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Introduction: Poor medication adherence has been a major problem leading to suboptimal treatment
outcomes. Existing studies suggest that telehealth interventions may improve medication adherence
among patients. In Malaysia, there is a paucity of published studies on the impact of telehealth on
medication adherence. Objective: This study aimed to evaluate the effect of telehealth on
medication adherence among hypertensive patients with suboptimal medication adherence.
Methods: Patients who met the inclusion criteria, with a Medication Possession Ratio (MPR) of
less than 80 (n=60), were recruited via convenience sampling and randomized into a control (n=30)
and an intervention group (n=30) using a random permuted blocks technique. This randomization
list was accessible only to the principal investigator. Individualized medication charts, reading
materials, and medication adherence reminders were sent via Whatsapp to patients in the
intervention group weekly. Patients from both groups were followed up for 12 weeks, with
prescription refills provided at weeks 4 and 12. Patients' medication adherence, measured by MPR
and pill count (PC), were recorded. Results: Overall, there was a statistically significant
improvement in adherence measured using MPR for patients in both control (p<0.01) and
intervention groups (p<0.01). However, adherence measured using PC at weeks 4 and 12 did not
show any significant improvement in either group. When comparing medication adherence between
the control and intervention groups, patients in the intervention group demonstrated significantly
better improvement compared to those in the control group for both methods: MPR (p<0.01) and
PC (p<0.05). Conclusion: Telehealth interventions delivered through informative and reminder text
messages demonstrated significantly higher level of medication adherence.
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INTRODUCTION Adherence Clinic (MTAC) has been implemented over the

years to improve patient adherence. However, adherence to

Poor medication adherence has always been a major concern
and is recognized as a significant and persistent challenge in
our healthcare system ever since its establishment. In 2013, the
World Health  Organization (WHO) reported that
approximately half of the patients with chronic illnesses do not
comply with their prescribed medication [1]. Past studies have
shown that the non-adherence rate in Malaysia ranges from
46.6% to 56% [2,3,4]. Poor medication adherence leads to
unfavourable patient outcomes as well as increased medical
expenditure. In the United States America, non-adherence to
treatment itself leads to an additional $100 — 300 billion in
healthcare costs [5, 6]. In Malaysia, various initiatives
including the establishment of the Medication Therapy
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MTAC follow-ups and timely prescription refills became
increasingly challenging during the coronavirus (COVID-19)
pandemic.

Although COVID-19 created heightened challenges,
particularly in adherence, telehealth services gained popularity
as a tool to improve patients’ adherence. Over the years,
telehealth has been extensively studied, and several benefits
have been demonstrated, including improved patient care,
enhanced accessibility, better medication adherence, and
reduced costs [7]. A systematic review, conducted through
searches of five databases, highlighted the role of telehealth
during the COVID-19 outbreak in the prevention, diagnosis,
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management, and treatment of COVID-19. During the
pandemic, telehealth conducted via the internet, telephone
consultations, social media messaging, and live video
conferencing showed impactful outcomes in preventing
morbidity and reducing patient presence in high-risk public
areas [8].

Malaysia’s age-old Telemedicine Blueprint was established by
the Ministry of Health on 25 July 1997. The coronavirus
pandemic acted as a catalyst to improve Malaysia’s telehealth
industry, which had failed to gain mainstream adoption over
the years. In Malaysia, DoctorOnCall offers teleconsultation,
medication delivery, and Covid-19 screening services, whereas
HomeGP connects patients with house-call doctors and trained
home care nurses.

Numerous studies have specifically examined the use of
telehealth as a tool to improve patient medication adherence.
Research on the effects of telehealth interventions on
medication adherence among patients with diabetes,
hypertension, and dyslipidaemia has shown that telehealth
modalities, including telephonic outreach and specialized tools
designed to increase health literacy, have been associated with
improved Medication Possession Ratio (MPR) and Proportion
of Days Covered (PDC) rates. Other studies involving
telehealth and medication adherence in transplant patients
showed reduced mean tacrolimus standard deviation; asthma
patients showed higher satisfaction, and antiretroviral
treatment demonstrated increased adherence [9]. In Malaysia,
a study using automated short message service to improve
medication adherence following acute coronary syndrome also
showed higher medication adherence in the intervention group
[10]. Conversely, a study by Olliver et al. (2009) showed
reduced adherence in both the control and intervention groups
despite daily text message (TM) reminders. In this study, 63%
of participants agreed that the reminders were not annoying

[11].

From studies examining the use of telehealth to assess
medication adherence, it is important to note that the tools and
strategies used varied across each study. Telehealth strategies
included the use of TMs with requests to acknowledge receipt
after taking pills, TM reminders plus health information, side
effects information [9], Real Time Medication (RTM)
monitoring combined with TMs [12], mobile apps (e.g., Pillbox
reminder), and telephone calls. These strategies are consistent
with the WHO multidimensional adherence model, which
posits that there is no single determinant responsible for non-
adherence to treatment. Adherence is multidimensional
phenomenon influenced by patient-related  factors,
socioeconomic factors, healthcare system-related factors,
condition-related factors, and treatment-related factors.
Adherence interventions aimed at improving adherence should
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be tailored to address and identify patients’ fundamental
reasons for non-adherence [10].

Outcome measures in telehealth-related studies on medication
adherence also vary across studies, which complicates the
generalization of findings. Some studies utilize self-reporting
methods, while others employ pill counts method. More
accurate methods include measuring serum concentrations of
the studied medication. Each method has its advantages and
disadvantages. Some studies were designed with controls;
however, baseline adherence to medication was never recorded.
A recent study published in Malaysia by Xiaoye Li et al. (2022),
comparing pharmacist-led telemedicine intervention and a
controlled group, used numerical blood pressure measurement
as a tool to evaluate adherence and blood pressure [13].

The types of non-adherence and factors affecting them may
differ between countries. The types of reported non-adherence,
as reviewed by Jin J. et al. (2008), include: receiving a
prescription but not filling it, taking an incorrect dose, taking
medications at the wrong times, increasing or decreasing the
frequency of doses, stopping treatment too soon, delays in
seeking healthcare, non-participation in clinic visits, failure to
follow doctor’s instructions, drug holidays, and “white coat”
adherence [14]. Furthermore, intentional and unintentional
non-adherence to medication is considered a patient-related
factor [15].

Malaysia is a multi-ethnic, multicultural, and multilingual
nation that operates under two types of healthcare systems:
government and co-existing private healthcare settings [16].
Studies and telehealth tools designed to improve medication
adherence in Malaysia should be unique to its patient
population and healthcare setting. For example, real-time
medication monitoring (RTMM) is not available in Malaysia;
hence, such studies are not applicable in our healthcare setting.
Mobile apps such as Pillbox reminder are only available in
English, which may be challenging for many of our patients.
Many studies also focus on the primary types of non-adherence
which concluded that the cost of medication could be a reason
patients do not fill their prescriptions. In Malaysia, public
healthcare medications are free and readily available to all
patients.

There are only a few studies available in Malaysia measuring
the effects of telehealth on medication adherence. Additionally,
studies conducted in the last decade may not be applicable due
to advancements in technology and new communication
applications. Now, more elderly individuals are technology-
savvy compared to the past. Available studies of telehealth in
Malaysia previously used self-reporting questionnaire (e.g.,
Morisky scale) as their outcome measure, which is highly
susceptible to bias [9]. Thus, this study was conducted to
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measure the outcome of telehealth using the MPR method and
pill count (PC) method as our main tools of measurement.

Our aim was to evaluate the effects of telehealth in the form of
educative and reminder text message (TMs) on medication
adherence to oral medications in patients with hypertension
who have a suboptimal level of adherence, using both the MPR
method and the PC method.

METHOD
Study design

This pilot study collected data at weeks 0, 4, and 12. At week
0, all recruited participants had their prescriptions filled up with
a 28-day supply of tablets. All medication blisters given to
participants were marked “R” in red, and they were advised to
consume only the medications from the marked blisters
throughout the 4 weeks. They were instructed to keep all empty
blisters for review at the next follow-up at week 4. All
participants received standard medications over the dispensing
counter.

Participants were then randomized to either a control group or
an intervention Text Message (TM) group. At week 4,
participants returned all the marked blisters to the designated
pharmacist and were subsequently given an additional 8-week
supply of medication. They were instructed to bring back all
the marked blisters at week 12 for assessment of medication
adherence.

The medication adherence rate was evaluated via the
Medication Possession Ratio (MPR) and pill count (PC)
method. For the intervention group, participants received TM
reminders and could respond accordingly. All participants were
informed of the aim of the study. The primary outcome
measure of the study was the rate of medication adherence.

Study population

The study participants receiving antihypertensive medications
who obtained their medications from the outpatient pharmacy
of Hospital Bukit Mertajam, with suboptimal adherence
(MPR<80%) in their previous prescriptions, were selected via
convenience sampling. In accordance with Haynes’s early
empirical definition, adequate adherence to antihypertensive
medications was defined as taking =80% of the prescribed
doses[17]. Informed consent was obtained from the patients
after they had reviewed the patient information leaflet
thoroughly.

Inclusion criteria

1) Adults > 18 years old
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2) Diagnosis of hypertension on at least ONE antihypertensive
medication under outpatient follow-up

3) Medication list consists of only tablets formulations

4) Prescriptions with at least 3 months remaining validity

5) Participants with MPR < 80%

Exclusion criteria

1) Multiple follow-ups/ multiple prescriptions

2) Patients or caregivers who serve medication did use
WhatsApp messenger

3) Patients whose medication regime was expected to be
frequently altered (e.g., dialysis patients)

4) Current active MTAC patients

5) Patients who had leftover medication at home prior to
enrolment

6) Patient who are unable to follow the study protocol

Sample size

In a previous study, the responses within each subject group
were normally distributed with a standard deviation of 19.5
[18]. If the true difference in the experimental and control
means is 17.8, then 19 experimental subjects and 19 control
subjects were required to reject the null hypothesis that the
population means of the experimental and control groups are
equal, with a probability (power) of 0.8. The Type I error
probability associated with this test of the null hypothesis is
0.05. Anticipating a dropout rate of around 50%, the target
sample size was rounded up to 30 participants for each study
arm.

Randomization

In this study, the recruited participants were randomized via a
random permuted blocks technique. A randomization list was
pre-generated via Sealed Envelope Ltd. 2017[19]. Different
lengths of blocks were used to blind the investigator of the
possibility of the next allocation. This list was only accessible
to the principal investigator. After receiving informed consent,
investigators obtained the allocation for each participant.
Participant data were locked within the randomization list and
stored in a password-protected file, only accessible by the
principal investigator.

Blinding
To avoid any bias or fabrication of data, the personnel involved
in the pill count process at the end of weeks 4 and 12 were

blinded to participants’ group allocation and randomization.

Telehealth Tools and Design for Intervention group
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A text-message-based telehealth program was designed for this
study. Communication between potential subjects and
pharmacists was carried out using “text messages” or “voice
messages” via WhatsApp in subject’s preferred language (three
languages: English, Bahasa Melayu, and Mandarin were
offered). A smartphone (Samsung Galaxy) with the phone
number “012abcdefg” was used to communicate with subjects.
The contact and particular data of every selected subject were
verified at week 0 via WhatsApp. Only subjects with verified
particulars were selected to proceed in the study. Throughout
the study period, telehealth service was provided to subjects via
a series of standard questions. The standard text messages and
reading materials in multiple language were validated by a
senior healthcare professional proficient in the respective
languages.

The text message-based telehealth designed for this study
aimed to overcome both intentional and unintentional non-
adherence. All messages were typed in one of the participants’
preferred languages. These messages encompassed four key
elements as outlined below:

A. Individual medication use chart

At week 0, a photo of the participant’s prescription was taken
to prepare a chart specifically for each patient. The chart
summarized each participant’s current medications, including
drug identifications, doses, frequencies, indications, times of
administration, and other special instructions for medications.
Once prepared, the chart was counterchecked by a second
pharmacist for accuracy. The finalized chart was then sent to
participants via WhatsApp, and they were encouraged to use it
as a guide for their medication use.

B. Reading materials to improve adherence to medicines

Reading materials were sent to subjects on weeks 1, 2, 3,4, 5,
7,9, and 11. The topics included:

Week 1 - “Definition of Medication Adherence”

Week 2 - “Impact of Medication Non-adherence I”

Week 3 - “Impact of Medication Non-adherence I1”

Week 4 - “ How do I remember to take medicines?”

Week 5 — “BP Target and Measuring Technique”

Week 7 - “What happens if I forget to take antihypertensive
medicines?”

Week 9 — “Complications of Uncontrolled Hypertension”
Week 11 “Non-pharmacological management of
Hypertension”

All materials were prepared by pharmacists at Hospital Bukit
Mertajam.

C. Reminder on adherence to medications
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Pharmacists sent reminders about adherence to medications
weekly on weeks 1, 2, 3, 4, 5, 7, 9 and 11 via WhatsApp.
Subjects were encouraged to communicate with pharmacists
regarding their adherence status.

D. Addressing the subject’s medical concerns

This was a personalized, interactive text messaging service
provided via telehealth. Pharmacists addressed the subjects’
medical concerns from weeks 0 to week 11 with the utmost goal
of improving adherence and safe use of medications.

Medication possession ratio (MPR), pill count (PC), and
medication adherence rate

All marked tablet blisters returned at weeks 4 and 12 were
collected and calculated. The medication adherence rate of
patients in this study was measured using two methods:
Medication Possession Ratio (MPR) and pill count (PC)
method. These assessment tools were selected due to their low
cost and less susceptible to reporting biases.

MPR was calculated at baseline (week 0), at week 4, and at
week 12 using the following formula [20]:

_ Sumof days's supply for all fills in period

MPR X 100%

Number of days in period

Changes in MPR were analyzed within each group, and
differences in MPR between the treatment and control groups
were also compared.

The pill count rate was calculated using the following formula
[21]:

Pill count rate =
Quantity dispensed—Quantity remaining
Prescribed number of tablets per day X Number of days between dispensing and interview

100%

Pill count rates for both groups at weeks 4 and 12 were then
tabulated for comparison between the intervention and control
groups. Any changes in medication adherence rates over time
between both groups were also compared.

Study duration and timeline

Stage 1: Review of different literatures and journals — 2 months

Stage 2: Protocol preparation, presentation, and submission — 2
months

Stage 3: Text message material preparation and validation — 1
months

Stage 4: Data collection and data analysis — 6 months

Stage 5: Result write-up and presentation — 3 months
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Subjects who were recruited
(n=60)

l |

| Intervention group (n=30)

Control group (n=30) |

Subj eld;;;hof;ﬂ‘e Subjects who were
excluded (n=5) excluded (n=4)
Reasons: Reasons:
1. ) .Dld not consume 4, Did not consume
medicine that labeled ..
" medicine that labeled
R (0=3) ‘R (0=1)
5 )
- Had changes on 5. Did notreply the
regme (n=1) . .
i verification message
3. Passed away N
(0=3)
(n=1)

k.

Control group subjects
completed study (n=25)

Interventional group subjects
completed study (n=26)

Figure I. The flowchart of subject recruitment process for this
study.

Risks and benefits to study participants

This pilot study was safe, with no serious adverse outcomes
observed. All recruited patients received standard dispensing
of all prescribed medications. Additional text messages were
sent to the intervention groups. This study may help
demonstrate whether the use of TM could potentially improve
patient’s adherence to medication without face-to-face
counselling.

The study received ethical approval from the Medical Review
and Ethics Committee, Ministry of Health, Malaysia. The
registration ID for the National Medical Research Register is
NMRR ID: NMRR-21-1882-60440.

RESULT

A total of 60 participants were recruited for this study and were
randomized equally into both the control group (30 subjects)
and the intervention group (30 subjects).

Nevertheless, due to the reasons stated in Figure I, the final
number of participants who enrolled and completed the study
was 51. The socio-demographic data of the participants
recruited for the study are presented in Table I. There were no
significant differences in gender, educational level, marital
status, race, living arrangement, and employment between the
control and intervention groups. The comparison of both the
MPR and pill count between the control and intervention
groups for weeks 5-12 and weeks 1-12 showed significant
differences (p<0.05).
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Table I. Socio-demographic characteristic of study participants
randomized to receive either telehealth text message or standard
over-the-counter dispensing.

Control Interventi
. . Overall p-
Characteristics (n=51) group on group value
(n=25) (n=26)
Median Age 62 (a5 61 0559
(Year; Range) (55-71) 71') (54-69) a
Gender
Male 25 12 13 0.886
Female 26 13 13 b
Educational
level
Unschooled 6 5 1 0.07°
Primary 16 10 6
Secondary 25 10 15
Diploma 2 0 2
Degree 2 0 2
Marital status
Married 44 20 24 0.342
Single 2 1 1 b
Widower 5 4 1
Race
Malay 13 5 8 0.639
Chinese 20 10 10 b
Indian 18 10 8
Living
arrangement
Alone 6 5 1 0.073
With family 45 20 25 b
Employment
Yes 22 10 12 0.657
No 29 15 14 b

T

p-value > 0.05 shows no significant difference; “a” generated via Mann
Whitney Test; “b” generated via chi-square test.

The intervention group showed better adherence during weeks
5-12 and 1-12. For pre and post-comparison, both the control
and intervention groups demonstrated significant improvement
in MPR when

comparing baseline versus weeks 1-4, baseline versus weeks
5-12, and baseline versus weeks 1-12 (p<0.05), indicating that
both groups showed improvement in adherence compared to
baseline. However, the MPR between weeks 1-4 and weeks 5-
12 did not show significant differences (p>0.05). Similarly,
the pill count comparisons between weeks 1-4 and weeks 5-12
did not show significant differences (p>0.05).

DISCUSSION

At week 0, the MPR of control group was not significantly
different from intervention group (p>0.05), reflecting similar
baseline adherence between the two groups at the time of
enrollment. During weeks 1-4, both groups manifested a
similar trend of MPR improvement, resulting in no significant
difference of MPR between the two groups (p>0.05). However,
the MPR of the intervention group was significantly higher
compared to the control group at weeks 5-12 and 1-12 (p<0.05).
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Table II. Study outcome results (MPR and Pill Count) by group.
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Control (n=25)

Intervention (n=26) p-value between

Parameter Median (IQR) p-value (within Median (IQR) p-value (within group
group) group)
MPR
Baseline 71.4 (59.2-76.6) N/A 71.4 (62.0-76.8) N/A 0.828
Weeks 1-4 96.6(82.0-100) N/A 100 (87.7-100) N/A 0.26
Weeks 5-12 90.3(76.3-97.4) N/A 100 (94.5-100) N/A <0.001
Weeks 1-12 86.6(80.4-97.7) N/A 97.4 (91.0-100) N/A 0.002
Baseline vs N/A <0.001 N/A <0.001 N/A
Weeks 1-4
Baseline vs N/A <0.001 N/A <0.001 N/A
Weeks 5-12
Baseline vs N/A <0.001 N/A <0.001 N/A
Weeks 1-12
Weeks 1-4 vs N/A 0.735 N/A 0.304 N/A
Weeks 5-12
Pill Count
Weeks 1-4 88.1(71.8-100) N/A 95.9 (89.3-99.6) N/A 0.23
Weeks 5-12 85.6(76.3-99.0) N/A 96.5 (89.5-100) N/A 0.044
Weeks 1-12 87.0(75.75-95.9) N/A 95.1 (89-98.6) N/A 0.044
Weeks 1-4 vs N/A 0911 N/A 0.761 N/A
Weeks 5-12

p-value < 0.05 shows significant difference; generated via Mann Whitney Test (between group) and Wilcoxon signed-rank test (within group).

A similar trend was observed when using the pill count rate as
a measure of adherence in this study.

This outcome corresponds with the findings of Li et al. (2022),
which highlighted that pharmacist-led telemedicine could
significantly improve medication adherence, especially during
the COVID-19 pandemic, and lead to better blood pressure
control in hypertension management [13]. Additionally, similar
results were reported in other studies examining different
medical conditions. For example, Sahar et al. (2014) concluded
that an automated SMS-based reminder system potentially
enhanced medication adherence in patients with acute coronary
syndrome [10]. Furthermore, Strandbygaard et al. (2010)
showed that sending daily text message reminders to asthma
patients significantly increased adherence levels in the
intervention group after 12 weeks [17]. Likewise, higher
adherence to antiretroviral therapy was observed in participants
who received SMS reminders, according to Pop et al. (2011)
[22]. Among diabetic patients receiving intensive insulin
therapy, a text-messaging support system was found to improve
self-reported adherence, as noted by Franklin et al. (2006) [23].

The improvement in adherence observed in this study suggests
that electronic text-based programs may enhance therapeutic
outcomes. A systematic review found that patient
reinforcement was the most promising category of
interventions to improve adherence in cardiovascular disease,
as indicated by Schedlbauer et al. (2010) [24]. Additionally,
Van et al. (2012) categorized reminders as behavioural
interventions for patients to take their medications [25].
Electronic text-based programs could serve as convenient tools
to provide reinforcement and reminders for behavioural

changes. Indeed, Cutrona et al. (2010) also reported electronic
text-based programme as successful modes of intervention
delivery to improve cardiovascular medication adherence [26].
The use of a reminder system, electronic materials on anti-
hypertensive medication, together with Question-and-Answer
service via an electronic text-based program in this pilot study,
has proven effective in improving compliance. The outcomes
of this pilot study are consistent with findings from previous
studies. This study provides promising data to support the role
of pharmacists in enhancing patient’s compliance with
hypertension medications through a simple telehealth
application, maximizing hypertension management. This is
especially useful during pandemic periods, such as the COVID-
19 pandemic, when healthcare workers are required to
minimize face-to-face contact, as well as reduce time and costs,
as shown in Li et al. (2022) and Bokolo et al. (2020) [13, 27].

In this study, changes in MPR and pill count were observed
over time for both the control and intervention groups. From
Table II, the baseline MPR was 71.4 (60.7-76.6), and by week
4, the MPR value improved to 100 (82.4-100) (p < 0.001). We
observed that the same phenomena were seen in control group
at week 12 when comparing to the baseline MPR. The main
reason for this improvement may be explained by the fact that
the control group was aware that that they were enrolled in the
study at the time of consent, as well as the marking of their
medication blisters. Both of these factors likely contributed to
the improvement in adherence to medicine regimen.

For the intervention group, the improvement in MPR from
baseline to week 4 was statistically significant. The MPR
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improvement for week 12 compared to baseline was also
statistically significant. This is in line with the findings of
Xiaoye Li et al. (2022), which showed that pharmacist-
conducted patient counselling is more likely to enhance
medication adherence (19.1 vs. 7.3%, p=0.001) [13]. However,
similar results were observed in the control group during the
same period. Hence, it will be challenging to determine
whether these results were due to study consent and marked
blisters or the telehealth intervention.

The MPR for weeks 5-12 was not statistically different
compared to the MPR results from weeks 1-4. The MPR value
was already 100 (87.73-100) at week 4, leaving limited room
for improvement for patients. The positive results persisted
until week 12, showing an MPR value of 100 (94.5-100). A
similar pattern was observed when adherence was measured
using pill count. By week 4, the pill count result was 95.9
(89.3-99.55), with similar results observed at week 12. Since
the week 4 pill count does not represent the baseline pill count
results, it is difficult to detect further improvement when
comparing to week 12 pill count results. This suggests that
adherence improvement might have start to take place from
weeks 0 to 4.

The results of the pre-post comparison do not highlight the
advantage of telehealth in this study, as both groups showed
improvement from baseline. However, the effect of telehealth
services can be seen when comparing both the control and
intervention groups. The MPR and pill count were significantly
better during weeks 5-12 and 1-12. Future studies should
incorporate a longer follow-up duration, as extended
observation periods may yield different outcomes in both
intervention and control groups during long-term pre—post
comparisons.

Limitations

Our study has several limitations. First, this study appears to be
a single-centered study with a relatively small sample size.
Furthermore, our study did not measure relationship between
medication adherence and blood pressure control. Moreover,
our data collection followed participants for a total of three
months, which is a relatively short time frame. Thus, further
studies with a larger sample size that involve other facilities and
a longer follow-up time frame are needed to be carried out to
support the findings of this study.

CONCLUSION

Telehealth interventions delivered through informative and
reminder text messages demonstrated significantly higher
medication adherence compared with the control group. In
addition, both the intervention and control groups showed
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significant improvements in medication adherence relative to
baseline.
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