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Abstract

Context: Medication non-adherence is a commonly observed problem in the self-administration of treatment, regardless of the
disease type. Text messaging reminders, as electronic reminders, provide an opportunity to improve medication adherence. In
this study, we aimed to provide evidence addressing the question of whether text message reminders were effective in improving
patients’ adherence to medication.
Evidence Acquisition: We carried out a systematic literature search, using the five electronic bibliographic databases: PubMed,
Embase, PsycINFO, CINAHL, and the Cochrane central register of controlled trials. Studies were included on the basis of whether
they examined the benefits and effects of short-message service (SMS) interventions on medication adherence.
Results: The results of this systematic review indicated that text messaging interventions have improved patients’ medication ad-
herence rate (85%, 29.34). Included in the review, those who had problems with adherence, or those whom text messaging was
most helpful had HIV, asthma, diabetes, schizophrenia and heart disease (73.5%). The period of intervention varied from 1 week to 14
months. The most common study design was randomized controlled trials (RCTs) (66%) carried out in the developed countries.
Conclusions: This study demonstrated the potential of mobile phone text messaging for medication non-adherence problem solv-
ing.
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1. Context

Medications adherence has been defined as the extent
to which patients take medications as prescribed by their
health care providers and decide on the treatment plan (1-
3), while the lack of adherence to prescribed therapies is
termed medication non-adherence (4). It is expected that
20% to 50% of patients do not take their medications as
prescribed (2, 5). In 2003, the world health organization
(WHO) identified medication non-adherence as the lead-
ing cause of preventable morbidity, mortality, and health-
care costs (3). Non-adherence is observed in all groups
of patients where the self-management of treatment is
necessary (3, 6), for example, adherence in patients with
human immunodeficiency virus infections, arthritis, gas-
trointestinal disorders, and cancer have the highest lev-
els, whereas it is the lowest in patients with pulmonary
disease, diabetes mellitus, and sleep disorders (7, 8). In
the United States, half of the 3.2 billion prescriptions dis-
pensed annually are not followed by patients as prescribed

(9, 10); this is even lower among patients with chronic
diseases (2, 4, 11). Several reasons are documented for
the non-adherence to medication; forgetting is one of the
most common (3, 12). Health information technology (HIT)
presents an opportunity to increase medication adherence
rates, using electronic reminder systems (13). They seem
to be an aid particularly for patients suffering from forget-
fulness problems and those who are unintentionally non-
adherent (14). Among examples are reminder messages
that are automatically sent to a patient’s mobile phone in
the form of text messaging accessible on every model of
mobile phones (15). Text messaging is relatively simple
to use, its use is widespread, and its cost is low for users.
Moreover, it is an appropriate intervention for a variety of
health behavior changes (16, 17). Due to the extensive use
of text message reminders as electronic reminders aiming
at improving medication adherence, we need to achieve a
better understanding of the effects of this method of re-
minding. Previous reviews have evaluated the effects of
a text message reminder intervention on specific patient
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populations; however, it has not been used in groups of
patients who have chronic diseases (1, 18-23). According to
the importance of medication adherence for patients with
chronic diseases in that their poor adherence to drug ther-
apy is associated with higher morbidity and mortality and
an increase in healthcare costs and because of evidence in-
dicating the positive impact of interventions on improve-
ments in medication adherence (15), we decided to con-
duct a systematic review to provide new evidence on the
effectiveness of text message reminders for these patients.
Our main questions in this systematic review are: 1, what
are published papers on effectiveness of SMS as reminders
for patient medication adherence for chronic disease; 2,
what countries do these published papers come from?; 3,
what are the subject of the included studies within this sys-
tematic review by diseases are included in these papers?;
4, what study designs and research methodologies are ap-
plied in these studies; 5, what are the frequency and du-
ration of delivered messages in these papers?; 6, were the
studies’ findings significant?; and 7, what are the sample
sizes of participants in these papers?

2. Evidence Acquisition

We performed a systematic literature search in Au-
gust 2013 using the following electronic bibliographic
databases: PubMed, Embase, PsycINFO, CINAHL, and the
Cochrane central register of controlled trials. We used the
following Mesh terms and text words to search PubMed:
(text message* OR short message service OR SMS OR cellu-
lar phone* OR portable cellular phone* OR mobile phone*)
AND (medication adherence OR medication persistence
OR medication compliance OR medication* OR drug OR
prescript*)) PubMed search strategy, modified as needed
for use in other databases. Moreover, additional studies
have been identified by citation tracing, which was carried
out at a later date. References were managed using Thom-
son ISI research Soft Endnote13. The initial evaluation was
conducted on the basis of the title and the summary. When
a study could not be included or rejected with certainty,
the full text was examined in a second evaluation. Articles
were separately evaluated by two experts, a telemedicine
specialist (KB) and a health information management spe-
cialist (RE). Disagreements concerning the eligibility of ev-
idence were resolved by a discussion between the two re-
viewers or by adjudication of a third reviewer. In the pri-
mary search, we found 69 articles related to the research
topic, and then eight articles were added to them by cita-
tion tracing. After reviewing the full text of 77 articles and
considering the inclusion and exclusion criteria, 43 stud-
ies were excluded because they did not meet the inclusion

criteria; the final sample consisted of 34 articles. Figure 1
summarizes the steps taken to select relevant resources.

We included articles analyzing the use of text mes-
sage reminders with the aim of improving medication
adherence and focusing on chronic diseases. More-
over, studies were included if they were randomized and
non-randomized controlled trials or, quasi-experimental
studies and observational cohorts, pre-and post-test de-
signs, non-experiment observational (cross-sectional, case-
series, case study), and qualitative papers. Pilot studies
were included, as they can provide a better understand-
ing of the feasibility and acceptability of using text mes-
sages as medication reminders. Finally, we included stud-
ies from all countries in this review. Patients of any age who
had been involved in an intervention using text messaging
to improve their medication adherence were included in
the study as well as studies in which SMS or text messaging
interventions were delivered through a mobile phone as
a reminder independent of other technologies. Moreover,
we included studies in which the intervention was com-
pared to no intervention, or to other interventions to pro-
mote medication adherence. Outcomes, including mor-
bidity, mortality, hospitalization rates, clinical outcomes,
adherence to medication, and patient satisfaction with an
SMS reminder intervention, were considered. Studies were
excluded if the interventions did not include the use of
SMS/text messaging. We also excluded studies conducted
via the internet, email, traditional landline telephones or
other electronic devices, and medication alarms alone or
in conjunction with mobile phone text messaging. Letters
to the editor, editorials, and short communications were
excluded as well. All papers used in our review were pub-
lished in English. We also excluded studies if the abstract
and full text of an article was not available or they were
about acute and non-chronic diseases.

3. Results

A narrative summary of the selected studies was pre-
sented according to the details of the actual studies, such
as design, subjects, location, and duration. The popula-
tions of the included studies in this review were described
in terms of their sample size, mean age (years), frequency
of messaging, description of intervention, and the type of
adherence measures. A tabulation form was used to com-
pare the results. The results and conclusions with P < 0.05
were considered significantly different (Appendix 1).

3.1. Study Designs

Twenty-two of the studies were RCTs (64.7%), one quasi-
experimental (2.9%), two prospective (5.9%), two retrospec-
tive observational (5.9%), and four were cohort studies
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Search Result Retrieved From Electronic Databases:
PubMed, PsycINFO, Embase, Cochrane Library,

CINAHL. and Web of Science
N = 7060

Number of Search Result Retrieved After Duplicate
Removed N = 4028

PubMed (1557), Embase (1796), psycINFO and
CINAHL (EBSCO227), Web of Science (372), and

Cochrane (76)

Full Text Articles Reviewed
N= 69

Excluded Article After Critical
Screen on Title and Abstract Survey

N = 3959

Full Text Obtained and Screen
N = 77

Citation Tracked of Articles
N = 8

Excluded With Reasons: N = 43

-Bundled Text Messages With Other Intervention (2)
-Not Text Message used to Send pre Minders (4)
-Surveyed View Point to use Text Message (6)
-Systems Were Evaluated (6)
-Text Message used to Reminder Appointments (3)
-Use Other Intervention, Web, Call Phone (7)
-Did not Report Appropriate Data (5)
-Use Text Message to Take Information (3)

Studies Included in the Review

N = 34

Figure 1. Flow Chart of the Study Selection Process
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(11.8%). In addition, one qualitative study (2.9%), one real-
time method (2.9%), and one proof-of-concept study (2.9%)
were included; nine of 34 studies were pilot studies (26.5%).

3.2. Countries

The studies were mostly carried out in the United States
(44%, n = 15), followed by the United Kingdom (8.8% n = 3),
Spain (8.8% n = 3), China (5.8% n = 2), and the Netherlands
(5.8% n = 2), while the rest of the studies (n = 9, 26.5%) were
conducted in other countries (Taiwan, Singapore, Russia,
Poland, Kenya, Iran, India, Ghana, Denmark; see Appendix
1.

3.3. Diseases

The range of diseases varies among the selected stud-
ies: antiretroviral (6 studies 17.1% ), asthma (6 studies
17.1%), diabetes (5 studies 14.3%), heart (5 studies 14.3%),
schizophrenia (4 studies 11.4% ), tuberculosis (1 study 2.9%),
dermatology problems (1 study 2.9%), lupus (1 study 2.9%),
malaria (1 study 2.9% ), general chronic diseases (2 stud-
ies 5.7%), allergies (1 study 2.9%), sickle cell anemia (1 study
2.9%), and anemia (1 study 2.9%) (Figure 2).
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Figure 2. Number and Rate (%).of Paper on Every Subject

The most common groups were patients with an-
tiretroviral and HIV diseases (n = 6, 17%) (24-29). These six
studies showed strictly significant effects on patients’ ad-
herence. HIV needs to be studied in relation to the m-
Health concept because the adherence of patients with
HIV to antiretroviral medications is essential for both clin-
ical effectiveness and public health. In three of six stud-
ies on asthma, subjects’ improved compliance with tex-
ting reminders was demonstrated (1, 30, 31), while the re-
sults did not demonstrate a significant difference for the

other three studies (P = 0.5) (32-34). These studies demon-
strate that texting reminders can improve medication ad-
herence in some asthmatic subjects (1, 30-34). Four stud-
ies evaluated the impact of SMS to management prescrip-
tions and medication adherence in type 2 diabetes com-
pared with standard care. These results showed that pa-
tients who received SMS had better clinical outcomes (P
< 0.05) (35-39). Four studies examined the effects of text
messaging on medication adherence in schizophrenic pa-
tients, and the results indicate the usefulness of text mes-
saging for this group of diseases (P = 0.02, P = 0.03) (18, 40-
42). Text messages were sent daily and seemed to be fea-
sible, effective, and acceptable for enhancing medication
adherence. Two studies highlighted the impact of mobile
phone text messages on medication adherence in tubercu-
losis (TB) patients (P < 0.001) (43, 44). The results suggest
that interactive SMS reminders are an acceptable and favor-
able method of supporting patients with TB in taking their
medication.

Four of five (14.3%) studies on heart and hypertension
patients have shown that text message reminders have
been effective in patient medication adherence (P < 0.001)
(19, 45-48). Weekly or daily intervention improved antihy-
pertensive therapy and led to a significant decrease in pa-
tients’ non-compliance and doubled the effectiveness of
blood pressure control. Finally, one study examined dis-
eases such as allergies, derma, Lupus, malaria, sickle cell,
and transplants. All the above-mentioned studies, except
one (23), have reported some benefits from sending re-
minders to patients (49-54).

3.4. Intervention Lengths

The intervention period of the included studies in this
review varied from 1 week to 14 months, but the average in-
tervention length was about four months (M = 4.7 months).
The intervention length for non-significant studies was
greater than average (14, 11, and 6 months and 2 weeks).
Furthermore, the average number of participants was 211,
ranging from 7 to 1198 (33, 55), Appendix 1.

3.5. Clinical Outcomes

Most of the studies reported the effectiveness of the in-
tervention (88.2%) and only 14% of studies did not report
statistically significant improvements in medication ad-
herence in patients receiving reminder messages. Studies
measuring the level of medication adherence in various
ways, including self-report, pill counts, medical records,
laboratory values, and pharmacy refills reported different
monitoring systems, and among them self-report was the
most commonly method used to measure medication ad-
herence (41.2%), Appendix 1.
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4. Conclusions

The findings of this systematic review indicate that
there is a set of high-quality data on the effectiveness of
SMS interventions for improving patients’ adherence to
medication. Our study differs from former studies since we
decided to include studies using different research meth-
ods, while similar published reviews were limited to RCT
studies. This could have limited the number of articles eli-
gible for previous reviews and studies (56).

Previous studies were mostly carried out in the devel-
oped countries, particularly in the USA. These results are in
accordance with pervious reviews reporting that recent re-
search studies focused largely on the use of SMS for health
purposes in developed countries, which were suggested to
improve the use of mobile phone interventions to solve
the challenges of their healthcare system, such as a limited
healthcare workforce, limited financial resources, high
burden of disease, high population growth, and difficul-
ties in extending healthcare (56-59). Evidence reported the
lack of a national e-health strategy, weak information com-
munication technology (ICT) infrastructure, poor workers,
and the lack of consumer literacy as obstacles to improved
health in these countries (60). This review showed that
mobile phone text-messaging is effective in promoting ad-
herence to medications among different patient popula-
tions; these results are in accordance with previous sys-
tematic reviews, highlighting that interventions were ef-
ficacious in improving medication adherence in particu-
lar subjects (43, 61, 62). In these studies, a large number
of interventions were focused on HIV/AIDS. This might be
owing to this fact that patients play a key role in fighting
against this virulent disease (58) and interventions such as
mobile phone text-messaging have the potential to make a
significant impact on the HIV epidemic (63). Furthermore,
our review showed that SMS reminders were strongly effec-
tive in diabetes and hypertension. These results are in line
with recent systematic reviews that have demonstrated ev-
idence based on the use of text message reminders to im-
prove medication adherence in these patients (19).

Three of six interventions on asthma patients revealed
that their adherence rates when receiving daily SMS re-
minders were not higher than those of patients who were
not reminded. Our results support other study findings fo-
cusing on asthma patients (1, 33, 34, 64, 65) and suggest
that patients’ characteristics and disease type influence
their level of medication adherence; for instance, Huang
(2013) remarked that older patients show resistance to be-
havioral change and are less familiar with cell phones than
younger patients.

There is a body of evidence showing that SMS re-
minders sent once or more per day had a smaller ef-

fect and most patients preferred to receive two messages
per week (37, 62, 63). Shetty (2011) noted that the rela-
tionship between increased frequency and decreased re-
sponses might have resulted from habituation, response
fatigue, and the possible intrusion of multiple daily mes-
saging (40). Mbuagbaw (2013) recommended the use of
interactive weekly text messaging to improve adherence
to ART, which is the most effective, Mbuagbaw (2013) also
recommended the use of interactive weekly text messag-
ing is the more effective to improve patient adherence to
antiretroviral therapy (ART) (45, 66). According to the re-
sults of participants’ satisfaction with the SMS interven-
tion, the frequency of the SMS received the lowest satisfac-
tion score of 3.1 points, while participants reported that
“the frequency of text messages sent was too high,” “text
messages did not need to be sent often, and the number of
messages was excessive (55). Further research is needed to
consider the impact of the reminder frequency in improv-
ing medication adherence.

The most common time period for sending messages
as reminders to patients was less than 6 months (8 days -
14 months, mean = 4 months). There is no significant rela-
tionship between the time period and patient adherence.
Vervloet (2012) found the same results and reported all
studies with the same findings, There was no significant re-
lation between length of the text message reminder were
sent to patients and their medication adherence. except
two, which revealed significant general effects on medica-
tion adherence by reminders (15).

Various methods have been used to determine patient
adherence to a medication regimen, but most studies used
self-report as a measure of adherence. Self- report is a com-
mon and simple method to measure adherence; it can also
differentiate between intentional and unintentional non-
adherence (67), but overestimation of the level of adher-
ence is the limitation of this method; hence, evidence has
suggested using self-report combined with other methods
of measuring adherence (68).

The strength of our study is the inclusion of a large
number of studies, contrary to previous reviews, which
have reported a limited number of studies. We included
SMS interventions conducted using various methods other
than RCTs, and we believe that synthesizing data from nu-
merous studies would provide greater confidence in the ef-
fectiveness of these interventions (56, 69).

The limitation of our study is the exclusion of non-
English language studies; thus, we might have missed
some relevant data. In addition, we did not have evalua-
tion and critical appraisals for the included studies in our
review.
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4.1. Recommendations

The results of the present systematic review suggested
that there was very little or no literature available on the
implementation of text message aiming to achieve medi-
cation adherence in some chronic diseases such as trans-
plant, anemia, and multiple sclerosis. These findings high-
light research gaps and offer many opportunities for fur-
ther research studies.

We recommend further research focusing on a variety
of diseases to better understand the effects of mobile tech-
nology and text messages, which are influenced by educa-
tion level, gender, age, timing (weekly versus daily), and
the disease severity. We also recommend that future stud-
ies be designed to include national databases in the litera-
ture review.

Supplements

Appendix 1 (including references 1, 6, 18, 19, 23-
37, 39-42, 44-50 and 52-55) is available at below link:
http://ircmj.com/?page=download&file_id=57882
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