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Abstract

Background: The use of mobile health technologies has been necessary to deliver patient education to patients with diabetes
during the COVID-19 pandemic.

Objective: This open-label randomized controlled trial evaluated the effects of a diabetes educational platform—Taipei Medical
University–LINE Oriented Video Education—delivered through a social media app.

Methods: Patients with type 2 diabetes were recruited from a clinic through physician referral. The social media–based program
included 51 videos: 10 about understanding diabetes, 10 about daily care, 6 about nutrition care, 21 about diabetes drugs, and 4
containing quizzes. The intervention group received two or three videos every week and care messages every 2 weeks through
the social media platform for 3 months, in addition to usual care. The control group only received usual care. Outcomes were
measured at clinical visits through self-reported face-to-face questionnaires at baseline and at 3 months after the intervention,
including the Simplified Diabetes Knowledge Scale (true/false version), the Diabetes Care Profile–Attitudes Toward Diabetes
Scales, the Summary of Diabetes Self-Care Activities, and glycated hemoglobin (HbA1c) levels. Health literacy was measured
at baseline using the Newest Vital Sign tool. Differences in HbA1c levels and questionnaire scores before and after the intervention
were compared between groups. The associations of knowledge, attitudes, and self-care activities with health literacy were
assessed.

Results: Patients with type 2 diabetes completed the 3-month study, with 91 out of 181 (50.3%) patients in the intervention
group and 90 (49.7%) in the control group. The change in HbA1c did not significantly differ between groups (intervention group:
mean 6.9%, SD 0.8% to mean 7.0%, SD 0.9%, P=.34; control group: mean 6.7%, SD 0.6% to mean 6.7%, SD 0.7%, P=.91).
Both groups showed increased mean knowledge scores at 12 weeks, increasing from 68.3% (SD 16.4%) to 76.7% (SD 11.7%;
P<.001) in the intervention group and from 64.8% (SD 18.2%) to 73.2% (SD 12.6%; P<.001) in the control group. Positive
improvements in attitudes and self-care activities were only observed in the intervention group (attitudes: mean difference 0.2,
SD 0.5, P=.001; self-care activities: mean difference 0.3, SD 1.2, P=.03). A 100% utility rate was achieved for 8 out of 21 (38%)
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medication-related videos. Low health literacy was a significant risk factor for baseline knowledge scores in the intervention
group, with an odds ratio of 2.80 (95% CI 1.28-6.12; P=.01); this became insignificant after 3 months.

Conclusions: The social media–based program was effective at enhancing the knowledge, attitudes, and self-care activities of
patients with diabetes. This intervention was also helpful for patients with low health literacy in diabetes knowledge. The program
represents a potentially useful tool for delivering diabetes education to patients through social media, especially during the
COVID-19 pandemic.

Trial Registration: ClinicalTrials.gov NCT04876274; https://clinicaltrials.gov/ct2/show/results/NCT04876274

(J Med Internet Res 2022;24(3):e31449) doi: 10.2196/31449
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Introduction

Background
The development of effective diabetes education programs for
patient self-management has been a challenge for health care
professionals. The sudden outbreak of COVID-19 leading to
the pandemic has created further difficulty by limiting
face-to-face diabetes education. The complicated pathology of
diabetes requires not only pharmacotherapy, but also firm patient
engagement with daily self-care. Studies have demonstrated
that patients with better disease-related knowledge, attitudes,
practice, and self-efficacy have better glycemic control [1].
However, it is extremely difficult for patients with diabetes to
maintain a healthy lifestyle and effective self-management
without professional assistance. The excessive workload in
health care settings during the COVID-19 pandemic has limited
the time available to provide sufficient patient education. The
increasing prevalence rates of diabetes worldwide reflects the
unmet need for health education, which calls for innovative and
effective mobile health (mHealth) educational programs.

The content of diabetes education is very complicated, as
demonstrated by Diabetes Self-Management Education and
Support services [2] and the American Association of Diabetes
Educators 7 Self-Care Behaviors (AADE7) [3]. To cover all
aspects required for day-to-day living with diabetes, it is
recommended that education include healthy eating, regular
physical activities, self-monitoring of blood glucose, compliance
with medications, problem-solving skills, healthy coping skills,
and other risk-reducing behaviors [3]. These aspects have been
theoretically proven to effectively enhance health outcomes
[4-8]. However, educating patients on all of these topics might
not be practical in busy clinical settings. The time needed to
teach diabetes self-care is reported to be around 4 hours per
patient, which has been difficult to achieve in clinical practice
during the COVID-19 pandemic [9]. Remote learning using
advanced technologies may potentially provide a key solution
to address the pressures created by the burden of face-to-face
education.

mHealth technology has increasingly been integrated into health
care to meet the demands of diabetic care during the COVID-19
pandemic. It has been shown to be effective at enhancing health
outcomes, such as medication adherence, glycated hemoglobin
(HbA1c) levels, and self-management [10-18]. Studies have
shown that multimedia education using videos is more effective

than written information in terms of engagement and information
uptake [19,20]. Videos can deliver information through visual
and audio elements and require less cognitive effort for
information processing [19,20]. However, no previous study
has attempted to develop a video program for diabetes education
based on social media with a two-way communication
component.

Objectives
In this study, we developed an educational program based on
the AADE7 [3]: Taipei Medical University–LINE Oriented
Video Education (TMU-LOVE). The social media platform
LINE (LINE Corporation) was employed in this study. The
platform is one of the most popular and user-friendly social
media platforms in Taiwan, with a high acceptance rate of up
to 88% among the population between the ages of 16 and 64
years [21]. This randomized controlled trial (RCT) was
conducted during the COVID-19 pandemic. The first aim was
to evaluate the effectiveness of the social media–based education
program in regard to changes in patients’ HbA1c levels,
knowledge, attitudes, and self-care activities before and after
the intervention. Another aim was to study the effects of this
social media–based education program on changes in knowledge
by diabetes patients with high and low levels of health literacy.

Methods

Study Design
This study was an open-label RCT and was conducted between
July 2020 and January 2021. The study was registered at
ClinicalTrials.gov (NCT04876274).

Ethics Approval
This study was approved by the Taipei Medical University
(TMU)–Joint Institutional Review Board (No. N201905088).
The study followed the CONSORT-EHEALTH (Consolidated
Standards of Reporting Trials of Electronic and Mobile Health
Applications and Online Telehealth) guidelines [22].

Participants
Participants were recruited by physicians at the Endocrinology
and Metabolism Clinic of Wan-Fang Hospital, Taipei, Taiwan.
Invitations to join the study were extended to all patients with
diabetes, aged 20 years or older, who had at least one HbA1c

measurement that was equal to or greater than 6% in the past 6
months and possessed a smartphone with the LINE app installed.
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Patients who had gestational diabetes, had cognitive impairment,
or were controlling their diabetes through dietary control without
medication were excluded. Based on a power of 80% and a
2-sided α level of .05, the required sample size was estimated
to be at least 128 participants using G*Power (version 3.1;
Heinrich-Heine-Universität Düsseldorf) [23]. To adjust for an
estimated nonresponse rate of 20%, we aimed for a final sample
size of at least 160 participants, with 80 patients in each group.

Eligible participants were asked to complete a written consent
form before joining the study. Demographic information (ie,
age, sex, educational level, income, medications, and personal
history) and health status (ie, diagnosis time and BMI) were
obtained using electronic medical records. Pharmacists allocated
participants to either the control group or the intervention group
at a 1:1 ratio according to a random sequence, which was
generated by a digital program before launching the study. The
patients in both groups were scheduled to return to the clinic at
the end of the 3-month study period, where their chronic
prescription medications were re-evaluated. Diabetes health
education for the control group comprised provision of the usual
diabetes health care, including patient consultations with
physicians, access to nurses in the outpatient services, as well
as medication consultations with pharmacists upon receiving
prescriptions. Physicians also referred patients for consultations
with certified diabetes educators (CDEs) when necessary.

Intervention
The patients allocated to the intervention group were granted
access to the TMU-LOVE program through a QR code (Figure
S1 in Multimedia Appendix 1), in addition to receiving the usual
health care. This program was developed by the TMU School
of Pharmacy and is illustrated in Figure 1. In the first phase of
development, a panel consisting of an endocrinologist, two
pharmacists, and a pharmacy professor developed an outline of
the program according to the guidelines of the Taiwanese
Association of Diabetes Educators and seven key points in the
AADE7 [3]. The outline contained five categories:
understanding diabetes, daily care, nutrition care, diabetes drugs,
and quizzes. The elements of each section were also determined.

A group of pharmacy students joined the second phase to create
the videos. The students started to write scenarios and discussed

each video with the pharmacy professor and pharmacists. After
checking the evidence for the scenarios, the students produced
animated or filmed videos. The videos were reviewed and
revised by the panel until they met the learning goals in the
outline. A total of 51 videos were produced: 10 videos were
about understanding diabetes, 10 were about daily care, 6 were
about nutrition care, 21 were about diabetes drugs, and 4 were
about diabetes knowledge–related quizzes (Figure S2 in
Multimedia Appendix 1). The medications described in the
program were based on the formulary at Wan-Fang Hospital,
including metformin, acarbose, dipeptidyl peptidase-IV
inhibitors, meglitinide, sulfonylurea, thiazolidinedione,
sodium-glucose cotransporter-2 inhibitors, and insulin. All
videos are listed in Multimedia Appendix 2 and are available
at the TMU School of Pharmacy’s website [24].

The menu for the educational platform was composed of six
icons; these represented the five video categories and a FAQ
(frequently asked questions) section (Figure S3 in Multimedia
Appendix 1). The program was also equipped with a one-on-one
chat room, graphic messages, and the ability to direct patients
to certain websites [25]. The study employed the messaging
feature of the LINE social media platform to send educational
videos and communicate with patients by text message, voice,
or video call. Patients could also click on the six icons in the
menu to connect to the website of the program. The patients
could use LINE’s messaging feature to ask questions, and
pharmacists could answer them through text messages or voice
calls via the social media platform.

The program was designed to last for a study duration of 3
months (ie, 12 weeks), with two or three videos sent every week
and a care message sent every 2 weeks to the patients in the
intervention group. All patients received the same videos except
for the videos on medications. Videos regarding the basic
understanding of diabetes were delivered in weeks 1 to 4. Videos
on daily care were first delivered in week 5, and six nutrition
care videos were scheduled over six different weeks. Each
patient received the videos for their individual medications in
weeks 4, 6, 7, 11, and 12. Four quizzes were scheduled to be
delivered in weeks 3, 6, 9, and 12 (Figure 2). Patients could
also access all of the videos through the social media platform
whenever they desired.

Figure 1. Program development. The number of videos in each category are reported within parentheses. AADE7: American Association of Diabetes
Educators 7 Self-Care Behaviors; FAQ: frequently asked questions; TADE: Taiwanese Association of Diabetes Educators; TMU-LOVE: Taipei Medical
University–LINE Oriented Video Education.
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Figure 2. Delivery schedule of videos. HbA1c: glycated hemoglobin.

Outcomes and Measures

Measures for Blood Sugar Control
The outcome for blood sugar control was the change of HbA1c

level from baseline to month 3. HbA1c level results were
obtained from the electronic medical records for all potential
participants before the allocation and determination of eligibility.
The participants were requested to take an HbA1c test at 3
months, and all HbA1c level results during the 3-month study
period were examined for the analysis.

Knowledge, Attitudes, and Self-care Activities Toward
Diabetes
The Chinese version of the Simplified Diabetes Knowledge
Scale (SDKS; true/false version) [26] was used to measure
diabetes patients’knowledge. This version of the scale contains
24 items and was validated in previous studies [26,27].

Patients’ attitudes toward diabetes were assessed using the
Chinese version of the Diabetes Care Profile–Attitudes Toward
Diabetes Scales (DCP-ATDS) [26]. This questionnaire was
previously validated and translated [26,28]. It has 17 items that
are divided into the following sections: positive attitudes,
negative attitudes, self-care ability, self-care adherence, and
importance of care. Each item is graded on a 5-point Likert
scale using the following response options: “strongly agree,”
“agree,” “neutral,” “disagree,” or “strongly disagree.”

Self-care activities were measured using the Chinese version
of the Summary of Diabetes Self-Care Activities (SDSCA) [29],
which consists of 10 items and has been validated [29,30]. In
the SDSCA, patients were asked how many days per week they
had performed the correct behaviors regarding medication
adherence, diet, exercise, self-monitoring of blood glucose, and
foot care.

Health Literacy
To determine whether the social media–based program could
be applied to patients with different levels of health literacy,
the effects of health literacy on SDKS, SDSCA, and DCP-ATDS
outcomes were compared in the intervention and control groups.
We assessed health literacy at baseline using the Newest Vital
Sign (NVS) tool, which was developed and translated in
previous studies [31,32]. This scale consists of six questions
based on the nutrition label of an ice cream product in order to
evaluate both the reading and numeracy of the patients. The
patients were categorized as having high or low health literacy
based on a cutoff point of 2 for the sum of the NVS score.

Utility Rate of Educational Videos
The utility rate was used to represent the frequency of watching
videos in each of the five categories. The utility rate for
accessing educational videos was measured using the number
of views of each video divided by the number of target
participants. Utility rates of videos with a calculated rate above
100% were counted as 100%.

Statistical Analysis
Statistical analyses were conducted using SPSS Statistics for
Windows (version 28.0; IBM Corp). The study was performed
using intention-to-treat analysis. Multiple imputation was
employed to manage missing values [33-35]. All tests were
2-tailed, with a significance level of .05. Differences in baseline
characteristics were examined using descriptive analysis. The
Kolmogorov-Smirnov test was used to verify whether the
variables had normal distributions. According to the results of
the Kolmogorov-Smirnov test, a Wilcoxon signed-rank test or
paired t tests were used to examine the differences in the pretest
and posttest scores within a group, while a Mann-Whitney U
test or unpaired t tests were performed to compare the
differences between groups. An ordinal logistic regression model
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was applied to evaluate the association of health literacy with
knowledge, attitudes, and self-care activities.

Results

Participant Characteristics
A total of 246 patients from the Endocrinology and Metabolism
Clinic of Wan-Fang Hospital were screened for this study.
Patients who were excluded from the study included 10 patients
with HbA1c levels less than 6%, 3 patients who did not complete
the informed consent form, and 52 patients who declined to
participate. In total, 181 patients were randomized equally into

the control group (n=90, 49.7%) or the intervention group (n=91,
50.3%), as shown in Figure 3.

Table 1 shows the demographic characteristics of the patients,
which indicate that there were no significant differences
observed between groups. The percentage of patients receiving
CDE care in the two groups differed insignificantly. The mean
age of the participants was 58.6 (SD 11.6) years, and there were
57 males out of 90 participants (63.3%) in the control group
and 67 males out of 91 participants (73.6%) in the intervention
group. More than half of the participants were highly educated.
The mean HbA1c level was 6.8% (SD 0.7%), and the mean
health literacy level was 1.7 (SD 1.9).

Figure 3. The CONSORT flow diagram. CONSORT: Consolidated Standards of Reporting Trials; TMU-LOVE: Taipei Medical University–LINE
Oriented Video Education.
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Table 1. Baseline characteristics of the participants.

P valueIntervention group (n=91)Control group (n=90)All participants (N=181)Variable

.6059.0 (11.4)58.1 (11.9)58.6 (11.6)Age (years), mean (SD)

.1567 (73.6)57 (63.3)124 (68.5)Male, n (%)

.3926.1 (4.2)26.7 (5.0)26.4 (4.6)BMIa, mean (SD)

Educational level, n (%)

.93b14 (15.4)13 (14.4)27 (14.9)Junior high school or below

26 (28.6)24 (26.7)50 (27.6)Senior high school

51 (56.0)53 (58.9)104 (57.5)College or higher

.5536 (39.6)40 (44.4)76 (42.0)Unemployed, n (%)

.603 (3.3)3 (3.3)6 (3.3)Living alone, n (%)

Annual income (NT$c), n (%)

.4828 (30.8)30 (33.3)58 (32.0)Unwaged

18 (19.8)25 (27.8)43 (23.8)<500,000

27 (29.7)21 (23.3)48 (26.5)500,000-1,000,000

18 (19.8)14 (15.6)32 (17.7)>1,000,000

Medication type, n (%)

.0668 (74.7)72 (80)140 (77.3)Oral medication only

8 (8.8)1 (1.1)9 (5.0)Insulin only

15 (16.5)17 (18.9)32 (17.7)Oral medication and insulin

.9110.4 (9.0)10.3 (8.1)10.3 (8.5)Diagnosis time (years), mean (SD)

.077.0 (0.8)6.7 (0.6)6.8 (0.7)HbA1c
d level (%), mean (SD)

.2310 (11.0)15 (16.7)25 (13.8)Smoking, n (%)

.7836 (39.6)29 (32.2)65 (35.9)Alcohol consumption, n (%)

.4637 (40.7)42 (46.7)79 (43.6)SMBGe, n (%)

.7770 (76.9)63 (70)133 (73.5)Physical exercise, n (%)

.7323 (25.3)20 (22.2)43 (23.8)Receiving CDEf education within 3 months, n (%)

.711.7 (1.8)1.8 (2.0)1.7 (1.9)NVSg questionnaire total score, mean (SD) 

aBMI is calculated as weight in kilograms divided by height in meters squared.
bP values for a group are reported in the top row of that group.
c$1 NT = $0.035 USD.
dHbA1c: glycated hemoglobin.
eSMBG: self-monitoring blood glucose.
fCDE: certified diabetes educator.
gNVS: Newest Vital Sign; questionnaire total scores range from 0 to 6, with a higher score indicating a favorable state.

Outcomes

Measures for Blood Sugar Control
After 3 months of the intervention, the mean HbA1c level
changed insignificantly from 6.9% (SD 0.8%) to 7% (SD 0.9%;

P=.34) in the intervention group and from 6.7% (SD 0.6%) to
6.7% (SD 0.7%; P=.91) in the control group (Table 2).
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Table 2. Clinical and nonclinical outcomes after the intervention.

Between groupsbWithin groupsaVariable

P value95% CIMean difference
(SD)

Mean difference
(SD)

P value3 months,
mean (SD)

Baseline,
mean (SD)

HbA1c
c (%)

.57d–0.25 to 0.14d0.06 (0.1)d0.07 (0.7).347.0 (0.9)6.9 (0.8)Intervention group (n=91)

0.01 (0.7).916.7 (0.7)6.7 (0.6)Control group (n=90)

SDKSe (% correctness)

.99–4.52 to 4.530.01 (2.3)8.4 (14.7)<.00176.7 (11.7)68.3 (16.4)Intervention group (n=91)

8.4 (16.1)<.00173.2 (12.6)64.8 (18.2)Control group (n=90)

DCP-ATDSf

.003–0.32 to –0.070.2 (0.06)0.2 (0.5).0013.8 (0.5)3.6 (0.4)Intervention group (n=91)

–0.02 (0.4).583.7 (0.5)3.7 (0.4)Control group (n=90)

SDSCAg

.04–0.65 to –0.020.3 (0.2)0.3 (1.2).034.0 (1.2)3.7 (1.3)Intervention group (n=91)

–0.07 (1.2).523.9 (1.5)3.9 (1.4)Control group (n=90)

aPaired t tests (2-tailed) were performed for HbA1c levels, DCP-ATDS scores, and SDSCA scores; a Wilcoxon signed-rank test was performed for
percentage of correct SDKS questions.
bUnpaired t tests (2-tailed) were performed for HbA1c levels, DCP-ATDS scores, and SDSCA scores; a Mann-Whitney U test was performed for
percentage of correct SDKS questions.
cHbA1c: glycated hemoglobin.
dValues for a group are reported in the top row of that group.
eSDKS: Simplified Diabetes Knowledge Scale (true/false version). Percent correctness ranges from 0% to 100%, and a higher score indicates a favorable
state.
fDCP-ATDS: Diabetes Care Profile–Attitudes Toward Diabetes Scales. Mean scores range from 1 to 5, and a higher score indicates a favorable state;
pretest scores were normally distributed, based on the Kolmogorov-Smirnov test.
gSDSCA: Summary of Diabetes Self-Care Activities. Mean scores range from 0 to 7, and a higher score indicates a favorable state; pretest scores were
normally distributed, based on the Kolmogorov-Smirnov test.

Knowledge, Attitudes, and Self-care Activities Toward
Diabetes
Both groups experienced significant improvements in SDKS
mean scores, from 68.3% (SD 16.4%) to 76.7% (SD 11.7%;
P<.001) in the intervention group and from 64.8% (SD 18.2%)
to 73.2% (SD 12.6%; P<.001) in the control group. However,
the difference in knowledge scores between the two groups was
not significant (intervention, 8.4% vs control, 8.4%; P=.85).
The scores for each item of the SDKS are shown in Multimedia
Appendix 3.

The intervention group exhibited significant growth in the
overall attitude mean score, from 3.6 (SD 0.4) to 3.8 (SD 0.5;
P=.001), whereas no significant change was observed in the
control group, from 3.7 (SD 0.4) to 3.7 (SD 0.5; P=.58). The
difference in the change of DCP-ATDS scores between baseline
and follow-up was significant between groups (mean difference
0.2, 95% CI –0.32 to –0.07; P=.003). Detailed data for the
DCP-ATDS are presented in Multimedia Appendix 4.

Regarding self-care activities measured by the SDSCA,
significant improvement was observed in the intervention group

only, from a mean score of 3.7 (SD 1.3) to 4.0 (SD 1.2; P=.03);
the improvement in scores was significantly higher in
comparison to the control group (mean 0.3, SD 0.2; P=.04).
Tables S1 and S2 in Multimedia Appendix 5 show the SDSCA
scores and the top five reasons mentioned by patients for finding
it difficult to engage in self-care activities. In further analyses,
patients with and without improvement in SDSCA scores after
3 months had no significant differences in any of DCP-ATDS
subscales, including the subscales of positive attitudes and
negative attitudes (Multimedia Appendix 6).

Impact of Health Literacy
Table 3 shows the effects of health literacy on knowledge,
attitudes, and self-care activities associated with the SDKS. At
baseline, the odd ratios (ORs) of health literacy were 2.8 (95%
CI 1.28-6.12; P=.01) for the intervention group and 5.43 (95%
CI 2.41-12.25; P<.001) for the control group. The social
media–based education intervention eased the influence of health
literacy on SDKS results, which disappeared in the intervention
group after 3 months, with a P value of .75. The OR remained
significant in the control group after 3 months (OR 2.43, 95%
CI 1.14-5.19; P=.02).
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Table 3. Effects of health literacy on knowledge, attitudes, and self-care activities.

Control group (n=90)Intervention group (n=91)Variables

3 monthsBaseline3 monthsBaseline

P valueOR (95% CI)P valueOR (95% CI)P valueOR (95% CI)P valueORa (95% CI)

.022.43 (1.14-5.19)<.0015.43 (2.41-12.25).750.88 (0.41-1.91).012.80 (1.28-6.12)SDKSb

.640.90 (0.42-1.91).490.77 (0.37-1.62).361.45 (0.66-3.21).231.60 (0.75-3.41)DCP-ATDSc

.820.92 (0.43-1.95).890.95 (0.45-2.00).480.76 (0.36-1.62).040.44 (0.21-0.95)SDSCAd

aOR: odds ratio.
bSDKS: Simplified Diabetes Knowledge Scale (true/false version).
cDCP-ATDS: Diabetes Care Profile–Attitudes Toward Diabetes Scales.
dSDSCA: Summary of Diabetes Self-Care Activities.

Utility Rate of Educational Videos
The utility rates for drug-related videos were the highest, with
8 out of 21 (38%) videos achieving a 100% utility rate. For the
category of understanding diabetes, only 4 out of 10 (40%)
videos had a utility rate above 50%. Among the 10 videos

related to daily care, only 2 (20%) had a utility rate above 50%.
Only 1 nutrition care video out of 6 (17%) and 1 quiz video out
of 4 (25%) was highly used (Figure 4). Interestingly, the utility
rate of the first quiz reached 69.2%, but the utility rates were
significantly lower for the following three quizzes, ranging from
27.5% to 30.8%.

Figure 4. Utility rate for each video in each of the five categories. Rates are shown on each bar. HbA1c: glycated hemoglobin.
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Discussion

Principal Findings
This study demonstrated that the delivery of a social
media–based education program during the COVID-19
pandemic improved the knowledge, attitudes, and self-care
activities of patients with type 2 diabetes. Among the 51 videos
in the social media intervention, the utility rates of the
drug-related videos were the highest, which implies a demand
for medication information among patients. Interestingly, the
results also revealed that the program overcame the negative
effects of low health literacy, as it was no longer a significant
factor in knowledge improvement after the intervention.
However, the significant influence of low health literacy
remained in the control group after 3 months. The program
demonstrated the usefulness of social media–based diabetes
education, even among those who have limited health literacy.

The attitude and practice improvement observed in this study,
which was not always present with knowledge enhancement,
requires stronger motivation and patient engagement. The videos
in this study covered all elements of the AADE7 and drug
information, resulting in reasonable knowledge improvement.
Previous mHealth studies showed conflicting results regarding
attitudes. One study showed that the use of mobile text
messaging did not significantly benefit diabetes patients’
attitudes [36], whereas another study showed that the use of
mobile texts, voice messages, and animations improved patient
attitudes [37]. All videos in this study were presented with a
mindset of fostering growth and positive attitudes to help
patients fight against diabetes. The positive encouragement was
fundamentally important for changing the mindset of patients,
as the chronic nature of disease commonly decreases patients’
perseverance.

Changes in self-care activities were even more difficult to
achieve, requiring a more individualized, patient-centered
approach. Patient interviews in this study revealed that a group
characterized by having a high workload experienced difficulties
in improving their self-care activities. They ate high-fat meals
and engaged in little to no exercise. Interestingly, this group
had the same attitude level as patients who showed
improvements in self-care activities. This finding was consistent
with previous studies [38,39], indicating that many patients with
diabetes have good attitudes but poor practice. Four videos with
easy-to-make recipes in this study might have motivated patients
to take the initiative toward self-care. Individualized discussion
is essential for assisting patients with high workloads to
overcome difficulties in changing their lifestyle [40].

This study identified a key lesson for operating a successful
mHealth education program for patients with diabetes during
the COVID-19 pandemic. Worldwide health care and patient
education shifted quickly from in-person to remote online
approaches due to physical distancing and social isolation
restrictions [41-43]. Online telemedicine outpatient services
have become a popular trend in health care settings [44,45].
Revision of the content of the social media program by adding
the facility to have more frequent online discussions could be

one solution to optimize diabetes health education during the
COVID-19 pandemic.

This study demonstrated that patient-oriented language and
animated videos were effective at being accepted by patients
with inadequate health literacy. Health literacy decreases with
age due to degeneration of cognitive and intellectual functions,
and is positively related to a patient’s level of education [46-48].
Consistent with other studies [49,50], the level of health literacy
is generally low in Taiwan. Even among our highly educated
populations, the mean NVS score was still less than 2, indicating
a high likelihood of limited literacy. Possible reasons might be
that health education is not being emphasized in the high school
curriculum or adopted as a university entrance requirement in
Taiwan. The need to strengthen basic health education in formal
educational settings should be considered by policy makers
[50]. This study indicates that video approaches may provide
an effective solution to address the generally low health literacy
levels among the population and an aging society in overloaded
health care settings.

Drug-related education in diabetes is an unmet clinical need. A
previous study revealed that medication-related features
represented four of the top 10 most demanded features by
patients in an mHealth program [51]. This finding is consistent
with our observation that the video utility rates were the highest
for the medication category (Figure 4). According to global
statistics from the Certified Diabetes Care and Education
Specialist organization, pharmacists only represented 7% of all
CDEs in 2020 [52]. Most CDEs in clinical settings are not
pharmacists. Current mHealth education programs developed
for diabetes have mainly focused on basic information, patient
self-care skills, and nutrition. Development of mHealth
applications with more sophisticated medication education and
opportunities for patients to communicate with pharmacists
could potentially help to fulfill this patient need.

Clinical Implications
The social media–based education program in this study was
effective at assisting all health care professionals who provide
diabetes medication education in clinical settings. When diabetes
education is provided by a nonpharmacist CDE, the program
could create a link to provide medication information and a
channel for consultations with pharmacists. It could save
pharmacists time by delivering basic medication knowledge in
videos and resolving patients’general concerns. Remote delivery
of videos through a social media platform provides an easy
solution to help patients understand information in situations
when face-to-face health education is not possible, such as
during the COVID-19 pandemic. The intervention employed
in this study could also be adapted to provide patient education
for other chronic diseases in order to enhance telemedicine
communication. Furthermore, it could be sustainably integrated
into diabetes education programs run by nonpharmacist CDEs
as well as pharmacists during and beyond COVID-19.

Limitations
Our study has several limitations. It was a single-center study,
which may have led to population bias and, thus, restricted its
generalizability. The intervention only lasted 12 weeks, so we
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were unable to assess long-term outcomes. The patients’attitude,
knowledge, and self-care activity scores were collected by
self-report, which may have created recall bias. Moreover, we
could only determine that patients clicked on the videos, but
we could not confirm how long and how attentively they
watched them. Finally, the economic value of the social
media–based program was not evaluated. Future studies
covering populations that are more diverse with a longer study
duration and careful analysis of digital learning metrics are
needed to validate the effects of the social media–based program
among patients with type 2 diabetes.

Conclusions
This study has demonstrated the potential value of a social
media–oriented video education program as a useful tool for
diabetes care during the COVID-19 pandemic. It was found to
have been effective in improving patients’knowledge, attitudes,
and self-care activities. The video program also overcame the
issue related to inadequate health literacy, which is a
time-consuming challenge in traditional face-to-face education
[53]. Due to the integration of medication information and
two-way communication, the social media–based program
represents an innovative and efficient strategy for enhancing
patients’ attitudes, knowledge, and self-care during the
COVID-19 pandemic and in the future.

Acknowledgments
This work was supported by funding from the Taiwan Ministry of Health and Welfare (grants MOHW109-TDU-B-212-114007
and MOHW110-TDU-B-212-124007). The sponsors of the study were not involved the study design, system development, or
data evaluation.

Conflicts of Interest
None declared.

Multimedia Appendix 1
The content of the Taipei Medical University–LINE Oriented Video Education (TMU-LOVE) program.
[DOCX File , 1141 KB-Multimedia Appendix 1]

Multimedia Appendix 2
List of all videos.
[DOCX File , 46011 KB-Multimedia Appendix 2]

Multimedia Appendix 3
Correctness of the Simplified Diabetes Knowledge Scale (SDKS; true/false version).
[DOCX File , 17 KB-Multimedia Appendix 3]

Multimedia Appendix 4
Scores for the Diabetes Care Profile–Attitudes Toward Diabetes Scales (DCP-ATDS).
[DOCX File , 17 KB-Multimedia Appendix 4]

Multimedia Appendix 5
Summary of Diabetes Self-Care Activities (SDSCA) scores and reasons for finding it difficult to engage in self-care activities.
[DOCX File , 16 KB-Multimedia Appendix 5]

Multimedia Appendix 6
Comparison in subscale scores for the Diabetes Care Profile–Attitudes Toward Diabetes Scales (DCP-ATDS).
[DOCX File , 15 KB-Multimedia Appendix 6]

Multimedia Appendix 7
CONSORT-EHEALTH checklist (V 1.6.1).
[PDF File (Adobe PDF File), 1304 KB-Multimedia Appendix 7]

References

J Med Internet Res 2022 | vol. 24 | iss. 3 | e31449 | p. 10https://www.jmir.org/2022/3/e31449
(page number not for citation purposes)

Leong et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=jmir_v24i3e31449_app1.docx&filename=352e0c45cffb875339f163523cfc94c1.docx
https://jmir.org/api/download?alt_name=jmir_v24i3e31449_app1.docx&filename=352e0c45cffb875339f163523cfc94c1.docx
https://jmir.org/api/download?alt_name=jmir_v24i3e31449_app2.docx&filename=9aa79e08d8ea75ab968e2d379a451bb1.docx
https://jmir.org/api/download?alt_name=jmir_v24i3e31449_app2.docx&filename=9aa79e08d8ea75ab968e2d379a451bb1.docx
https://jmir.org/api/download?alt_name=jmir_v24i3e31449_app3.docx&filename=dcda538072a6a4e9e69e77da923e0cb0.docx
https://jmir.org/api/download?alt_name=jmir_v24i3e31449_app3.docx&filename=dcda538072a6a4e9e69e77da923e0cb0.docx
https://jmir.org/api/download?alt_name=jmir_v24i3e31449_app4.docx&filename=cdc4dbf71dac538ef87ef17c4d75e3af.docx
https://jmir.org/api/download?alt_name=jmir_v24i3e31449_app4.docx&filename=cdc4dbf71dac538ef87ef17c4d75e3af.docx
https://jmir.org/api/download?alt_name=jmir_v24i3e31449_app5.docx&filename=c1e7f248e2314501cd5053ccc95174f9.docx
https://jmir.org/api/download?alt_name=jmir_v24i3e31449_app5.docx&filename=c1e7f248e2314501cd5053ccc95174f9.docx
https://jmir.org/api/download?alt_name=jmir_v24i3e31449_app6.docx&filename=e7f7aa64ea0eae95a7a8a4a47240eb56.docx
https://jmir.org/api/download?alt_name=jmir_v24i3e31449_app6.docx&filename=e7f7aa64ea0eae95a7a8a4a47240eb56.docx
https://jmir.org/api/download?alt_name=jmir_v24i3e31449_app7.pdf&filename=34f99a0191666506ca49cf5a9bb65727.pdf
https://jmir.org/api/download?alt_name=jmir_v24i3e31449_app7.pdf&filename=34f99a0191666506ca49cf5a9bb65727.pdf
http://www.w3.org/Style/XSL
http://www.renderx.com/


1. Chrvala CA, Sherr D, Lipman RD. Diabetes self-management education for adults with type 2 diabetes mellitus: A systematic
review of the effect on glycemic control. Patient Educ Couns 2016 Jun;99(6):926-943 [FREE Full text] [doi:
10.1016/j.pec.2015.11.003] [Medline: 26658704]

2. Beck J, Greenwood DA, Blanton L, Bollinger ST, Butcher MK, Condon JE, et al. 2017 National Standards for Diabetes
Self-Management Education and Support. Diabetes Educ 2020 Feb 24;46(1):46-61. [doi: 10.1177/0145721719897952]
[Medline: 31874594]

3. American Association of Diabetes Educators. An effective model of diabetes care and education: Revising the AADE7
self-care behaviors. Diabetes Educ 2020 Apr;46(2):139-160. [doi: 10.1177/0145721719894903] [Medline: 31928334]

4. Tshiananga JK, Kocher S, Weber C, Erny-Albrecht K, Berndt K, Neeser K. The effect of nurse-led diabetes self-management
education on glycosylated hemoglobin and cardiovascular risk factors: A meta-analysis. Diabetes Educ 2012 Nov
23;38(1):108-123. [doi: 10.1177/0145721711423978] [Medline: 22116473]

5. Diabetes Control and Complications Trial Research Group. Effect of intensive diabetes treatment on the development and
progression of long-term complications in adolescents with insulin-dependent diabetes mellitus: Diabetes Control and
Complications Trial. J Pediatr 1994 Aug;125(2):177-188. [doi: 10.1016/s0022-3476(94)70190-3]

6. He X, Li J, Wang B, Yao Q, Li L, Song R, et al. Diabetes self-management education reduces risk of all-cause mortality
in type 2 diabetes patients: A systematic review and meta-analysis. Endocrine 2017 Mar;55(3):712-731. [doi:
10.1007/s12020-016-1168-2] [Medline: 27837440]

7. Tang TS, Funnell MM, Oh M. Lasting effects of a 2-year diabetes self-management support intervention: Outcomes at
1-year follow-up. Prev Chronic Dis 2012 Jun;9:E109 [FREE Full text] [doi: 10.5888/pcd9.110313] [Medline: 22677159]

8. Cochran J, Conn VS. Meta-analysis of quality of life outcomes following diabetes self-management training. Diabetes
Educ 2008 Sep;34(5):815-823 [FREE Full text] [doi: 10.1177/0145721708323640] [Medline: 18832286]

9. Shubrook JH, Brannan GD, Wapner A, Klein G, Schwartz FL. Time needed for diabetes self-care: Nationwide survey of
certified diabetes educators. Diabetes Spectr 2018 Aug 06;31(3):267-271 [FREE Full text] [doi: 10.2337/ds17-0077]
[Medline: 30140143]

10. Or CK, Liu K, So MKP, Cheung B, Yam LYC, Tiwari A, et al. Improving self-care in patients with coexisting type 2
diabetes and hypertension by technological surrogate nursing: Randomized controlled trial. J Med Internet Res 2020 Mar
27;22(3):e16769 [FREE Full text] [doi: 10.2196/16769] [Medline: 32217498]

11. Lim S, Kang SM, Shin H, Lee HJ, Won Yoon J, Yu SH, et al. Improved glycemic control without hypoglycemia in elderly
diabetic patients using the ubiquitous healthcare service, a new medical information system. Diabetes Care 2011
Feb;34(2):308-313 [FREE Full text] [doi: 10.2337/dc10-1447] [Medline: 21270188]

12. Holmen H, Torbjørnsen A, Wahl AK, Jenum AK, Småstuen MC, Arsand E, et al. A mobile health intervention for
self-management and lifestyle change for persons with type 2 diabetes, part 2: One-year results from the Norwegian
randomized controlled trial RENEWING HEALTH. JMIR Mhealth Uhealth 2014 Dec 11;2(4):e57 [FREE Full text] [doi:
10.2196/mhealth.3882] [Medline: 25499872]

13. Abu-Saad K, Murad H, Barid R, Olmer L, Ziv A, Younis-Zeidan N, et al. Development and efficacy of an electronic,
culturally adapted lifestyle counseling tool for improving diabetes-related dietary knowledge: Randomized controlled trial
among ethnic minority adults with type 2 diabetes mellitus. J Med Internet Res 2019 Oct 16;21(10):e13674 [FREE Full
text] [doi: 10.2196/13674] [Medline: 31621640]

14. Yeung DL, Alvarez KS, Quinones ME, Clark CA, Oliver GH, Alvarez CA, et al. J Am Pharm Assoc (2003) 2017;57(1):30-37
[FREE Full text] [doi: 10.1016/j.japh.2016.08.012] [Medline: 27816544]

15. Vaala SE, Hood KK, Laffel L, Kumah-Crystal YA, Lybarger CK, Mulvaney SA. Use of commonly available technologies
for diabetes information and self-management among adolescents with type 1 diabetes and their parents: A web-based
survey study. Interact J Med Res 2015 Dec 29;4(4):e24 [FREE Full text] [doi: 10.2196/ijmr.4504] [Medline: 26715191]

16. Shetty VB, Soon WHK, Roberts AG, Fried L, Roby HC, Smith GJ, et al. A novel mobile health app to educate and empower
young people with type 1 diabetes to exercise safely: Prospective single-arm mixed methods pilot study. JMIR Diabetes
2021 Oct 14;6(4):e29739 [FREE Full text] [doi: 10.2196/29739] [Medline: 34647896]

17. Wu Y, Yao X, Vespasiani G, Nicolucci A, Dong Y, Kwong J, et al. Mobile app-based interventions to support diabetes
self-management: A systematic review of randomized controlled trials to identify functions associated with glycemic
efficacy. JMIR Mhealth Uhealth 2017 Mar 14;5(3):e35 [FREE Full text] [doi: 10.2196/mhealth.6522] [Medline: 28292740]

18. Litchman ML, Edelman LS, Donaldson GW. Effect of diabetes online community engagement on health indicators:
Cross-sectional study. JMIR Diabetes 2018 Apr 24;3(2):e8 [FREE Full text] [doi: 10.2196/diabetes.8603] [Medline:
30291079]

19. Yadav A, Phillips MM, Lundeberg MA, Koehler MJ, Hilden K, Dirkin KH. If a picture is worth a thousand words is video
worth a million? Differences in affective and cognitive processing of video and text cases. J Comput High Educ 2011 Feb
11;23(1):15-37. [doi: 10.1007/s12528-011-9042-y]

20. Tuong W, Larsen ER, Armstrong AW. Videos to influence: A systematic review of effectiveness of video-based education
in modifying health behaviors. J Behav Med 2014 Apr;37(2):218-233. [doi: 10.1007/s10865-012-9480-7] [Medline:
23188480]

J Med Internet Res 2022 | vol. 24 | iss. 3 | e31449 | p. 11https://www.jmir.org/2022/3/e31449
(page number not for citation purposes)

Leong et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://linkinghub.elsevier.com/retrieve/pii/S0738-3991(15)30116-6
http://dx.doi.org/10.1016/j.pec.2015.11.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26658704&dopt=Abstract
http://dx.doi.org/10.1177/0145721719897952
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31874594&dopt=Abstract
http://dx.doi.org/10.1177/0145721719894903
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31928334&dopt=Abstract
http://dx.doi.org/10.1177/0145721711423978
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22116473&dopt=Abstract
http://dx.doi.org/10.1016/s0022-3476(94)70190-3
http://dx.doi.org/10.1007/s12020-016-1168-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27837440&dopt=Abstract
https://www.cdc.gov/pcd/issues/2012/11_0313.htm
http://dx.doi.org/10.5888/pcd9.110313
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22677159&dopt=Abstract
http://europepmc.org/abstract/MED/18832286
http://dx.doi.org/10.1177/0145721708323640
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18832286&dopt=Abstract
http://europepmc.org/abstract/MED/30140143
http://dx.doi.org/10.2337/ds17-0077
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30140143&dopt=Abstract
https://www.jmir.org/2020/3/e16769/
http://dx.doi.org/10.2196/16769
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32217498&dopt=Abstract
http://europepmc.org/abstract/MED/21270188
http://dx.doi.org/10.2337/dc10-1447
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21270188&dopt=Abstract
https://mhealth.jmir.org/2014/4/e57/
http://dx.doi.org/10.2196/mhealth.3882
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25499872&dopt=Abstract
https://www.jmir.org/2019/10/e13674/
https://www.jmir.org/2019/10/e13674/
http://dx.doi.org/10.2196/13674
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31621640&dopt=Abstract
http://europepmc.org/abstract/MED/27816544
http://dx.doi.org/10.1016/j.japh.2016.08.012
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27816544&dopt=Abstract
https://www.i-jmr.org/2015/4/e24/
http://dx.doi.org/10.2196/ijmr.4504
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26715191&dopt=Abstract
https://diabetes.jmir.org/2021/4/e29739/
http://dx.doi.org/10.2196/29739
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34647896&dopt=Abstract
https://mhealth.jmir.org/2017/3/e35/
http://dx.doi.org/10.2196/mhealth.6522
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28292740&dopt=Abstract
https://diabetes.jmir.org/2018/2/e8/
http://dx.doi.org/10.2196/diabetes.8603
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30291079&dopt=Abstract
http://dx.doi.org/10.1007/s12528-011-9042-y
http://dx.doi.org/10.1007/s10865-012-9480-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23188480&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


21. Kemp S. Digital 2021: Taiwan. DataReportal. 2021 Feb 11. URL: https://datareportal.com/reports/digital-2021-taiwan
[accessed 2022-03-17]

22. Moher D, Hopewell S, Schulz KF, Montori V, Gøtzsche PC, Devereaux PJ, et al. CONSORT 2010 explanation and
elaboration: Updated guidelines for reporting parallel group randomised trials. Int J Surg 2012;10(1):28-55 [FREE Full
text] [doi: 10.1016/j.ijsu.2011.10.001] [Medline: 22036893]

23. Faul F, Erdfelder E, Lang AG, Buchner A. G*Power 3: A flexible statistical power analysis program for the social, behavioral,
and biomedical sciences. Behav Res Methods 2007 May;39(2):175-191. [doi: 10.3758/BF03193146]

24. Drug Safety Program. School of Pharmacy, Taipei Medical University. URL: http://pharmschool.tmu.edu.tw/activity/index.
php?type=20 [accessed 2022-03-17]

25. LINE official account. LINE Biz-Solutions. URL: https://tw.linebiz.com/service/account-solutions/line-official-account/
[accessed 2022-03-17]

26. Kuo YF. Psychometric Evaluation of the Simplified Diabetes Knowledge Scale and Attitudes Towards Diabetes Scale in
Taiwan: Translation and Validation [master's thesis]. Taipei City, Taiwan: Department of Clinical Pharmacy, School of
Pharmacy, Taipei Medical University; 2020. URL: https://hdl.handle.net/11296/yfd67r [accessed 2022-03-17]

27. Collins G, Mughal S, Barnett A, Fitzgerald J, Lloyd C. Modification and validation of the Revised Diabetes Knowledge
Scale. Diabet Med 2011 Mar;28(3):306-310. [doi: 10.1111/j.1464-5491.2010.03190.x] [Medline: 21309839]

28. Fitzgerald JT, Davis WK, Connell CM, Hess GE, Funnell MM, Hiss RG. Development and validation of the Diabetes Care
Profile. Eval Health Prof 1996 Jun 29;19(2):208-230. [doi: 10.1177/016327879601900205] [Medline: 10186911]

29. Hsieh LC. The Relationships Among Disease Knowledge, Social Support and Self-Care Behavior of the Homeless With
Type 2 Diabetes [master's thesis]. Taipei City, Taiwan: School of Nursing, National Taipei University of Nursing and
Health Sciences; 2015 Jul. URL: http://irlib.ntunhs.edu.tw/retrieve/5580/103NTCN0563089-001.pdf [accessed 2022-03-17]

30. Toobert DJ, Hampson SE, Glasgow RE. The summary of diabetes self-care activities measure: Results from 7 studies and
a revised scale. Diabetes Care 2000 Jul;23(7):943-950. [doi: 10.2337/diacare.23.7.943] [Medline: 10895844]

31. Weiss BD, Mays MZ, Martz W, Castro KM, DeWalt DA, Pignone MP, et al. Quick assessment of literacy in primary care:
The newest vital sign. Ann Fam Med 2005 Nov;3(6):514-522 [FREE Full text] [doi: 10.1370/afm.405] [Medline: 16338915]

32. Lin CW. Validation and implication for the Chinese version of the Newest Vital Sign health literacy scale: A case study
of pre-service early childhood teachers [article in Chinese]. J Health Promot Health Educ Contents 2010 Dec;34:1-31
[FREE Full text]

33. Azur MJ, Stuart EA, Frangakis C, Leaf PJ. Multiple imputation by chained equations: What is it and how does it work?
Int J Methods Psychiatr Res 2011 Mar 24;20(1):40-49 [FREE Full text] [doi: 10.1002/mpr.329] [Medline: 21499542]

34. Zhang L, He X, Shen Y, Yu H, Pan J, Zhu W, et al. Effectiveness of smartphone app-based interactive management on
glycemic control in Chinese patients with poorly controlled diabetes: Randomized controlled trial. J Med Internet Res 2019
Dec 09;21(12):e15401 [FREE Full text] [doi: 10.2196/15401] [Medline: 31815677]

35. Lotto M, Strieder AP, Ayala Aguirre PE, Oliveira TM, Andrade Moreira Machado MA, Rios D, et al. Parental-oriented
educational mobile messages to aid in the control of early childhood caries in low socioeconomic children: A randomized
controlled trial. J Dent 2020 Oct;101:103456 [FREE Full text] [doi: 10.1016/j.jdent.2020.103456] [Medline: 32827598]

36. Goodarzi M, Ebrahimzadeh I, Rabi A, Saedipoor B, Jafarabadi MA. Impact of distance education via mobile phone text
messaging on knowledge, attitude, practice and self efficacy of patients with type 2 diabetes mellitus in Iran. J Diabetes
Metab Disord 2012 Aug 31;11(1):10 [FREE Full text] [doi: 10.1186/2251-6581-11-10] [Medline: 23497632]

37. Devi GP. Effectiveness of digital media education on the attitude of the diabetic patients. Int J Curr Microbiol Appl Sci
2020 Sep 10;9(9):1116-1123 [FREE Full text] [doi: 10.20546/ijcmas.2020.909.139]

38. Belsti Y, Akalu Y, Animut Y. Attitude, practice and its associated factors towards diabetes complications among type 2
diabetic patients at Addis Zemen District hospital, Northwest Ethiopia. BMC Public Health 2020 May 26;20(1):785 [FREE
Full text] [doi: 10.1186/s12889-020-08953-6] [Medline: 32456637]

39. Rahaman KS, Majdzadeh R, Holakouie Naieni K, Raza O. Knowledge, attitude and practices (KAP) regarding chronic
complications of diabetes among patients with type 2 diabetes in Dhaka. Int J Endocrinol Metab 2017 Jul 30;15(3):e12555
[FREE Full text] [doi: 10.5812/ijem.12555] [Medline: 29201069]

40. Guze PA. Using technology to meet the challenges of medical education. Trans Am Clin Climatol Assoc 2015;126:260-270
[FREE Full text] [Medline: 26330687]

41. Taylor D, Grant J, Hamdy H, Grant L, Marei H, Venkatramana M. Transformation to learning from a distance. MedEdPublish
2020 Apr 23;9(1):76 [FREE Full text] [doi: 10.15694/mep.2020.000076.1]

42. Rose S. Medical student education in the time of COVID-19. JAMA 2020 Jun 02;323(21):2131-2132. [doi:
10.1001/jama.2020.5227] [Medline: 32232420]

43. Bhaskar S, Bradley S, Chattu VK, Adisesh A, Nurtazina A, Kyrykbayeva S, et al. Telemedicine as the new outpatient clinic
gone digital: Position paper from the Pandemic Health System REsilience PROGRAM (REPROGRAM) International
Consortium (Part 2). Front Public Health 2020;8:410 [FREE Full text] [doi: 10.3389/fpubh.2020.00410] [Medline: 33014958]

44. Alromaihi D, Alamuddin N, George S. Sustainable diabetes care services during COVID-19 pandemic. Diabetes Res Clin
Pract 2020 Aug;166:108298 [FREE Full text] [doi: 10.1016/j.diabres.2020.108298] [Medline: 32623031]

J Med Internet Res 2022 | vol. 24 | iss. 3 | e31449 | p. 12https://www.jmir.org/2022/3/e31449
(page number not for citation purposes)

Leong et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://datareportal.com/reports/digital-2021-taiwan
https://linkinghub.elsevier.com/retrieve/pii/S1743-9191(11)00565-6
https://linkinghub.elsevier.com/retrieve/pii/S1743-9191(11)00565-6
http://dx.doi.org/10.1016/j.ijsu.2011.10.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22036893&dopt=Abstract
http://dx.doi.org/10.3758/BF03193146
http://pharmschool.tmu.edu.tw/activity/index.php?type=20
http://pharmschool.tmu.edu.tw/activity/index.php?type=20
https://tw.linebiz.com/service/account-solutions/line-official-account/
https://hdl.handle.net/11296/yfd67r
http://dx.doi.org/10.1111/j.1464-5491.2010.03190.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21309839&dopt=Abstract
http://dx.doi.org/10.1177/016327879601900205
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10186911&dopt=Abstract
http://irlib.ntunhs.edu.tw/retrieve/5580/103NTCN0563089-001.pdf
http://dx.doi.org/10.2337/diacare.23.7.943
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10895844&dopt=Abstract
http://www.annfammed.org/cgi/pmidlookup?view=long&pmid=16338915
http://dx.doi.org/10.1370/afm.405
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16338915&dopt=Abstract
http://rportal.lib.ntnu.edu.tw/bitstream/20.500.12235/242/1/ntnulib_ja_A0603_0034_001.pdf
http://europepmc.org/abstract/MED/21499542
http://dx.doi.org/10.1002/mpr.329
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21499542&dopt=Abstract
https://www.jmir.org/2019/12/e15401/
http://dx.doi.org/10.2196/15401
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31815677&dopt=Abstract
http://europepmc.org/abstract/MED/32827598
http://dx.doi.org/10.1016/j.jdent.2020.103456
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32827598&dopt=Abstract
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3598175/
http://dx.doi.org/10.1186/2251-6581-11-10
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23497632&dopt=Abstract
https://www.ijcmas.com/9-9-2020/G.%20Padmini%20Devi.pdf
http://dx.doi.org/10.20546/ijcmas.2020.909.139
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-020-08953-6
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-020-08953-6
http://dx.doi.org/10.1186/s12889-020-08953-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32456637&dopt=Abstract
http://europepmc.org/abstract/MED/29201069
http://dx.doi.org/10.5812/ijem.12555
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29201069&dopt=Abstract
http://europepmc.org/abstract/MED/26330687
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26330687&dopt=Abstract
https://mededpublish.org/articles/9-76
http://dx.doi.org/10.15694/mep.2020.000076.1
http://dx.doi.org/10.1001/jama.2020.5227
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32232420&dopt=Abstract
https://doi.org/10.3389/fpubh.2020.00410
http://dx.doi.org/10.3389/fpubh.2020.00410
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33014958&dopt=Abstract
http://europepmc.org/abstract/MED/32623031
http://dx.doi.org/10.1016/j.diabres.2020.108298
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32623031&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


45. Hare N, Bansal P, Bajowala SS, Abramson SL, Chervinskiy S, Corriel R, et al. Work group report: COVID-19: Unmasking
Telemedicine. J Allergy Clin Immunol Pract 2020 Sep;8(8):2461-2473.e3 [FREE Full text] [doi: 10.1016/j.jaip.2020.06.038]
[Medline: 32603900]

46. Sørensen K, Pelikan JM, Röthlin F, Ganahl K, Slonska Z, Doyle G, HLS-EU Consortium. Health literacy in Europe:
Comparative results of the European Health Literacy Survey (HLS-EU). Eur J Public Health 2015 Dec 05;25(6):1053-1058
[FREE Full text] [doi: 10.1093/eurpub/ckv043] [Medline: 25843827]

47. Stewart CC, Yu L, Lamar M, Wilson RS, Bennett DA, Boyle PA. Associations of health and financial literacy with mortality
in advanced age. Aging Clin Exp Res 2020 May 04;32(5):951-957 [FREE Full text] [doi: 10.1007/s40520-019-01259-7]
[Medline: 31273677]

48. Singh-Manoux A, Kivimaki M, Glymour MM, Elbaz A, Berr C, Ebmeier KP, et al. Timing of onset of cognitive decline:
Results from Whitehall II prospective cohort study. BMJ 2012 Jan 05;344:d7622 [FREE Full text] [doi: 10.1136/bmj.d7622]
[Medline: 22223828]

49. Abdullah A, Liew SM, Salim H, Ng CJ, Chinna K. Prevalence of limited health literacy among patients with type 2 diabetes
mellitus: A systematic review. PLoS One 2019;14(5):e0216402 [FREE Full text] [doi: 10.1371/journal.pone.0216402]
[Medline: 31063470]

50. Tseng HM, Liao SF, Wen YP, Chuang YJ. Adaptation and validation of a measure of health literacy in Taiwan: The Newest
Vital Sign. Biomed J 2018 Aug;41(4):273-278 [FREE Full text] [doi: 10.1016/j.bj.2018.07.001] [Medline: 30348271]

51. Huang ST, Chuang HY, Chang WH, Huang MY. Explore patient-specific needs for mHealth solutions in Taiwan: A mixed
study. Health Technol 2018;2(4):1-6 [FREE Full text] [doi: 10.21037/ht.2018.03.01]

52. CDCES Fact Sheet. Arlington Heights, IL: Certification Board for Diabetes Care and Education; 2020. URL: https://www.
cbdce.org/documents/20123/66178/CDCES_factsheet_4c_WEB.pdf/
3a1c503d-cbde-72af-b50f-b2385e4e6ae4?t=1587662753440 [accessed 2022-03-17]

53. Kim SH, Utz S. Effectiveness of a social media-based, health literacy-sensitive diabetes self-management intervention: A
randomized controlled trial. J Nurs Scholarsh 2019 Nov 17;51(6):661-669. [doi: 10.1111/jnu.12521] [Medline: 31622033]

Abbreviations
AADE7: American Association of Diabetes Educators 7 Self-Care Behaviors
CDE: certified diabetes educator
CONSORT-EHEALTH: Consolidated Standards of Reporting Trials of Electronic and Mobile Health Applications
and Online Telehealth
DCP-ATDS: Diabetes Care Profile–Attitudes Toward Diabetes Scales
FAQ: frequently asked questions
HbA1c: glycated hemoglobin
mHealth: mobile health
NVS: Newest Vital Sign
OR: odds ratio
RCT: randomized controlled trial
SDKS: Simplified Diabetes Knowledge Scale
SDSCA: Summary of Diabetes Self-Care Activities
TMU: Taipei Medical University
TMU-LOVE: Taipei Medical University–LINE Oriented Video Education

Edited by A Mavragani; submitted 26.06.21; peer-reviewed by M Lotto, CY Lin; comments to author 19.07.21; revised version received
03.08.21; accepted 04.02.22; published 23.03.22

Please cite as:
Leong CM, Lee TI, Chien YM, Kuo LN, Kuo YF, Chen HY
Social Media–Delivered Patient Education to Enhance Self-management and Attitudes of Patients with Type 2 Diabetes During the
COVID-19 Pandemic: Randomized Controlled Trial
J Med Internet Res 2022;24(3):e31449
URL: https://www.jmir.org/2022/3/e31449
doi: 10.2196/31449
PMID:

©Cheng Man Leong, Ting-I Lee, Yu-Mei Chien, Li-Na Kuo, Yu-Feng Kuo, Hsiang-Yin Chen. Originally published in the Journal
of Medical Internet Research (https://www.jmir.org), 23.03.2022. This is an open-access article distributed under the terms of

J Med Internet Res 2022 | vol. 24 | iss. 3 | e31449 | p. 13https://www.jmir.org/2022/3/e31449
(page number not for citation purposes)

Leong et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://europepmc.org/abstract/MED/32603900
http://dx.doi.org/10.1016/j.jaip.2020.06.038
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32603900&dopt=Abstract
http://europepmc.org/abstract/MED/25843827
http://dx.doi.org/10.1093/eurpub/ckv043
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25843827&dopt=Abstract
http://europepmc.org/abstract/MED/31273677
http://dx.doi.org/10.1007/s40520-019-01259-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31273677&dopt=Abstract
http://europepmc.org/abstract/MED/22223828
http://dx.doi.org/10.1136/bmj.d7622
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22223828&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0216402
http://dx.doi.org/10.1371/journal.pone.0216402
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31063470&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2319-4170(17)30262-7
http://dx.doi.org/10.1016/j.bj.2018.07.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30348271&dopt=Abstract
https://ht.amegroups.com/article/view/4191/4991
http://dx.doi.org/10.21037/ht.2018.03.01
https://www.cbdce.org/documents/20123/66178/CDCES_factsheet_4c_WEB.pdf/3a1c503d-cbde-72af-b50f-b2385e4e6ae4?t=1587662753440
https://www.cbdce.org/documents/20123/66178/CDCES_factsheet_4c_WEB.pdf/3a1c503d-cbde-72af-b50f-b2385e4e6ae4?t=1587662753440
https://www.cbdce.org/documents/20123/66178/CDCES_factsheet_4c_WEB.pdf/3a1c503d-cbde-72af-b50f-b2385e4e6ae4?t=1587662753440
http://dx.doi.org/10.1111/jnu.12521
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31622033&dopt=Abstract
https://www.jmir.org/2022/3/e31449
http://dx.doi.org/10.2196/31449
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work, first published in the Journal of Medical Internet
Research, is properly cited. The complete bibliographic information, a link to the original publication on https://www.jmir.org/,
as well as this copyright and license information must be included.

J Med Internet Res 2022 | vol. 24 | iss. 3 | e31449 | p. 14https://www.jmir.org/2022/3/e31449
(page number not for citation purposes)

Leong et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/

