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Abstract

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

Objective: Thisopen-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: Patientswith type 2 diabeteswere recruited from aclinic 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 usua 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 (HbA,.) levels. Hedlth literacy was measured
at baseline using the Newest Vital Signtool. Differencesin HbA . levelsand questionnaire scores before and after theintervention

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 changein HbA ;. 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% Cl 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
patientswith diabetes. Thisintervention wasalso hel pful for patientswith 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:

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

Clinical Trials.gov NCT04876274; https://clinicaltrials.gov/ct2/show/resultsNCT04876274
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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
diabetesrequires 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 COV1D-19 pandemic haslimited
the time available to provide sufficient patient education. The
increasing prevalence rates of diabetes worldwide reflects the
unmet need for health education, which callsfor 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 al 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 hasincreasingly 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
(HbA,.) levels, and self-management [10-18]. Studies have

shown that multimediaeducation using videosis more effective
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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 devel op avideo program for diabetes education
based on socia media with a two-way communication
component.

Objectives

In this study, we developed an educational program based on
the AADEY [3]: Taipel Medica University—LINE Oriented
Video Education (TMU-LOVE). The socia 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 tria (RCT) was
conducted during the COVID-19 pandemic. The first aim was
to eval uate the effectiveness of the social media—based education
program in regard to changes in patients HbA,. 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 changesin knowledge
by diabetes patients with high and low levels of hedlth 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
Clinical Trials.gov (NCT04876274).

Ethics Approval

This study was approved by the Taipel 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 HbA ;.
measurement that was equal to or greater than 6% in the past 6
months and possessed asmartphonewith the LINE appinstalled.
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Patientswho had gestational diabetes, had cognitive impairment,
or were controlling their diabetesthrough dietary control without
medication were excluded. Based on a power of 80% and a
2-sided a level of .05, the required sample size was estimated
to be at least 128 participants using G*Power (version 3.1;
Heinrich-Heine-Universitat Diisseldorf) [23]. To adjust for an
estimated nonresponse rate of 20%, we aimed for afinal 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. Pharmacistsallocated
participantsto either the control group or theintervention group
at a 1:1 ratio according to a random sequence, which was
generated by adigital program before launching the study. The
patientsin 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 hedlth care, including patient consultations with
physicians, access to nurses in the outpatient services, as well
as medication consultations with pharmacists upon receiving
prescriptions. Physiciansalso referred patients for consultations
with certified diabetes educators (CDES) when necessary.

Intervention

The patients allocated to the intervention group were granted
accessto the TMU-LOVE program through a QR code (Figure
SlinMultimediaAppendix 1), in addition to receiving the usual
health care. This program was devel oped by the TMU School
of Pharmacy and isillustrated 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 pointsin the
AADE7 [3]. The outline contained five categories:
understanding diabetes, daily care, nutrition care, diabetesdrugs,
and quizzes. The elements of each section were also determined.

A group of pharmacy studentsjoined the second phaseto create
thevideos. The students started to write scenarios and discussed
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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-1V
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 a so equi pped with aone-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 iconsin 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
callsviathe 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 diabeteswereddliveredinweeks1to 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 al 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—L INE Oriented Video Education.

PHASE 1 : Content Development

m Conlent development

Five categories (51)

- Understanding diabetes (10)
+ Daily care (10)

The panel (an endocrinologist.
two pharmacists and a pharmacy
professor)

PHASE T1 : Content Creation

Videos verified by the panel

- Educational goals in TADE
- Elements in AADE7

- Nutrition care (6)
+ Diabetes drugs (21)
= Quizzes (4)

Six icons in TMU-LOVE ‘\
« Teon |: Understanding diabetes
- Icon 2: Daily care

+ Scenario designation

Pharmacy students
led by the panel
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Figure 2. Delivery schedule of videos. HbA 1. glycated hemoglobin.

1. Quit smoking I
2. Quit smoking IT
3. Quit smoking IIT

1. Introduction to diabetes I
2. Introduction to diabetes II
3. Hypoglycemia
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1. Insulin pen injection I
2. Nutrition label
3. Quiz III

1. Blood glucose
monitoring
2. Exercise

1. Dietary principle
2. Wound care
3. Drugs III

1. Homemade - Chinese
chickpea fungus soup
2. Mosquito bites

Care message
1. Symptoms of early diabetes
2. What is HbA,.?

3. Hyperglycemia I

Care message

2. Drugs II
3. QuizII

1. Balanced diet

Care message
1. Precaution for hot springs
2. Foot care

3. Carbohydrates

Care message

Care message
1. Regular monitoring
2. Hyperglycemia II

Care message

1. Diabetic neuropathy 1. Drugs V
2. Microangiopathy 2. Homemade - celery salad
3. Macroangiopathy 3.Quiz IV

3.Drugs1

Outcomes and M easures

Measures for Blood Sugar Control

The outcome for blood sugar control was the change of HbA
level from baseline to month 3. HbA,. level results were
obtained from the electronic medical records for all potential
participants before the all ocation and determination of igibility.
The participants were requested to take an HbA, test a 3
months, and all HbA . 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. Thisversion 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.

https://www.jmir.org/2022/3/€31449

RenderX

Health Literacy

To determine whether the social media—based program could
be applied to patients with different levels of health literacy,
the effectsof health literacy on SDKS, SDSCA, and DCP-ATDS
outcomeswere compared in theintervention 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 NV'S 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 asignificancelevel of .05. Differencesin 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
pairedt testswere used to examinethe differencesin 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 ordina 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 patientsfrom the Endocrinol ogy and Metabolism
Clinic of Wan-Fang Hospital were screened for this study.
Patients who were excluded from the study included 10 patients
with HbA ;. level slessthan 6%, 3 patientswho did not complete
the informed consent form, and 52 patients who declined to
participate. In total, 181 patients were randomized equally into

Leong et &

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 patientsreceiving
CDE carein the two groups differed insignificantly. The mean
age of the participantswas 58.6 (SD 11.6) years, and therewere
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. Morethan half of the participants were highly educated.
The mean HbA . 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: Taipel Medical University—LINE

Oriented Video Education.

Assessed for eligibility
(n=2406)

Excluded (n=65)
-Not meeting inclusion criteria
(n=10)
-Declined to participate (n=55)

Randomized (n=181)

C oo | |

A\

Control group
(n=90)
Usual care

Intervention group
(n=91)
Usual care and
TMU-LOVE program

https://www.jmir.org/2022/3/e31449

XSL-FO

RenderX

Intention-to-treat
analysis with

multiple
imputation

Lost to follow-up (n=8)

-Ind not return to chimics (n=4)
-Unwilling to complete posttest

Lost to follow-up (n=9)
-Did not return to clinics (n=3)
-Unwilling to complete posttest

(n=6)

Analyzed (n=90)

Analyzed (n=91)
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Table 1. Baseline characteristics of the participants.

Variable All participants (N=181) Control group (n=90) Intervention group (n=91) P value
Age (years), mean (SD) 58.6 (11.6) 58.1 (11.9) 50.0 (11.4) .60
Male, n (%) 124 (68.5) 57 (63.3) 67 (73.6) 15
BMI2 mean (SD) 26.4 (4.6) 26.7 (5.0) 26.1(4.2) 39
Educational level, n (%)

Junior high school or below 27 (14.9) 13 (14.49) 14 (15.4) o3

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

College or higher 104 (57.5) 53 (58.9) 51 (56.0)
Unemployed, n (%) 76 (42.0) 40 (44.4) 36 (39.6) 55
Living alone, n (%) 6(3.3) 3(3.3 3(3.3) .60

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

Unwaged 58 (32.0) 30(33.3) 28(30.8) 48

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

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

>1,000,000 32(17.7) 14 (15.6) 18 (19.8)
Medication type, n (%)

Oral medication only 140 (77.3) 72 (80) 68 (74.7) .06

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

Oral medication and insulin 32(17.7) 17 (18.9) 15 (16.5)
Diagnosistime (years), mean (SD) 10.3(8.5) 10.3(8.1) 10.4 (9.0) 91
HbA,.d level (%), mean (SD) 6.8(0.7) 6.7 (0.6) 7.0(0.8) .07
Smoking, n (%) 25 (13.8) 15 (16.7) 10 (11.0) 23
Alcohol consumption, n (%) 65 (35.9) 29(32.2) 36 (39.6) .78
SMBG®, n (%) 79 (43.6) 42 (46.7) 37 (40.7) 46
Physical exercise, n (%) 133 (73.5) 63 (70) 70 (76.9) 77
Receiving CDE' education within 3 months, n (%) 43(23.8) 20(22.2) 23(25.3) 73
NV S questionnaire total score, mean (SD) 17(19) 18(20) 17(18) 71

3BMI is calculated as weight in kilograms divided by height in meters squared.

bp values for agroup are reported in the top row of that group.

°$1NT = $0.035 USD.

9HbA 1: glycated hemoglobin.

€SMBG: self-monitoring blood glucose.

fCDE: certified diabetes educator.

INV'S: Newest Vital Sign; questionnaire total scores range from 0 to 6, with a higher score indicating a favorable state.

P=.34) in the intervention group and from 6.7% (SD 0.6%) to

Outcomes 6.7% (SD 0.7%; P=.91) in the control group (Table 2).

Measures for Blood Sugar Control

After 3 months of the intervention, the mean HbA,. level
changed insignificantly from 6.9% (SD 0.8%) to 7% (SD 0.9%;
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Table 2. Clinica and nonclinical outcomes after the intervention.

Variable Within groups? Between groups®
Baseline, 3 months, Pvalue Meandifference Mean difference 95% ClI P value
mean (SD)  mean (SD) (SD) (SD)
HbA " (%)
Intervention group (n=91) 6.9 (0.8) 7.0(0.9) .34 0.07 (0.7) 0.06 (0. 1)d —0.25100.149 574
Control group (n=90) 6.7 (0.6) 6.7 (0.7) 91 0.01 (0.7)
SDK S (% correctness)
Intervention group (n=91) 68.3(16.4) 76.7(11.7) <.001  84(14.7) 0.01 (2.3) —4.52104.53 .99
Control group (n=90) 64.8(18.2) 73.2(12.6) <.001 8.4(16.1)
DCP-ATDS'
Intervention group (n=91) 3.6 (0.4) 3.8(0.5) .001 0.2 (0.5) 0.2 (0.06) -0.32t0-0.07 .003
Control group (n=90) 3.7(0.49) 3.7(0.5) .58 -0.02 (0.4)
SDSCA¢
Intervention group (n=91) 3.7(13) 40(1.2) .03 0.3(1.2) 0.3(0.2) —0.65to -0.02 .04
Control group (n=90) 39(14) 3.9(1.5) 52 -0.07(1.2)

3Paired t tests (2-tailed) were performed for HbA . levels, DCP-ATDS scores, and SDSCA scores; a Wilcoxon signed-rank test was performed for
percentage of correct SDK'S questions.
bUnpai red t tests (2-tailed) were performed for HbA . levels, DCP-ATDS scores, and SDSCA scores; a Mann-Whitney U test was performed for

percentage of correct SDK'S questions.
®HbA 4¢: glycated hemoglobin.
dv/aluesfor a group are reported in the top row of that group.

®SDK S: Simplified Diabetes K nowledge Scale (true/fal se version). Percent correctness ranges from 0% to 100%, and ahigher scoreindicatesafavorable

state.

'DCP-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.

9SDSCA: 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 groupswas
not significant (intervention, 8.4% vs control, 8.4%; P=.85).
The scoresfor each item of the SDK S are shown in Multimedia
Appendix 3.

The intervention group exhibited significant growth in the
overal 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
differencein the change of DCP-ATDS scores between baseline
and follow-up was significant between groups (mean difference
0.2, 95% Cl -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

https://www.jmir.org/2022/3/€31449

only, from amean score of 3.7 (SD 1.3) t0 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 patientsfor 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%
Cl 1.28-6.12; P=.01) for the intervention group and 5.43 (95%
Cl 2.41-12.25; P<.001) for the control group. The social
media—based education intervention eased theinfluence of health
literacy on SDK Sresults, which disappearedin theintervention
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%
Cl 1.14-5.19; P=.02).
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Table 3. Effects of health literacy on knowledge, attitudes, and self-care activities.
Variables Intervention group (n=91) Control group (n=90)
Basdline 3 months Baseline 3 months
OR?(95% ClI) Pvaue OR (95%Cl) Pvaue OR(95%ClI) Pvaue OR (95% ClI) P value
SDKSP 2.80(1.28-6.12) .01 0.88(0.41-1.91) 75 5.43(2.41-12.25) <.001 2.43(1.14-5.19) .02
DCP-ATDS® 1.60 (0.75-3.41) .23 1.45 (0.66-3.21) .36 0.77 (0.37-1.62) 49 0.90 (0.42-1.91) .64
spscad 0.44 (0.21-0.95) .04 0.76 (0.36-1.62) 48 0.95 (0.45-2.00) .89 0.92 (0.43-1.95) .82
%0R: odds ratio.

bspKS: Si mplified Diabetes Knowledge Scale (true/false version).
’DCP-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 thefollowing 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. HbA ;: glycated hemoglobin.
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Discussion

Principal Findings

This study demonstrated that the delivery of a socia
media—based education program during the COVID-19
pandemic improved the knowledge, attitudes, and self-care
activities of patientswith type 2 diabetes. Among the 51 videos
in the sociad 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. Thevideos
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 animationsimproved patient
attitudes [37]. All videos in this study were presented with a
mindset of fostering growth and positive attitudes to help
patientsfight 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 interviewsin this study revealed that a group
characterized by having ahigh 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
improvementsin self-care activities. Thisfinding was consistent
with previous studies[38,39], indicating that many patientswith
diabetes have good attitudes but poor practice. Four videoswith
easy-to-make recipesin this study might have motivated patients
to taketheinitiative toward self-care. Individualized discussion
is essential for assisting patients with high workloads to
overcome difficultiesin 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

https://www.jmir.org/2022/3/€31449
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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,
andispositively related to apatient’slevel of education [46-48].
Consistent with other studies[49,50], thelevel of health literacy
is generally low in Taiwan. Even among our highly educated
populations, themean NV S scorewas still lessthan 2, indicating
ahigh 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
[50Q]. This study indicates that video approaches may provide
an effective solution to addressthe generally low health literacy
levels among the population and an aging society in overloaded
health care settings.

Drug-related education in diabetesis an unmet clinical need. A
previous study revealed that medication-related features
represented four of the top 10 most demanded features by
patientsin an mHealth program [51]. Thisfinding is consistent
with our observation that the video utility rateswere 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 devel oped
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 educationin 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 knowledgein
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
aswell 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

JMed Internet Res 2022 | vol. 24 | iss. 3| €31449 | p. 9
(page number not for citation purposes)


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

JOURNAL OF MEDICAL INTERNET RESEARCH

were unableto assess|ong-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 socia
media—based program was not evaluated. Future studies
covering populations that are more diverse with alonger 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.
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