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Introduction: Owing to the increased prevalence of type 2 diabetes mellitus (T2DM) and the high proportion of patients with
uncontrolled T2DM, effective interventions for disease management are needed.

Objective: The study aim was to test the effects of brief motivational interviewing (MI) on patients’ self-management, medication
adherence, and glycemic control.

Methods: A single-group repeated measures trial was used to examine the effects of usual care only and usual care plus telephone-
based brief MI. Participants were 29 patients with uncontrolled T2DM recruited from a rural primary care setting in Nakhon Sawan,
Thailand. Participants received usual care during the first 4 weeks, followed by usual care plus brief MI during weeks 4-8. Outcomes
of self-management, medication adherence, fasting blood sugar (FBS) levels, and hemoglobin Alc (HbAlc) levels were assessed at
baseline, 4 weeks, and 8 weeks. Data were analyzed using descriptive statistics, one-way repeated measures analysis of variance, and
Friedman test.

Results: Significant changes in self-management (p < 0.001), medication adherence (p < 0.001), and FBS (p < 0.05) were observed
over the 8-week study. In multiple comparisons, self-management was the only parameter significantly different across baseline, 4, and
8 weeks (p <0.05, <0.001, and <0.001, respectively); medication adherence was significantly different between 4 and 8 weeks (p <
0.05), and between baseline and 8 weeks (p < 0.001); and FBS was significantly different between 4 and 8 weeks (p < 0.05). HbAlc
declined over the 8-week study, but not significantly.

Conclusion: An intervention combining telephone-based brief MI with usual care significantly increased self-management, medica-
tion adherence, and glycemic control (ie, FBS) after 4 weeks, whereas usual care only significantly increased self-management. Phone-
based brief MI may be an effective way for healthcare providers to remotely enhance patients’ self-management and glycemic control,
thus reducing barriers related to time and geographic location.
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Introduction

Diabetes mellitus (DM) is now the ninth-leading cause of death worldwide and causes more than 1 million deaths
per year." The global prevalence of type 2 DM (T2DM) is estimated to increase from 6,059 cases per 100,000 in 2017 to
7,079 cases per 100,000 by 2030.” This substantial increase in the burden of T2DM constitutes a major global public
health problem,” because poor glycemic control can lead to target organ damage, including to the heart, blood vessels,

eyes, kidneys, and peripheral nerves;’ increase the risk of serious complications;* and overwhelm healthcare systems.
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The increased risk of all-cause mortality associated with DM is higher among people living in rural areas,® probably
owing to undiagnosed and inadequate DM management leading to poor glycemic control.®®

Suboptimal or poor glycemic control has been linked to poor self-management’ and partly attributed to a lack of
awareness.'® It is important that patients with DM are self-aware'' and self-motivated'? so that they feel responsible for
developing a feasible and practical self-care plan to achieve glycemic control.'" Patients with better self-management practices

113

are more likely to achieve glycemic control'® and thereby reduce the risk of serious DM complications.'* Several systematic

reviews have reported that DM self-management substantially reduces hemoglobin Alc (HbAlc) level and improves

glycemic control.'>”!” Patient self-management comprises a range of behaviors and activities to control disease.'® 2 It

requires intrinsic motivation®! and self-confidence, which can be developed through motivational interviewing (MI).ZI*23
MI is “a collaborative, person-centered form of guiding to elicit and strengthen motivation for change” (p.137).%* It uses
supportive and empathic counseling styles that are based on the approach of Rogers (1972).>> MI also draws on Bem’s self-
perception theory (1972)%° and Janis and Mann’s decisional balance theory (1977).2” MI interventions focus on enhancing an
individual’s intrinsic motivation to engage in healthy behaviors by developing their self-efficacy and confidence in their ability
to change.?® MI conceptualizes the readiness to change and the stages of change using the framework of the transtheoretical
model of behavioral change.*® MI interventions can be used to help individuals to overcome ambivalence and accomplish the
various tasks required to move from the precontemplation stage to the maintenance stage of change. Recently, interest in MI in
the DM behavioral field has increased substantially.”® Various studies have used MI to increase individuals’ intrinsic
motivation to enhance DM self-management and glycemic control.**>' Several systematic reviews have reported empirical
evidence that MI is an effective intervention to improve DM management behaviors such as physical activities,”' diet and

3334 medication adherence,’' and glycemic control.>* >3

weight management,' DM self-management,

A brief MI (Brief MI) (ie, 30-min sessions) method has been developed to facilitate behavioral change in brief
consultations. This can be used in consultations when time is limited. Brief MI has been reported to have good
outcomes®® and can be as effective as full-length MI in enhancing patient motivation to achieve glycemic control.?!
Brief MI sessions have also been shown to improve DM self-management and glycemic control.””*!

In Thailand, the prevalence of DM increased from 8.9% in 2014 to 9.5% in 2020.** According to the Thai Health
Data Center, the proportion of patients with poorly controlled T2DM and the mortality rate in a remote community of
Than Thahan subdistrict, in Nakhon Sawan province (76.92%; 3.24%, respectively), are substantially higher than those
reported in the whole district (66.38%; 2.55%), the whole province (66.22%; 2.11%), and the whole country (74.52%;
1.27%).* The high rate of suboptimal glycemic control in remote communities may increase the risk of all-cause
mortality owing to serious DM complications** and overwhelming rural healthcare systems.*’ Therefore, effective
interventions that are appropriate for primary care settings (such as health promoting hospitals (HPH), which are primary
care service facilities available at the subdistrict level in Thailand) are needed to prevent suboptimal glycemic control in
people with DM in Than Thahan subdistrict.

To our knowledge, there is only one study from Thailand that used usual care plus a brief MI intervention in patients
with uncontrolled T2DM in a secondary care hospital. The results indicated that the intervention substantially improved
knowledge, medication adherence, and fasting blood sugar (FBS) level.*' For people living in rural communities,
distance and lack of transportation are major barriers to healthcare access and delivery. Thus, in this study, we examined
the effects of an intervention using usual care plus telephone-based brief MI among patients with uncontrolled T2DM
living in a rural community. We hypothesized that usual care plus telephone-based brief MI would have significant
effects on self-management, medication adherence, and glycemic control.

Materials and Methods

A single-group repeated measures trial was conducted to examine the effects of usual care only and usual care plus
telephone-based brief MI.

Participants
The target population was patients with uncontrolled T2DM in Nakhon Sawan province, in central Thailand. Potential
participants were recruited from the HPH in Than Thahan subdistrict, which is in a rural setting.
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Eligible patients with uncontrolled T2DM were recruited according to the following inclusion criteria: (1) aged >35
years; (2) a diagnosis of T2DM for at least 12 months; (3) poor glycemic control, defined as HbAlc >7%; (4) receiving
oral hypoglycemic medications for at least 6 months; (5) no severe medical comorbidity; (6) owns a mobile phone for
telephone consultations; (7) able to communicate in Thai; and (8) willing to participate in the study and sign a consent
form. Patients were excluded if they had severe complications such as myocardial infarction, had received insulin
injections, or were not able to complete the study.

The sample size was calculated based on the findings from a previous study.*® Based on a power analysis using
a power of 0.80 and a significance level of 0.05, the estimated minimum sample size needed for this study was 25
patients.*” Of 32 eligible patients, 30 patients voluntarily agreed to participate and signed a participant consent form.
After 4 weeks following enrollment, one participant dropped out because of work commitments (see Figure 1).

Study Intervention
Participants received usual care only during the first 4 weeks, followed by usual care plus telephone-based brief MI
during weeks 4 to 8 (Table 1).

For the usual care, participants received a regular follow-up visit at a DM clinic. The visit included an assessment of
blood pressure and blood sugar; brief health advice on diet, physical activity, medications, and adherence to medication
and follow-up appointments; a prescription refill; and a scheduled appointment for the next follow-up visit.

Accessible sample

(n=221)
- Did not meet inclusion criteria (n= 189)
»| - Refused (n=2)
A
Sample %
(n=30) Assessment 1 (Baseline):
Demographic and health information,
Self-management, Medication adherence,
! k FBS, HbA1c (n= 30).
P

Usual care only

(n=30) ~
Assessment 2 (Week-4):
Self-management, Medication adherence,
FBS, HbA1lc (n= 30).

. J
" Dropped out (n=1)
Usual care plus
Brief Ml
(n=29)
Assessment 3 (Week-8):
Self-management, Medication adherence,
K FBS, HbAlc (n=29).
Figure | Study flow chart.
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Table | Intervention Protocol and Assessments

Activity (Week) Description

Assessment | (baseline) Demographic and health information data

Self-management, medication adherence, FBS, HbAlc

Usual care only Usual care (Baseline to week 4) ® Follow-up visits for diabetes treatment comprise an assessment of blood
pressure and blood sugar, and health advice about dieting, physical activity,
medication taking, and adherence to follow-up appointments

® Prescription refill

® Appointment for the next follow-up visit

Assessment 2 (week 4) Self-management, medication adherence, FBS, HbAlc

Usual care plus brief Brief Ml Session |: face-to-face ® Building rapport

motivational (week 4, 20-30 min) ® Exploring the patient’s stage of behavioral change

interviewing ® Asking the patient to elaborate on the effect of diabetes on their life and

share the benefits of practicing good diabetes self-management

® Exploring goals and values, giving a menu of choices, setting goals

® Exploring the patient’s motivation and readiness to change using a readiness
ruler

® Summarizing the conversation and providing a self-management behavior
diary to record behavior over the next 4 weeks

Brief Ml Sessions 2 and 3: by ® Exploring the patient’s stage of behavioral change and their progress with
telephone (weeks 5 and 7, 15-20 their self-management plan
min) ® Exploring the barriers and solutions to behavior change

® Recognizing if the patient is at risk of returning to poor self-management and
prevention
® Exploring the patient’s readiness to change using a readiness ruler

Brief Ml Session 4: face-to-face ® Reviewing the patient’s self-management behavior diary
(week 8, 20-30 min) ® Summarizing the MI sessions
Assessment 3 (week 8) Self-management, medication adherence, FBS, HbAlc

Abbreviations: FBS, fasting blood sugar; HbAlc, hemoglobin Alc; MI, motivational interviewing.

For the usual care plus telephone-based brief MI, the structure of the telephone-based brief MI was adapted from the
protocol developed by Arunsangsod et al*® and Pratuangtham and Jerawatana (2018),* and was based on the MI
principles of Miller and Rollnick** and the stages of change of the transtheoretical model of behavioral change.”® This
model describes five different stages of change that individuals move through: 1) precontemplation (unaware of
change), 2) contemplation (considering change), 3) preparation (determining and preparing to take action within 30
days), 4) action (adopting healthy behaviors or ceasing unhealthy behaviors and maintaining the new behavior over the
last 6 months), and 5) maintenance (maintaining the new behavior for over 6 months).?®

In this study, the telephone-based brief MI comprised four sessions provided by the first author (N.S.), who
received MI training from an advanced practice nurse at a DM clinic and from online training courses. The first
session was conducted at week 4. Each participant received an individual face-to-face session during an in-person
visit to the HPH. During the initial session, each individual’s stage of change was assessed and the MI intervention
was targeted according to the participant’s current behavioral stage. Participants then received two follow-up
sessions via telephone during weeks 5 and 7. At the completion of 8 weeks, participants received their last session
in person at the HPH (Table 1).
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Outcomes and Measurement

Primary study outcomes included patient-reported outcomes (ie, self-management and medication adherence) and
laboratory parameters of glycemic control (ie, FBS and HbAlc). In this study, self-management and medication
adherence were measured using self-administered questionnaires.

Self-management was assessed using the Thai version of the revised Summary of Diabetes Self-Care Activities scale
(Thai-revised SDSCA) translated using back-translation'® from the original version of Toobert et al.'® The SDSCA in
Thai comprises 19 items on five subscales: diet (7), physical activity (2), self-monitoring (3), foot care (5), and
medication taking (2). Respondents rate their performance of these DM self-care activities during the last 7 days using
a scale that ranges from 0 to 7. There are 15 positive and 4 negative items.”® Negative items are scored reversely so that
higher sum scores indicate a higher level of DM self-management. The Thai-revised SDSCA has a Cronbach’s alpha
reliability of 0.76 to 0.77.°%!

Medication adherence was assessed using the 30-day medication adherence visual analogue scale (VAS). The VAS is
an inexpensive and valid tool that measures medication adherence among patients with chronic conditions and has been
used in both research and primary care settings.’>>* Scores on this scale strongly correlate with clinical outcomes.**>*
Participants were asked to place a mark on a horizontal line of 100 mm to indicate their best estimation of the proportion
of medication doses taken over the last 30 days. The scale ranges from 0% (no medication adherence) to 100% (perfect
medication adherence).

FBS and HbAlc levels were used to evaluate participants’ glycemic control. These were measured at the Nong Bua
Hospital laboratory, which is regularly accredited by the Thailand Medical Laboratory Accreditation System. FBS level
was measured using the Horiba ABX Pentra 400 analyzer (norm 70-115 mg/dl). HbAlc was measured using a Labotron
LD 620 analyzer (norm 4.0-6.2%).

Ethical Considerations

The study was approved by the ethics committee of the Faculty of Medicine, Ramathibodi Hospital, Mahidol University,
Thailand (COA.MURA2022/182). The study was conducted according to the Declaration of Helsinki. All participants
provided informed consent prior to participation.

Data Collection

Following ethical approval and the permission to conduct this study from the Nakhon Sawan Provincial Health Office,
the lead researcher contacted the Director of Nong Bua District Hospital and the HPH of Than Thahan subdistrict to
inform them of the study. Patients with T2DM registered in the Than Thahan registry were screened by a nurse working
at the HPH. Potential participants were recruited and provided their informed consent prior to participation. A total of 30
patients with uncontrolled T2DM met the inclusion criteria and agreed to participate in the study. Data were collected at
three time points during the study: baseline, 4 weeks, and 8 weeks. A flow chart of the study is shown in Figure 1.

Statistical Analysis

Data analysis was conducted using SPSS 18.0. One participant dropped out because of a work transfer, so 29 participants
were included in the data analysis. To test whether the data were normally distributed, the skewness and kurtosis were
analyzed. Standardized values of skewness and kurtosis within —1.96 and 1.96 indicate a normal distribution.’>°
Background characteristics and health outcomes were analyzed using descriptive statistics (ie, frequency, percentage,
range, mean, and standard deviation (SD)). If assumptions for normality were met, a one-way repeated measures analysis
of variance was used to test changes in each hypothesized outcome over the three study time points (baseline, 4 weeks,

and 8 weeks). Friedman test was used for non-normally distributed data.
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Results

Demographic and Clinical Characteristics

Of the 221 patients with T2DM who were screened, 30 patients with uncontrolled T2DM met the inclusion criteria and agreed
to participate in this study. One participant dropped out 4 weeks after enrollment. There were 29 participants at the completion
of the 8-week study. Participants were aged between 40 and 72 years (mean = 60.45, SD = 7.70 years). Most participants were
women and were married (72.4%). Most of the participants (86.3%) had universal healthcare insurance and the average
duration of T2DM was 6.95 years (SD = 4.68 years). Nearly all participants had one or more comorbidities (96.6%) and one-
fifth had DM complications (20.7%). Table 2 provides details of the participant background characteristics.

Stages of Change

At the baseline assessment (pre-intervention), participants were in various stages of behavioral change: precontemplation
stage (n = 2), contemplation stage (n = 7), preparation stage (n = 12), and action stage (n = 8). After receiving one
telephone-based brief MI session, all participants moved to the action stage and remained in the action stage throughout
the duration of the study.

Intervention Effects
Table 3 shows the effects of the intervention, which comprised patient-reported outcomes (self-management and
medication adherence) and laboratory parameters of glycemic control (FBS and HbAlc).

Table 2 Background Characteristics of the Participants (N = 29)

Characteristics n (%) or Mean + SD

Age (years)
Mean * SD 60.45 + 7.70

Gender, n (%)
Male 8 (27.6)
Female 21 (72.4)

Marital status, n (%)

Single 5(17.3)
Married 21 (72.4)
Widowed 3 (l03)

Medical expenses, n (%)

Government servant medical benefit scheme 3 (10.3)
Social security scheme 1 (3.4)
Universal health care scheme 25 (86.3)

Duration of T2DM diagnosis (years)
Mean + SD 6.95 + 4.68

Complications*, n (%)

No 23 (79.3)
Yes 6 (20.7)
Peripheral neuropathy 5(17.3)
Nephropathy 1 (3.4)

Comorbidities*, n (%)

No I (3.4)
Yes 28 (96.6)
Hypertension 27 (93.1)
Dyslipidemia 19 (65.5)

Note: *Some participants reported more than one answer.
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Table 3 Means and Mean Differences at Baseline, 4-Weeks, and 8-Weeks After Enrollment (N = 29)

Outcome Variables Mean (SD) Fl Mean Difference/Mean Rank Difference (P-value)
(P-value)
Usual Care Usual Care Plus Brief Mi
Only
Baseline 4-Weeks 8-Weeks Baseline to 4-Weeks to Baseline to
4-Weeks 8-Weeks 8-Weeks

Overall self-management® 79.76 (15.58) 88.59 (12.10) 109.52 (11.77) | 54.598 (<0.001) 8.828 (<0.05) 20.931 (<0.001) 29.759 (<0.001)
Dieting® 29.69 (7.05) 30.07 (5.92) 37.41 (5.14) 34.579 (<0.001) | —0.155 (0.555) 1.397 (<0.001) 1.241 (<0.001)
Physical activity® 5.00 (2.99) 5.00 (3.46) 8.97 (3.99) 14.711 (<0.001) 0.000 (1.000) 3.966 (<0.001) 3.966 (<0.05)
Self-monitoring® 9.79 (6.03) 12.66 (5.46) 16.86 (4.87) 18.075 (<0.001) 0.345 (0.189) 0.707 (<0.05) 1.052 (<0.001)
Foot care® 22.93 (8.71) 30.14 (4.41) 33.28 (2.63) 21.664 (<0.001) 0.397 (0.131) 0.759 (<0.05) 1.155 (<0.001)
Medication taking® 12.34 (2.30) 10.72 (4.29) 13.00 (1.44) 7.969 (<0.05) —0.397 (0.131) 0.534 (<0.05) 0.138 (0.599)
Medication adherence 80.93 (16.99) 81.45 (19.65) 95.34 (7.79) 17.354 (<0.001) 0.224 (0.393) 0.741 (<0.05) 0.966 (<0.001)
(VAS)®
Fasting blood sugar® 142.79 (24.36) 147.31 (25.06) 133.72 (40.05) 6.591 (< 0.05) 0.138 (0.599) —0.638 (<0.05) —0.500 (0.057)
Hemoglobin AIC* 7.93 (1.07) 7.82 (1.07) 7.64 (1.04) 2.706 (0.099) N/A N/A N/A

Notes: “One-way repeated measures analysis of variance was used to test the changes in the outcomes over three timepoints and Bonferroni’s test was used for multiple
comparisons; ®Friedman test was used to analyze the changes in the outcomes over three timepoints and post hoc Dunn’s test was used for multiple comparisons.

Effects on Patient-Reported Outcomes
Self-Management
The findings indicated a significant improvement over 8 weeks in overall self-management scores (F = 54.598, p <0.001)
and self-management subscale scores: dieting (y* = 34.579, p < 0.001), physical activity (F = 14.711, p < 0.001), self-
monitoring (y* = 18.075, p < 0.001), foot care (x> = 21.664, p < 0.001), and medication taking (x> = 7.969, p < 0.05).
Multiple comparisons showed that individuals improved significantly in overall self-management scores at baseline, 4
weeks, and 8 weeks (p < 0.05, p < 0.001, and p < 0.001, respectively). For each of the self-management subscales, the
multiple comparisons for dieting, physical activity, self-monitoring, and foot care showed no statistically significant
differences between baseline and 4 weeks (p > 0.05), but significant differences (ie, improvements) were found between
4 and 8 weeks (p < 0.001, p <0.001, p <0.05, and p < 0.05, respectively), and between baseline and 8 weeks (p < 0.001,
p <0.05, p <0.001, and p < 0.001, respectively). Multiple comparisons for scores on the medication-taking subscale of
self-management showed significant improvements between 4 and 8 weeks (p < 0.05), whereas the differences between
baseline and 4 weeks, and between baseline and 8 weeks, were not significant (all p > 0.05).

Medication Adherence

The findings also indicated significant improvement over 8 weeks in medication adherence (assessed by VAS scores) (° = 17.354,
p <0.001). Multiple comparisons for medication adherence showed no significant improvement between baseline and 4 weeks
(p>0.05), but the differences between 4 and 8 weeks (p < 0.05), and between baseline and 8 weeks (p <0.001), were significant.
Table 3 shows details of the multiple comparisons of the patient-reported outcomes at different time points.

Effects on Laboratory Parameters

The glycemic control laboratory parameters assessed were FBS and HbA Ic levels. Significant changes over 8 weeks in
FBS were observed (y° = 6.591, p < 0.05). Although HbA lc level tended to decline over 8 weeks, the change across the
time points was not significant (F = 2.706, p > 0.05). However, this is not unexpected, as lowering HbAlc levels is

a gradual process that requires a minimum of 8 to 12 weeks to observe significant changes.
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Figure 2 (A) Mean self-management scores at baseline, 4 weeks, and 8 weeks after enrollment. (B) Mean medication adherence scores (assessed by VAS) at baseline, 4
weeks, and 8 weeks after enrollment. (C) Mean fasting blood sugar levels at baseline, 4 weeks, and 8 weeks after enrollment. (D) Mean HbAlc levels at baseline, 4 weeks,
and 8 weeks after enrollment.

Abbreviations: HbAlc, hemoglobin Alc; VAS, visual analogue scale.

Multiple comparisons of FBS level showed no statistically significant change between baseline and 4 weeks (p >
0.05), but there was a significant change in FBS level between 4 and 8 weeks (p < 0.05). Although FBS level tended to
decline between baseline and 8 weeks, the difference was not significant (p = 0.057) (see Table 3).

Figure 2 shows changes in the mean scores on self-management, medication adherence (assessed by VAS scores),
FBS, and HbAlc at baseline, 4 weeks, and 8 weeks.

Discussion

In this study, we sought to examine the effects of usual care only and usual care plus telephone-based brief MI on
self-management, medication adherence, and glycemic control in patients with T2DM. Our findings demonstrated
that the usual care for patients with uncontrolled T2DM, which comprised a routine DM service, led to positive
improvements in overall self-management, whereas usual care plus telephone-based brief MI led to positive
improvements in overall self-management, medication adherence, and FBS level over 8 weeks. These results suggest
that compared with individuals who received usual care only, those who received telephone-based brief MI
experienced greater motivation to improve their DM self-management, medication adherence, and glycemic control
(ie, FBS).

These findings that usual care plus telephone-based brief MI has a positive effect on overall self-management,
medication adherence, and FBS in patients with uncontrolled T2DM are similar to those of previous studies on the effects
of brief MI or MI among patients with DM in Thailand,***'*7>® China,*® Iran,>’ Turkey,60 England,61 and the USA.%
These previous studies demonstrated that MI had positive effects on self-management, in terms of dieting and physical
activity in patients with uncontrolled T2DM,®® on medication adherence in patients with DM,>>%* and on FBS level.’®
The present findings are also consistent with previous reports that brief MI positively affects physical activity levels in
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pregnant women with gestational DM,®' medication adherence,*' overall self-management,”*>°” and FBS level in
patients with T2DM.*!

Our results suggest that brief MI can be as effective as full-length MI sessions®' in increasing patient motivation to
achieve glycemic control, and that 20-30-min sessions can have large effects on patient-reported outcomes (observed
range of d: 0.662—-1.396). A plausible possible explanation is that the telephone-based brief MI intervention enhanced
individuals’ motivation and/or goals to be healthy; thus, they improved their level of self-management in dieting,
physical activity, self-monitoring, medication taking, and foot care. Patients who show improved DM self-
management are also more likely to show improved glycemic control.'*** However, our findings regarding HbAlc
levels differed from those of previous studies.>’ **7-** Although we found no statistically significant effect of time on
changes in HbAlc, we observed a trend of declining HbA ¢ over the three time points at which it was assessed. This may
be because the follow-up period (8 weeks) was limited by the COVID-19 pandemic in Thailand, which lasted until the
end of September 2022.

Strengths

This study had several strengths. First, we focused on patients with uncontrolled T2DM living in a rural community. The
use of telephone-based brief MI interventions could help to reduce the effect of healthcare service barriers such as limited
time and geographic location, and a telephone-based brief MI intervention may be a more cost-effective intervention for
patients with uncontrolled T2DM. Second, we focused on patients who had not developed severe DM complications. The
brief MI intervention could promote secondary and tertiary T2DM prevention by improving self-management, medica-
tion adherence, and glycemic control among patients with suboptimal glycemic control and thus preventing adverse DM
complications.

Limitations

There were two major limitations, both related to study methodology. First, the significant improvement observed in
patient outcomes should be interpreted with caution because individuals who agreed to participate in the study may have
been more likely to change or to have had a greater readiness to change compared with the general population. A related
point is that the use of a small and self-selected sample (ie, non-probability sampling) may have led to sampling bias,
which could have distorted the study findings. Second, follow-up at 4-week intervals (baseline, 4 weeks, and 8 weeks)
was too short to observe significant changes in HbAlc and to reflect the long-term sustainability of the effects of the
intervention on HbAlc level. However, the follow-up period was limited by the fact that the study was conducted during
the COVID-19 pandemic.

Recommendations
We make the following recommendations for future research on this topic: 1) use a randomized controlled trial design to
monitor the effects of telephone-based brief MI on self-management, medication adherence, and glycemic control, 2)
extend the follow-up period to a minimum of 12 weeks to increase the likelihood of observing significant changes in
HbAlc, and 3) increase the study duration beyond 6 months to determine the long-term sustainability of the effects of
brief MI on patient outcomes.

Conclusion

The results of this study indicate that telephone-based brief MI with usual care can significantly improve self-
management, medication adherence, and glycemic control (ie, FBS) in patients with uncontrolled T2DM after 4
weeks. Phone-based brief MI can be considered an effective tool for healthcare providers to remotely enhance patients’
self-management and glycemic control.
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Data supporting this study are available from the corresponding author.
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