 (91.1)

Second line 4 (8.9)

Duration on ART (months): median (Q1, Q3) 33.0 (17.25, 56.25)

Adherence/Visual Analogue Scale: mean (SD) 88.15 (14.351)

Quality of life α: mean (SD) 3.2 (0.40)
μ1 missing; β2 missing; α3 missing; Quality of life was measured using Short
Form −12 (http://www.sf-36.org/tools/sf12.shtml); SD: standard deviation,
¥CDC: Centers for disease control and prevention; Q1: first quartile; Q3: third
quartile; £AIDS: Acquired Immune Deficiency Syndrome.
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Of the 101 participants who received text messages, 48
(47.5%) responded at least once either by phone call or
by text message. We received 99 phone calls and 55 text
messages (154 responses) over a period of six months.
These responses tended to cluster around the day the
messages were sent. The median number of responses
was 1 (Q1: 1; Q3: 3). Responses came in as early as
7.30 am and as late as 10.30 pm. Characteristics of res-
ponses are reported in detail in Table 2 (see Table 2).
Half of them (n = 79, 51.1%) were expressions of grati-

tude. Some participants (n = 9, 5.8%) wished to verify the
authenticity of the text messages and who was responsible
for sending them. Respondents who required medical help
Table 2 Characteristics of responses to messages in the
CAMPS trial

Content of message Mode of contact Count (%)*

Phone call Text message

Expression of gratitude 35 44 79 (51.1)

Logistical 19 2 21 (13.6)

Medical 19 1 20 (12.9)

Other 9 3 12 (7.8)

Financial assistance 7 4 11 (7.1)

Inquiries about study 8 1 9 (5.8)

Counseling 2 0 2 (1.2)

Total 99 55 154

*Percentages may not add up to 100 due to rounding off.
(n = 20, 12.9%) complained about side-effects and other
ailments; how to handle unwanted pregnancies, how
to take medication, and what to do after missing a
dose (see Table 2).
Messages for logistical support (n = 21, 13.6%) inclu-

ded requests for assistance in collecting results from
laboratory, re-scheduling appointments, complaints of
stock-outs at the hospital pharmacy, and requests to
ameliorate clinic wait times.
Counseling was requested regarding HIV testing with-

in a committed relationship (n = 2, 1.2%). Financial help
(n = 1, 7.1%) was sought for a variety of reasons, in-
cluding setting up small businesses and other perso-
nal requests.
The last group (classified as other) included messages

from participants reporting that their phones were miss-
ing (and providing a new contact number), reporting the
death of the owner of the phone, and requesting to with-
draw from the study (n = 12, 7.8%).

Discussion
This observational study within a randomized clinical trial
highlights the needs of people with HIV and weaknesses
within the health system identified through the lens of
new and rapidly spreading mobile phone technology.
First, it must be noted that the use of a text message

reminder system was overall appreciated and half of the
responders communicated only to express their grati-
tude. These results coincide with other studies which
have documented high levels of satisfaction with two-
way text messaging [6,12].
Secondly, these messages highlighted unmet needs re-

garding disease counseling. Patients contacted the re-
search team seeking additional information regarding
medication procedures, consequences of and compensa-
tion for a missed dose, and expected side effects.
Third, these findings provide a comment on the hu-

man resource shortages and organizational difficulties
which plague many health systems in resource limited
countries - often demonstrated by long waiting times,
stock-outs, and delays in obtaining lab reports [13,14].
The most dangerous of these is the frequent stock-outs
of ART. They are a major cause of poor adherence and
directly counteract adherence enhancing interventions
[13]. They also reduce patients’ confidence in an already
fragile health system.
A major barrier to the success of mHealth programs is

the unavoidable interaction with other weak components
of the health system [14,15]. For example, it is difficult
to enhance adherence through text messaging when the
medication is unavailable or insufficient human resour-
ces prevents timely quality care. The potential for text
messaging to enhance care may be limited by these health
system challenges and therefore scaling up the program

http://www.sf-36.org/tools/sf12.shtml
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would require additional resources to handle the new
demands.
Other potential costs of routine use of text messaging

for health care needs must also be considered. Such costs
would include the cost of technology and additional
staffing. Although additional, the relatively low cost of text
messaging and staff willingness to participate in text mes-
saging programs in Cameroon are encouraging factors
that may boost the uptake of a cost-effective adherence
program [16].
Fourthly, these communications have demonstrated

the feasibility of using mobile phone technology as a
means to open additional communication channels with
patients beyond clinical hours and to provide profes-
sional assistance in real time. It is important to note the
level of commitment and expertise utilized in the CAMPS
trial. The recipient of each response should be well versed
in, or able to channel patients to the necessary assistance.
In future renditions of this strategy, it would be desirable
to have a toll free number, with an experienced HIV clin-
ician, a social worker, or someone capable of locating lab
results, to schedule appointments and facilitate the pro-
vision of care. Access to patient records may also be desir-
able in order to provide personalized care. At this point,
policy frameworks and guidelines must be developed to
assist health workers providing effective, ethical, and effi-
cient remote support [15]. Such guidelines should expli-
citly state that text messaging does not replace emergency
care and should not delay appropriate health care.
This study has some limitations. Of note is the fact

that these responses were initiated at the expense of the
participants. Even though this may serve as a measure of
their need for mobile services, many participants who
did not respond to the text messages may not have done
so because they lacked communication credit. Therefore,
these findings reflect the views of only a portion of the
wealthier, more health-conscious participants who re-
ceived text messages in the CAMPS trial [11].
Conclusion
Text messaging for adherence to ART is a relatively new
intervention. While it is unlikely that large scale mes-
saging can be individually tailored, it is important to
identify the needs of those receiving these messages. Re-
searchers, policy makers and clinicians must recognize
that two-way text messaging provides space for dialogue
for patient needs which can then be addressed. These
needs may be logistical, medical or informational.
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