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Summary

Objectives: Social networking services (SNS)-based online communities are good examples of im-
proving quality of care by incorporating information technology into medicine. Therefore, we cre-
ated an SNS-based community care webpage for communication among patients with diabetes
mellitus (DM). We aimed to identify what diabetic patients wanted to know and were interested in
by analyzing their posts and classified content in which users were interested.

Methods: As opposed to the existing physician-focused health information websites, we built a pa-
tient-focused experience exchange website, “I love insulin (http://www.iloveinsulin.co.kr).” The DM
communication webpage was divided into “My Web-Chart,” “My community-free board,” and
“Life & Health.” The contents analysis targeted users’ postings, and replies were classified by
theme from May 2012 to June 2013. The data included number of questions asked, answers, and
question-to-answer (QA) ratio in each category.

Results: A total of 264 patients registered on the “I Love Insulin” website. The most frequent topic
of posts classified as questions were about diabetes itself (23%), diet (22%), and glucose levels
(19%). Conversely, most answers and information provided by users were about daily life with no
relationship to diabetes mellitus (54%). While there were many questions about diet, there were
very few answers (2%). Whereas there was much provision of knowledge about general DM, shar-
ing diet information was rare. The ratios of answers to questions on diet (ratio=0.059, 1/17), glu-
cose level (ratio=0.067, 1/15), insulin regulation (ratio=0.222, 2/9) and webpage (ratio=0.167, 1/6)
were significantly low compared to DM itself (all p < 0.001).

Discussion: Patients in Korea with DM tend to have insufficient knowledge about diet and insulin
regulation; continuously providing diet and insulin regulation information are desirable. It is hoped
that the patients would be motivated to participate actively by “knowledge sharing.” Through this
process, patients learn about their diseases not from the physicians but from among themselves.

© Schattauer 2016 Kim H-S et al.: Social networking-based care for diabetes



Research Article

Correspondence to:
Kun-Ho Yoon, M.D., Ph.D.

Department of Medical Informatics,

College of Medicine,

The Catholic University of Korea,
Republic of Korea

222, Banpo-daero, Seocho-gu
Seoul, 06591

Republic of Korea

Tel: +82-2-2258-8262

Fax: +82-2-2258-8297

E-mail; yoonk@catholic.ac.kr

© Schattauer 2016

a Applied Clinical Informatics 900

Appl Clin Inform 2016; 7: 899-911
http://dx.doi.org/10.4338/ACI-2016-06-RA-0088
received: June 11, 2016

accepted: August 22, 2016

published: September 28, 2016

Citation: Kim H-S, Jeong YJ, Baik SJ, Yang SJ, Kim TM,
Kim H, Lee H, Lee S-H, Cho JH, Choi I-Y, Yoon K-H. So-
cial networking services-based communicative care for
patients with diabetes mellitus. Appl Clin Inform 2016;
7:899-911
http://dx.doi.org/10.4338/ACI-2016-06-RA-0088

Kim H-S et al.: Social networking-based care for diabetes



Research Article a Applied Clinical Informatics 901

1. Introduction

Internet users obtain health information more commonly by searching through web portals than
from their physicians [1]. In the United States, about 70-80% of American Internet users search for
health information [2]. In addition, health information obtained through the Internet helps the
users in the actual decision-making process [3]. Recently, social networking services (SNS) are
drawing attention as mediums of prompt health information. [4-9]. Because SNS enable direct com-
munication among users without much knowledge about computers [10] and allow them to easily
access health information, users can share their opinions bi-directionally without limitations of time
and space and obtain a substantial amount of health information. Therefore, it would be beneficial if
health information and health content were efficiently supplied via SNS, and active participation
and lifestyle modification of Internet users (medical consumers) were encouraged.

Many websites and applications targeting patients with diabetes mellitus (DM) have been re-
leased recently, as this patient population is increasing rapidly [11-13]. In fact, potential blood glu-
cose management and clinically positive effects of using information technology (IT), such as medi-
cal websites or apps are constantly being reported [14-17]. Many recent studies address communi-
cation between doctors and patients with the help of IT, [14-15, 18-21] and physicians unilaterally
convey health information to the patients. Although medical consumers are gradually obtaining
more knowledge, the incidence of chronic diseases is still increasing significantly [22]. Excess know-
ledge about exercise and diet is better than not having any knowledge at all. However, chronic dis-
eases increase not because the patients do not know much about diet or exercise, but because they
do not implement what they know [23-25]. Therefore, what really matters is actively helping people
bring about behavioral changes rather than just teaching them about these changes [25-27]. This
would help in motivating patients to adopt the right habits and regime for their disease manage-
ment. This study attempts to bring about active behavioral changes in patients by providing them a
platform for sharing their challenges and knowledge about blood glucose management. In view of
this, it would not be effective for medical consumers to simply gain more knowledge — medical con-
sumers need to be active in online communities when considering their management of health risk
factors. There seems to be a need of a platform to share information among patients, not just be-
tween patients and doctors. In fact, there are many online communities about diabetes formed by
the patients themselves, and not by doctors. However, patients in these communities mainly focus
on sharing their personal stories rather than how to manage blood glucose levels. There is also a lot
of pressure about accuracy and credibility [28] of the health information provided on these websites,
besides its proper functioning. Moreover, there could be contents for advertisement or untested
health information on these websites as well. In addition, analyzing information shared among pa-
tients about blood glucose management could allow us to identify the needs of patients in managing
their blood glucose levels.

Therefore, the primary aim of this study is to develop an SNS-based community care webpage
based on communication among patients with DM. We also classified and confirmed the content of
posts on this site in which users (patients with DM) are interested or have questions based on their
difficulties. By providing proper feedback for difficult situations or answers to questions from users,
we hoped to be of help to patients. We also hope to change medical consumers into active partici-
pants in addition to providing an information system for basic health information and knowledge.

2. Materials and Methods

2.1 Establishment of DM Communication Webpage (http://www.ilovein
sulin.co.kr)

In contrast to the existing health information websites, we emphasized creating a patient-focused
experience exchange website rather than a physician-focused one. “I love insulin,” the DM com-
munication webpage we built, was divided into “My Web-Chart,” “My community-free board” and
“Life & Health” (»Figure 1). In “My Web-Chart,” users can record blood glucose management data.

In “Life & Health,” physicians provide DM information to users. We added patient-patient bulletin
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board “My community-free board” for the users to share their opinions and feelings for the purpose
of this study. “My community-free board” enables users to communicate and share their experiences.

Patients with DM who receive insulin injections can record their own blood glucose levels and
HbA1lc values under the “My Web-Chart” menu. In this menu, various data are recorded with other
patients’ average values for comparison. It enables the patients to compare with others using various
searches and methods and to accurately understand their current blood glucose status. This is in-
tended to motivate the members of the website. The users can find other patients with the same type
of diabetes, blood glucose status, and health condition under the “My community-free board” menu
where they can discuss the difficulty of blood glucose management and exchange useful information
with one another. In the “My community-free board” menu, only users can post notes on the website;
the medical staff members do not intervene in the conversations among patients. Users are able to
check the comments and respond and can be registered as “favorite friends.” If users click on others’
profile pictures, they can find information on age, DM duration, hospital, and HbAlc values of
other users. It also allows users to register another user as their favorite (»>Figure 2). Online users
could use keywords such as DM type, duration, or treatment type to search for others’ comments of
interest. “Life ¢~ Health” comprises information about patients with DM and insulin treatment. In
the “Life and Health” menu, physicians who have their own private hospitals can write a column or
update medical opinions under the manager’s permission. To convey accurate and reliable informa-
tion, patients cannot write but can only read the comments. However, it is possible to write a column
about medical controversies and issues on the “My community-free board.” The medical staff checked
posts on “My community-free board” each week, found out what users were interested in, and posted
relevant posts on “Life and Health” Menu.

2.2 Privacy Protection

The promotion for the website was made for random visitors to the endocrine internal medicine de-
partment in our hospital, but the registration was made at home. The website is not for only ap-
pointed hospitals or any patient who is interested could participate. Advertising and marketing for
the study was conducted by our hospital. To apply for membership, patients had to sign a consent
form and conduct email verification; they did not have to provide their national identification
number, patient hospital ID, or real name. The users can search for information on diabetes and re-
lated current information. Our study was approved by the institutional review board of the Catholic
University of Korea.

2.3 Analysis of Online Users’ Postings

The content analysis targeted users’ postings on “My community-free board” and “Life ¢ Health”
from May 2012 to June 2013. Each post became an analysis unit and its contents were designated as
a subject of analysis. The contents were classified by two aspects: purpose (question or answer) and
theme (health care, diabetes, etc.). Posts about DM were classified by diet, exercise, and medical
themes. Posts with more than two themes were classified by allowing for overlap. In other words,
when two topics occurred in one post, two themes could exist. Analysis by word, character, space,
and time did not occur; posts were classified by focusing on what users were trying to say. We made
various topic categories about DM, education, etc. to classify the writing in advance before classifi-
cation. To classify the topics, one physician performed the classification and the other physician re-
viewed it once more to satisfy objectivity and generality. After classification by theme, the number of
replies in each theme was confirmed.

2.4 Statistical Analysis

The posts were separated by questions and answers and were re-categorized by topic. Checking the
numbers by category, we calculated the number of answers per question (QA ratio). Categorical
variables were analyzed by chi-square test or exact test. Chi square tests were performed by compar-
ing DM QA ratio as a reference to other categories. All statistical analysis were done with SAS ver-
sion 9.4 (SAS Inc., Cary, NC) and p-values less than 0.05 were considered statistically significant.
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3. Results

3.1 Analysis of "My Web-Chart” Menu

A total of 264 patients registered for the “I Love Insulin” website. Out of these 264 patients, 140 pro-
vided personal information so the baseline characteristics were obtained based on that information
(»Table 1). The patients comprised 97 male (69.3%) and 43 female (30.7%) users. The mean age
was 40.7 + 11.7 years; three were above 65 years old. The mean BMI was 27.4 + 11.8 kg/m?. Specifi-
cally, there were 23 patients with Type 1 DM, 85 patients with Type 2 DM, and 12 patients did not
answer the question. Twenty patients (20/140, 14.3%) did not know their DM type. DM duration
was 8.5 + 7.4 years. Of them, 68 patients (68/140, 48.8%) used only insulin in managing blood glu-
cose and 29 used insulin in combination with oral medication (29/140, 20.7%) for blood glucose
control. The rest of the patients were on oral medication only. Some of them had an insulin injection
before or were recommended by doctors to receive insulin treatment in the future. The average
HbAlc was 8.1 + 1.7%.

3.2 Analysis of "My community-free board” Menu

Only 33 patients posted at least once. The total number of posts was 222 cases on 457 topics with an
average of 42 views per post. When posts were classified by topic, talking about one’s heath state in-
cluding blood glucose condition were the most frequent (18%, 82/457). Following in order were 77
questions (17%, 77/457) related to DM, 57 encouragements from other people (12%, 57/457), 57
answers for questions or information delivery (12%, 57/457), 56 weather-related articles (12%,
56/457), and 36 daily life chats (8%, 36/457). In addition, there were 30 cases of determination of
blood glucose management (7%, 30/457) and 24 cases of self-reflection on recent blood glucose
management (5%, 24/457; Figure 3). Average replies per post were 3.0 + 2.1. The number of replies
for questions about insulin and diet had the highest averages at 4.7 + 2.3 and 4.7 £ 2.2 respectively.
The replies about exercise cures were 3.5 = 1.4. However, those replies were not exactly questions,
but more sympathetic content.

The most frequent topic of posts classified as questions were about DM itself, diet, glucose levels,
insulin regulation, and exercise (P Table 2). Conversely, most answers and information provided by
users was about daily life with no relationship to DM and the contents on DM itself were about only
a third of posts. Replies to other questions were below 7%. For example, even though questions
about diet and glucose level were roughly a fifth of the content, answers to those questions or infor-
mation provision were very low. The ratios of answers to questions on diet, glucose level, insulin
regulation, and webpage were significantly lower than DM itself (all p < 0.001).

3.3 Analysis of “Life and Health” Menu

A total of 24 posts were written by doctors, nurses and nutritionists employed at Seoul St. Mary’s
Hospital in Korea. Post topics in the early stages were mainly instructions and insulin dosage regu-
lation, fitting the purpose of this site. However, as posts included in “My community-free board” were
checked monthly, contents that became issues between users or could not be answered were mainly
covered. The average number of people who viewed the post of the total of 24 posts was 118 + 39
and posts about how to regulate basal (265 views) and bolus insulin (176 views) dosages had the
most views, consistent with the purpose of the site.

4. Discussion

This study aimed to develop a SNS-based community care webpage based on communication
among patients with DM. We found that users talked about their blood glucose condition very
often; posting many questions about it was the most frequent communication method. The mean
BMI (27.4 + 11.8 kg/m?) in our study was similar to that of a previous Korean study (25.1 + 3.5
kg/m?) [29]. Thus, we assumed that many people who used this website were diabetic and obese.

© Schattauer 2016 Kim H-S et al.: Social networking-based care for diabetes



Research Article a Applied Clinical Informatics 904

Users were concerned about their health (especially diet, exercise, and weight control, etc.), possibly
because they had both DM and obesity [30]. Communication on various topics progressed without
a medical team in the role of providing an answer or related information. Self-reflection or determi-
nation/plan was referenced frequently so that it would contribute somewhat to patients or others
changing their minds.

In posts, content about daily life not related to DM was frequent. Users with DM maintained
communication with each other by talking about general topics, besides DM (Figure 3). We first
thought that people would mostly have a certain degree of knowledge and information about diet
and exercises. However, we found that while there were many questions about diet, there were very
few answers. Moreover, though there was much provision of knowledge about general DM, sharing
of diet information was infrequent. Therefore, we concluded that patients with DM had insufficient
knowledge about diet and there was a need to continuously provide diet information. The low re-
sponses to blood glucose conditions or insulin control could have been due to difficulties in discuss-
ing blood glucose conditions among DM patients. Indeed, previous studies have found that diabetic
patients do not really know much about their blood glucose or the medicines that they are taking
[31-32]. Thus, even if they are getting insulin injections, they are not likely to know why they are
taking them or how to adjust the amount (P Table 2). To rectify this lack of knowledge, the medical
team constantly checked posts on the menu “My community-free board” and posted information on
the menu “Life ¢~ Health” about user-generated issues or content on the menu “My community-free
board” With this, users expected to obtain better knowledge about DM using this site.

In order to encourage active behavioral change in patients with DM, various methods are sug-
gested [33-34]. Currently, as SNS are utilized in health and medical services, patients are increasingly
sharing their personal health-related information online [1]. Our site allows users to manage iden-
tities, have conversations, form relationships online, share information, and build reputations for
people or products. This has not been achieved under the existing doctor-centered treatment sys-
tem. This “knowledge-sharing type” of communication among patients is different from the existing
“knowledge-conveying type” of communication between physicians and patients. The main service of
our patient-to-patient communication presents a method to constantly “self-care” a healthy lifestyle
by obtaining information on disease prevention and medical care. We wish this website could be a
chance for them to share information and experience about their health condition and blood glu-
cose management besides what is provided by a hospital. A big difference between our website and
other online web communities is that in this study medical staffs continuously monitor the posts.
This is possible because it’s an online webpage operated by a medical team. As previously mentioned
in the study, the medical staff continuously monitored postings on “My community-free board” menu
on the website and deleted uncertain, untested information and advertisements. Thus, this website
can be trusted and relied on by the patients. It is also helpful for the medical staff as they can find out
the main interest of the patients, which is the biggest advantage of the website.

The website was made by medical staffs of a certain hospital, but it mainly focuses on sharing in-
formation among patients without direct contact between the medical staff and the patients. The
only thing the medical staff does is posting common reliable information to answer the patients’
questions in “Life and Health” menu, not “My community-free board’ menu. There is minimum in-
tervention of the medical staff limited to deleting uncertain or untested information. The study fo-
cused more on the patient-patient based online system unlike doctor-patient online based blood
glucose management.

Even though it was a site for patients, our webpage was advantageous for doctors as well. As cur-
rent doctors are only accustomed to treatment in a hospital, they lack practical experience and
knowledge for outpatient care. The relationships between physicians and patients still strictly focus
on treatment. Physicians now share much more information with patients and interpret it for them
rather than perform diagnosis and treatment based on their medical knowledge and clinical experi-
ence when dealing with chronic disease. It will also be possible for patients to manage their health
between consecutive visits to the hospital [35-37]. Personal and family history in individual health
status need to be considered and individualized health information content (diet, exercise, etc.) need
to be provided to connect hospital, home, and lifestyles. This form of communication has the benefit
of requiring patients’ active participation. If medical consumers are provided with objective and ad-
equate information about their health status from the point of questioning their health status to the
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point of visiting the hospital, they may be more effective in maintaining healthy lifestyles [38]. Thus,
our website could go beyond forming bonds through sympathy and providing information on daily
care (diet and exercise, etc.) to improving patient compliance

Even though there are many advantages pertaining to SNS-based community care websites, our
study also has some limitations. First, the shared information may not be accurate or reliable. Be-
cause of registration by only e-mail, we cannot be sure that users are genuine DM patients. The ef-
fects caused by misleading information might lead to major problems. To minimize this problem,
the medical staff continuously examined the “My community-free board” menu on the website. They
also attempted to remove posts with serious ethical problems, unclear information, or suspected
commercial intent. However, there were no problematic posts during the research period. The more
people participate and post, the more effort the medical staff has to put into the website. However, if
the community is large and activated, a self-purification process about misleading information is
possible, and harmful health-related information would be filtered naturally. However, this does not
mean that the self-purification would be flawless. Second, the small sample size is another limi-
tation. This might be due to insufficient promotion for the website. We promoted it to patients who
were prescribed insulin in our hospital and they joined in the website if they wanted to, so the
number was too small.

5. Conclusion

On our website, patients suffering from the same disease, undergoing the same treatment, and with
similar interests interact, share, and discuss health information and knowledge. Patients can com-
pare their treatment with that of others and understand their disease status. As the patients share
this sense of identity, they obtain new health information and learn about their diseases. Through
this process, patients learn about their diseases not from the physicians but from among themselves.
It is hoped that the patients would be motivated to participate actively by sharing. To achieve this, a
new SNS system that can provide patients with health information through feedback and modeling
and in which patients can participate and share information is needed. This is the expected role of “I
Love insulin”

Disclosure Statement
No competing financial interests exist.

Conflict of Interest
No conflicts of interest

Human Subjects Protections

Since the real names of the users are not used, the physicians are unable to search for the users. Our
study did not use any private patient information or possess any possibility of additional physical
risks to the patients involved. Owing to the anonymity of the data and the retrospective nature of
the study, informed consent was not required.

© Schattauer 2016 Kim H-S et al.: Social networking-based care for diabetes



Research Article

=

Applied Clinical Informatics

906

[ I Love Insulin ]

Log In/Log Out

Sign Up/Edit profile

- Acceptance of Terms
- Members’ Information
- Zip Code Search

Main

J

My Web Chart

My Community

Life & Health

J {

About this site
Greetings
Purpose

Founding background

Footer

HbAlc

Blood glucose
(Fasting/Postprandial )

Cholesterol
(TC/TG/HDL/LDL)

BMI/Weight

Member Terms
and
Conditions

Privacy Policy

Determine priority
- Type of diabetes,
- DM duration
- Type of treatment

View Community

Free board

My Community

Site map

Professional health articles

Information about diabetes
- Image information
- General information

User guide

Fig. 1 Web navigation

© Schattauer 2016

Kim H-S et al.: Social networking-based care for diabetes



Research Article

Applied Clinical Informatics

907

iInsulin

Mr.Theo_Z00 edit

T2DM(DM duration < Syear)
Insulin{2 injection/dayip,o(oral)

Hospital | ot input data,

Changg infarmation Logout
¢ say, together Ally

4§ Mr. Ben
5 Year, Type 2, Insulin(2 per day)

Y user’s favorite friends Find »

m healthhell
B written: 28

- - x

SIUREEGE © M7 ommunty gy and Health

My Web—chart

HbAlc Management Rank @ C @ OPEN

Sex [ Male [J Female  Insulin @ 0@ 102003 Search period ® Total O 1 year O 2 year

B Safety blood
10 glucose level area
° O Other members
8 -, (average)
o= S 1.2%
8 O User's state
8%
4
01212 2013.2 20134 20136 2013.8 201210 201312
Input
Fasting glucose @ OPEN

Sex @ Male @ Female | Insulin @ 0@ 1@ 2@ 3 = Search period O Total O lweeks ® 2weeks O Bweeks
weeks (O 12 weeks

200
10| o Y o P N o AL _o| © Other members
P o o 2 (average)
o O™ -
L o Z 146 my/at
50 O User's state
130 mg/at
0
:18.Sep 29.5ep 11.0¢ct 23.0ct 02.Novy 16.Nov 28.Nov
Input  »
Post prandial glucose [ OFEN

Sex @ Male @ Female  Insulin @ 0 1@ 2 3 Search period O Total O Tweeks ® 2weeks O Bweeks

1<2Insulin

Mr.Theo_Z0O edit

T2DM(ON duration < Syear)
Insulin{2 injection/day)p.oorsiy

Hospital : Not input data,

Change infarmation  Logout

& " Al

ERuser’s ravorite friends Find »

H nealthnell
B written

- - x

b

-
L3

Prediction of ¢

[=] My Web-Chart [lfe>)) !‘?,’9;",,";;",:“"“' == Life and Health

& Wwiiting
~ Type of diabestes
- Type of diabetes v Total Tvpe 1
- DM duration @ Total ar Ahin 5-10vsrS @ Mots:
- The way to control Diabetes |« Total Do not i, Insulin Iife management

- The number of injection insuline @) Total 111

> Search & Bookmark

There i a notice for evetone Qpen =~

13 [server task] 12.June Tpm~10pm 2012-06-11

] %% Mr.Theo_Zoo HIs75  Reply 4 conciuded 0 80

o It is widely believed that ginseng could be one of the treatments for diabetes. But it is definitely a dangerous thought.

P o " Mr. YooJ Hits 83 Reply 2 Concluded 0 B0
A

Thers are Iots of drinking parties at the end of the vear. Please knaw that alcohal(hish calorie fand, 19 per
&  TKcal) raises the blood susar

"% Mr.healthhell Hits 60 Replv 0 Concluded 0 g0

There are a lot of instant food known to help control the glucose level. I should try some.

013-1

Mr.healthhell Hits 59 Reply' 2 Concluded 0 80
Hella

Fig. 2 Examplary site of the screen a. "My Web-Chart" menu b. "My community-free board" menu

© Schattauer 2016

Kim H-S et al.: Social networking-based care for diabetes



Research Article a Applied Clinical Informatics 908

4% 4% = Talk about own health state
18%

= Questions of DM
7% = Encourage active behavioral change to others

= Answer for question of others or transfer information

8% = Weather
17% Daily chatting
= Re-establish his/her reslove
12% N // Self-reflection
\_A% = Friendly regards
12% = Et cetera

Fig. 3 Detailed list of contents by the "/ love insulin” website user
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Total

Male, n (%)

Age, years

> 65 years, n (%)

HbA1c, %

BMI (kg/m2)

Type of DM
Type 1 DM
Type 2 DM
Not answer
Unknown

DM duration, years

DM management
OHA
Only Insulin
Insulin + OHA

140 users
97 (69.3%)
40.7 = 11.7
3 (2.1%)
8117
274 £11.8

23 (16.4%)
85 (60.7%)
12 (8.6%)
20 (14.3%)
85+74

43 (30.7%)
68 (48.6%)
29 (20.7%)

Table 1

=

Applied Clinical Informatics 909

Baseline characteristics of “/ love insulin” website user

Table 2 Detailed list of contents by the “/ love insulin” website users

Total number, n
Diabetes itself, n (%)
Diet, n (%)

One’s glucose levels, n (%)

Insulin regulation, n (%)

Exercise, n (%)
Web-page, n (%)

No relationship to diabetes mellitus, n (%)

Oral medication, n (%)

Question

77
18 (23.4%)
17 (22.1%)
15 (19.5%)
9 (11.7%)
6 (7.8%)
6 (7.8%)
5 (6.5%)
(1.3%)

1(1.3%

Answer

57
17 (29.8%)
1(1.8%)
1(1.8%)
2 (3.5%)
4 (7.0%)
1(1.8%)
31 (54.4%)
0 (0.0%)

*The frequency analysis did not include a case whose ratio was over 1.
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Answer/Question
ratio

0.741
0.944
0.059
0.067
0.222
0.667
0.167

p-value

Reference
<0.001
<0.001
<0.001
NA
<0.001
NA*
1.000
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