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D ABsTRACT

Objective: To find out the role of mobile SMS-reminders in improving drugs
compliance in patients receiving anti-TB treatment from DOTS program.

Methodology: This randomized controlled trial was conducted from June 2014
to June 2015, in two centres: Khyber Teaching Hospital Peshawar and Emergen-
cy Satellite Hospital Nahagi. Patients enrolled for anti-TB drugs were distributed
in intervention and control groups; daily mobile SMS reminders were sent to
patients of intervention group on top of usual DOTS. Patients were followed
on monthly basis. Primary outcome measure was default, defined as not taking
medicine for two consecutive months.

Results: Total of 148 patients were enrolled, 74 in each group. Baseline charac-
teristics of both groups were comparable. Mean age was 29.4 +17.6 years, with
63 (42.6%) males, 65 (43.9%) smear-positive TB, 24 (16.2%) smear-negative TB,
and 59 (39.9%) extra-pulmonary TB. Treatment-default was found in 7 (4.7%)
patients, out of these 3 patients (4.1%) were in “intervention group” and 4 pa-
tients (5.4%) were in "control group”, both groups were comparable with no
significant statistical difference (p = 0.983).

Conclusion: Number of treatment-default cases was lower in “intervention
group” than “control group”, but this numerical difference was not significant
statistically.
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D 'NTRODUCTION

Tuberculosis (TB) is amongst the major health prob-
lems worldwide. In 2014, about 9.6 million new cases
were reported from across the world and about 1.5
million patients died because of this infection. Pakistan
ranks at 5 position according to the burden of this dis-
ease’.

Drugs adherence may be defined as “taking of
drug(s) in prescribed dosage and for prescribed time
duration. It has a fundamental role for the success of
any treatment”. Like any chronic infection, drugs ad-
herence has a pivotal role in tuberculosis® It improves
cure rate and avoid drugs resistance. Drugs adherence
greater than 90% ensures cure and sure avoidance of
drugs resistance®®. Highly effective anti-TB drugs are
available to treat tuberculosis but because of poor ad-
herence we haven't been able to achieve global control
of this disease.
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According to World Health Organization (WHO),
patients suffering from TB need rifampicin-based com-
bination therapy for six months (new cases) and eight
months (retreatment cases). All anti-TB drugs are as-
sociated with many side effects. Therefore, these three
factors, namely i) combination of drugs, ii) prolonged
duration, and iii) drugs-associated side effects, result
in poor drugs’ adherence which results in many worse
consequences. These include: prolonged time dura-
tion of infectious stage of TB* high relapse rate after
treatment®, resistance to anti-TB drugs®’, expensive
treatment regimens for prolonged duration with less
reported efficacy® and finally, increased morbidity and
mortality*. Therefore, after starting a patient on anti-TB
treatment, regular drugs taking must be ensured by un-
interrupted provision of drugs, managing for side-ef-
fects of these drugs and even psychological and social
support. To ensure all this, WHO recommends directly
observed treatment short course (DOTS) strategy to
achieve desirable results of TB treatment worldwide®°.
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Mobile phone is the most commonly used technolo-
gy of communication worldwide. It provides video, au-
dio and text messaging facilities to communicate with
one another. It is the most cost-effective way to com-
municate with people residing in difficult to reach areas.
The communication can be made in any language and
at any time. Mobile text message, known as SMS (Short
Messaging Service) is being used in healthcare systems.
This is called mobile health (mHealth).">" It provides
excellent and most cost-effective means of communi-
cation to healthcare system to be used among health-
care workers themselves as well as healthcare workers
and patients. Barriers of long distances are successfully
eliminated by mHealth.”? It has been successfully used
for improving drugs compliance with anti-HIV drugs.™
Similarly it may be used to improve drugs compliance
with anti-TB drugs.

Only couple of studies have studied mHealth tech-
nology in patients taking anti-TB drugs;" " all these
evaluating adherence to anti-TB drugs, but none has re-
ported impact of SMS-reminders on cure rate. We con-
ducted this study to find out the role of SMS-reminder
strategy on drugs compliance, treatment outcome spe-
cially cure and default rate.

I veTHODOLOGY

This was interventional, double blind, randomized
controlled study approved by ethics committees of
Khyber Medical University Peshawar. The study was
conducted to find out the role of mobile SMS-remind-
ers in improving drugs compliance in patients receiving
anti-TB treatment. It was conducted from June 2014
to June 2015 on TB patients registered in TB Clinics of
Khyber Teaching Hospital (KTH) and Emergency Satel-
lite Hospital (ESH) Nahagqi. There were two groups in
this study: interventional and control. Patients in both
groups were given anti-TB drugs on monthly basis for
6 months. As an intervention, mobile SMS-reminders
were sent daily to patients during intensive phase (ini-
tial 2 months) of anti-TB treatment in the intervention
group but not in the control group (Figure1).

Following was the inclusion and exclusion criteria of
this study: Inclusion criteria consisted of i) all new cases
of pulmonary and extra pulmonary tuberculosis regis-
tered in TB control program, ii) having personal mobile
phone or an access to mobile phone of his/her relative,
and iii) able to read and/or understand SMS-reminder
(himself/herself or via his/her relative). Exclusion criteria
included those i) having no access to mobile phone, ii)
those with visual problems, iii) those physically unable
to handle mobile phone, iv) those unable to read and/
or understand SMS-reminder (himself/herself or via his/
her relative), v) those with category-Il treatment (re-
lapse and treatment failure cases), and vi) those with
meningeal, miliary and abdominal TB.
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The sample size was calculated by using WHO sam-
ple size calculator for random control study. Studies
have reported 19% default rate in patients taking an-
ti-TB drugs, but we could not find any study suggesting
improved default rate by SMS-reminder strategy; there-
fore we took 10% expected default rate after SMS-re-
minder intervention in our study. Therefore, taking p as
0.20 and 0.10 with 95% confidence level and margin of
error (0.05), the sample size was calculated to be 148.
Each group comprised 74 patients.

The data was planned to be collected through in-
terview technique using pretested structured question-
naire. Special mobile phone SMS package was taken to
deliver the reminder message. Research assistants were
identified to collect data. They were medical technol-
ogists working in the two above-mentioned TB clin-
ics. Training sessions were arranged for these research
assistants in which they were educated on study aims
and objectives, questionnaire was discussed with them,
and they were practically trained how to collect and en-
ter data in the given questionnaire. Questionnaire was
pretested on patients in TB Clinic of KTH and necessary
changes were made as required. The required sample
of 148 was divided into two (intervention and control)
groups, 74 patients in each group, by random assign-
ment using the computer-generated numbers.

Study was conducted among new TB patients, who
were registered in TB control program for anti-TB drugs.
Patients fulfilling the inclusion criteria were identified
and study was introduced to them. In case of willing
patients and absence of exclusion criteria, informed
consent (verbal/written) was obtained and they were
enrolled in the study. If the patient was allocated to in-
tervention group, he/she was asked to come to TB clinic
every month to collect anti-TB drugs as per TB control
programme protocol; in addition, reminder was given
by SMS on daily basis to take drugs during intensive
phase (initial 2 months) of anti-TB treatment. If the pa-
tient was allocated to control group, he/she was asked
to come to TB clinic every month to collect anti-TB
drugs as per TB control programme protocol; but no
reminder was given by SMS. Participants in the inter-
vention group were educated for understanding SMS
text message. The SMS comprised two components:
a) message in Urdu language saying “You are suffering
from tuberculosis, please take your anti TB drugs daily
on empty stomach”, and b) an illustrated figure showing
“hand carrying tablets” for illiterate patients.

On first visit, the basic demographic data was record-
ed in the questionnaire. It included age, gender, educa-
tion in years, weight of the participants, disease status,
sputum smear result, contact person and understanding
of mobile phone message. Patients of both groups were
followed up on monthly basis for six months. Standard
TB program parameters were recorded in all patients.
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Following parameters were recorded after the end of
anti-TB treatment: a) total number of visits of patient in
TB clinic, b) weight of patient in kg, and c) category of
treatment outcome (i.e. cure, treatment complete, treat-
ment default, and treatment failure) defined as follows:

Cure: "when smear (culture) became negative during
treatment and remained negative after the end of treat-
ment in a patient with positive smear (culture) before
treatment.”

Treatment success: “a sum of patients with cure and
treatment complete (for smear or culture positive pa-
tients only).”

Treatment failure: “ a) patient whose sputum smear
(culture) remained positive at 5 months or later during
treatment, and b) a patient found to harbor a multi-
drug-resistant (MDR) strain at any point of time during
the treatment, irrespective of smear-negative or -posi-
tive.”

Default: “a patient whose treatment was interrupted
for 2 consecutive months or more.” It was the primary
outcome measure of the study.

Study data was analysed by SPSS 19 version. De-
scriptive statistics like percentage and mean were cal-
culated for variables like sex, age and education status.
Comparative analysis between two study groups was
done by Chi-square test. At 95% confidence limit, p val-
ue <0.05 was considered as significant.

D RresuLts

One hundred and forty-eight (148) patients were en-
rolled: 88 patients (59.5%) were enrolled in KTH and 60
(40.5%0 in ESH. Mean age was 29.4 +17.6 years. Male
patients were 63 (43%) and female patients were 85

(57%). Majority of patients was uneducated (n =105,
71%). Pulmonary TB was the most common type of dis-
ease (n =89, 60%), out of which 73% cases were sputum
smear-positive. There were 74 patients in each group;
the demographics of both groups were comparable (Ta-
ble1). There were no dropouts; all patients completed
the study.

After completing anti-TB treatment of six months
duration; one patient had treatment failure in each
group (both groups were comparable). Forty-nine pa-
tients had treatment complete in each group (both
groups were comparable). Twenty-one patients had
cured in intervention group as compared to 20 patients
in control group. Three patients had treatment default
in intervention group as compared to 4 patients in con-
trol group (Figure 2).

I piscussion

Mobile phone technology is being used across the
world and almost 6.8 billion people are using it to
communicate with one another™. It is quick, reliable
and most cost-effective tool of communication, and
therefore increasingly used in healthcare systems now
a days". It offers many ways of communication like
phone video calls, audio calls, MMS and SMS. Many on-
line apps can be also used like WhatsApp and others.
Its being used: 1) among healthcare workers for shift
reminders, for sharing medical updates, seeking opin-
ion of one another, etc. 2) among healthcare workers
and patients for disease management and research, and
3) among patients themselves to share experiences and
support one another in patients groups.

Chronic diseases like diabetes, hypertension, epilep-
sy, asthma, chronic renal failure, cirrhosis and arthritis,

Table 1: Comparison baseline characteristics of two groups

Baseline Characteristics | Intervention (n=74)

Control (n=74) |  Total (n=148)

Gender
Male 32 (43.2%) 31 (41.9% 63 (42.6%)
Female 42 (56.8%) 43 (58.1%) 85 (57.4%)

Education Status

Yes 22 (29.7%) 21 (28.4%) 43 (29.1%)
No 52 (70.3%) 53 (71.6%) 105 (70.9%)
TB Status

Smear Positive 31 (41.9%)

34 (45.9%) 65 (43.9%)

Smear Negative 14 (18.9%)

10 (13.5%) 24 (16.2%)

Extra-Pulmonary 29 (39.2%)

30 (40.6%) 59 (39.9%)

Mean Body Weight

Before Treatment 49.3 Kg

488 Kg

After Treatment

50.8 Kg

50.2 Kg
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Figure 1: Study protocol

Recruitment | 1st Month 2nd 3rd Month | 4th Month | 5th Month | 6th Month | Outcome
Month
Intervention Mobile SMS sent daily Drugs Drugs Drugs Drugs
Group Drugs Drugs
Control Drugs Drugs Drugs Drugs Drugs Drugs
Group
Figure 2: Comparison of results in two groups after 6 months treatment
Treatment Outcome
M Cured [ Treatment Complete O Treatment Failure M Treatment Default
98
P =0.983
49 49
21 20
1 3 1 4
— [
Intervention Control Total

HIV, etc. need life-long management. All these diseases
are progressive in nature and are associated with many
complications. Patients of all such chronic diseases need
to take drugs regularly, most of the times two or more
in number, and at least once everyday. All these drugs
are having side effects and may interact with one an-
other. Therefore its vital to take drugs regularly to con-
trol these diseases so the associated complications can
be avoided or their onset can be delayed. In addition
it's equally important to evaluate these patients for the
efficacy of their drugs as well as to monitor for their side
effects. Because of possible side effects of drugs and
even believing drugs that drugs are not needed after
disease control is achieved, drugs’' adherence is com-
promised not uncommonly. Therefore SMS-reminders
are being used in many centres in an attempt to im-
prove drugs’ compliance and disease monitoring. Pa-
tients have accepted this intervention across the world
in many studies™.

In Pakistan, till 2014, total mobile phone subscriptions
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had reached almost 140 million (76.2% of total popu-
lation) 2. Evidently, mobile phone technology provides
unique opportunity to target difficult-to reach people
in our country. Tuberculosis is also chronic infection and
needs regular drugs’ taking for at least 6 months. In the
national TB control, under DOTS strategy, patients are
given free anti-TB drugs on monthly basis from TB cen-
tres across Pakistan. Poor drugs’ adherence is also not
uncommon in our patients because of many known fac-
tors mentioned in chapter-2 (Literature Review). To im-
prove drugs' adherence, SMS text message can be sent
daily, early in the morning, to remind patients to take
their drugs?'22. Even patients can confirm drugs’ taking
by reply-SMS text message®*?’. We have provided new
evidence that SMS-reminders are effective in improving
drugs’ adherence in our TB patients and may improve
cure rate in our national TB program.

We found that SMS-reminders decreased default rate
and consequently improved cured rate. Number of “de-
fault” cases was low in intervention group as compared
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to control group, but this difference was statistically not
significant (P =0.983). This may be due to low default
rate in the control group than the presumed rate of 10%
used for sample size calculations. We found four studies
on literature review: Bridges.org?® and Broomhead S, et
al® from South Africa, and Owiti et al** from Kenya re-
ported the same findings with SMS-reminders, whereas
Iribarren et al®' from Argentina found no improvement
with SMS-reminders. Recently, Mohammed et al* re-
ported no significant difference between SMS interven-
tion or control groups for treatment success in Karachi.

We conducted parallel-randomized control study.
Iribarren et al*’ had adopted the same design in their
pilot study in 2012. Recently published study by Mo-
hammed et al*? from Karachi had also the same design.
The other three studies had adopted different designs.
Bridges.Org?® conducted questionnaire based inter-
views among patients & staff as well as collected data
from patients’ files. Broomhead et al*® conducted a ret-
rospective analysis of patients’ files. Owiti et al** con-
ducted feasibility pilot study.

We enrolled 148 patients, 74 in each group. Bridges.
Org?® analysed data of 221 patients. Broomhead et al?®
compared 24 files of intervention with 96 files of con-
trol. Owiti et al** analysed files of 187 patients. Iribarren
et al*’ compared 18 patients of intervention group with
19 patients in control group.

We used SMS-text messages to remind our patients
to take their drugs. Broomhead et al*® used SIMpill ®
(wireless pill bottle) connected with a central server.
SMS used to be sent automatically this server to notify
that patient had taken drug. The other studies®® 332 sent
SMS-reminders like in our study.

Technically this study is superior to above-mentioned
four studies®®' as regards to research bias parameters:
performance bias, detection bias, attrition bias and re-
porting bias. Study from Karachi® is comparable with
this study.

D LiviTATIONS

Rich data was obtained through both qualitative and
quantitative methods. Nonetheless, this study has some
important limitations:

This study lacked an objective adherence measure.
Self-reporting method was used to assess drugs ad-
herence. It has been found that patients reports high-
er adherence than actual by recall method?. This bias
could have been limited by daily assessment of drug
adherence. Because of this potential bias, we assessed
sputum or culture conversion and treatment outcomes
for objective measures to support evidence of actual
treatment adherence.

Final treatment success rates were high in both
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groups which may indicate that it is possible that those
who agreed to participate were more likely to be adher-
ent with treatment.

We did not assess background knowledge of partici-
pants about the nature of TB, which determines motiva-
tion level and drug adherence. We could have analyzed
the impact of background knowledge and level of mo-
tivation on treatment outcome in both groups.

SMS reminder was “one-way” process; there was no
system like patients telephonic confirmation of drug
taking as result of text message.

D concLusions

Number of treatment-default cases was lower in “in-
tervention group” than “control group”, but this numer-
ical difference was not significant statistically. We can
improve drugs’' adherence in our TB patients by sending
them regular mobile phone SMS-reminder.

I RECOMMENDATIONS

Mobile phone SMS-reminder is a cost-effective, fea-
sible and widely acceptable tool in our everyday clinical
practice. It's easy to adopt and bring it in practice. Con-
cerned healthcare workers and patients can be easily
trained on it. By decreasing default rate, it may poten-
tially improve cure rates of our TB control program.
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