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Abstract

Objective: It is not clear whether self-rated health is associated with internet use among community-dwelling patients living
with diabetes. This study investigated what kind and level of use of the internet is desirable for the subjective sense of health
among patients living with diabetes in the community.

Research Design and Methods: This was a cross-sectional study of patients living with diabetes aged 18 years or older who
visited our clinic between April 2022 and June 2022. The final analysis included 654 subjects (mean age: 56–90 years). The
objective variable was self-rated health, and the explanatory variable was purpose of internet use. We used logistic regres-
sion analysis to identify odds ratios (ORs) and 95% confidence intervals (CIs) for the association between internet use and
self-rated health by purpose of internet use.

Results: Of the 654 patients living with diabetes using our clinic, 488 (64.7%) were internet users. Communication with
friends/family (66.6%) was the most common use of the internet, followed by social media (54.3%) and shopping
(36.7%). Logistic regression models showed that social media (OR: 1.81; 95% CI [1.02, 3.21], p= 0.04), shopping for food
and other items (OR: 1.95; 95% CI [1.00, 3.77], p= 0.04), online securities and banking (OR: 2.75; 95% CI [1.02, 7.39], p
= 0.04) were associated with self-rated health.

Conclusions: Using the internet for social media, shopping, and banking were found to be associated with self-rated health.
Use for these purposes could help support diabetic care.
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Introduction
The current COVID-19 pandemic, caused by a novel type of
coronavirus, has raised concerns about secondary health risks
such as poor glycemic control and more severe illness among
patients living with diabetes in the community. Patients living
with diabetes remains a serious public health challenge and is
associated with increased risk for cancer and death.1 In 2021,
the global population with diabetics reached 537 million, and
1 in 10 adults (10.5%) are diagnosed with it.2 Interventions
have been reported to reduce the severity of the disease,
including diet, aerobic exercise, and strength training.3

Social factors, such as social support, have also been reported
as contributing to the stabilization of glycemic control in
patients living with diabetes and to support improvements
in physical and dietary habits.4

Currently, the use of the internet is being studied to deter-
mine whether it promotes health behaviors. The population
using the internet is growing every year, and the percentage
of internet users aged 65 and older in the US will reach
73% in 2019.5 A similar trend can be seen in Japan, where
the percentage of Japanese aged 65 and over who use the
internet will reach 63.6% in 2019.6 The internet has impacted
daily life in many ways, making it easy to interact with friends
and family, shop, and conduct useful interactions, such as
online health screenings. Previous studies have found that dia-
betic patients with higher levels of knowledge use the internet
more frequently7 and that the risk of developing depression is
30% lower for healthy older subjects who use the internet and
live in the community.8

In addition, the need to assess the self-rated health (SRH) for
patients living with diabetes in the community has been recog-
nized. SRH reports a subjective perception by an individual of
his or her health status and is commonly used as a health indi-
cator.9 In fact, lower SRH is associated with an increased risk
of developing type 2 patients living with diabetes in
middle-aged men and women.10 SRH does not require the
use of special equipment or large amounts of time, and poor
SRH is associated with lack of physical activity, obesity,
smoking, unhealthy eating habits, alcohol consumption, and
genetic factors, as well as patients living with diabetes.11–13

It is not clear, however, what use of the internet is asso-
ciated with SRH among patients living with diabetes in the
community. This study investigated what use of the internet
is desirable to promote the subjective sense of health among
patients living with diabetes in the community. The findings
may help promote health behaviors through novel means of
online engagement.

Methods

Study design

This was a cross-sectional study of patients living with dia-
betes aged 18 years or older who visited the authors’ clinic

between April 2022 and June 2022. Exclusion criteria were
missing limbs, use of a pacemaker, inability to complete the
survey alone, and missing data on survey items in the
medical records. After these exclusions, data from 654
patients (mean age: 56–90 years; 345 males and 309
females) were included in the final analysis (Figure 1).
Consent for this study was obtained, in accordance with
the Declaration of Helsinki, after subjects were fully
informed in writing and orally of the purpose of the
study, the contents of the examination, and the protection
of their personal information. This study was approved by
the Ethical Review Committee of Hana-no-Oka Hospital
(02025).

Objective variable

The outcome was SRH (poor, normal, good, or very good)
as assessed in response to the question “How is your current
health?” SRH has been validated as a strong predictor of
mortality and hospitalization.14 SRH is defined as dichot-
omous (bad/normal vs good/very good).15

Explanatory variable

The explanatory variable was the purpose of internet use.
First, respondents answered whether they had used the
internet in the past year, using a yes or no response.
Then, the subjects were asked about their internet use in
seven categories: (a) communication with friends/family,
(b) social media including Facebook and Twitter, (c) infor-
mation collection about health and medicine, (d) searching
for medical facilities, (e) purchase of drugs and vitamins, (f)
shopping, and (g) online banking. The respondents were
asked to indicate yes or no for each of the seven categories.8

Participants could select multiple objectives for each use.
These categories were analyzed as binary variables: set to
0 if participants answered no to any of the items and other-
wise set to 1.

Confounding variable

Confounding variables were gender, age, marital status,
currently employed, drinking status, smoking status, exer-
cise habits, educational attainment, meeting with friends,
diseases requiring treatment, body mass index (BMI), and
hemoglobin A1c (HbA1c), drawing on previous studies.8

The age groups were under 39, 40–64, 65–74, and 75+
years. Marital status was defined as with spouse and
without spouse. Current employment, drinking status, and
smoking status were all categorized as yes and no.
Exercise was 1 time or more per week and less than 1
time per week. Educational background was grouped as
less than 10 years, 10–12 years, and 13 years or more.
The frequency of seeing friends was 1 time or more per
week and less than 1 time per week. For disease in
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treatment, the options were stroke, osteoporosis, hyperten-
sion, trauma and fracture, joint disease and neuralgia,
respiratory disease, and heart disease.16 BMI and HbA1c
were reported as continuous values.

Statistical analysis

All data were analyzed using STATA 16.0 software
(STATA Corp. LLC, College Station, TX, USA). First,
the respondents were divided into two groups: internet
non-users and internet users. The corresponding percen-
tages and mean values for each variable were checked
using descriptive statistics. Descriptive statistics were then
used to obtain the applicable percentage and mean value
for each variable with respect to purpose of internet use
and each variable. Finally, we used logistic regression ana-
lysis to confirm odds ratios (ORs) and 95% confidence
intervals (CIs) for the association between internet use
and SRH with respect to purpose of internet use.

Results
Of the 654 patients living with diabetes using our clinic,
488 (64.7%) were internet users (Table 1); further, 69.3%
of internet non-users indicated good SRH, while 80.3% of
internet users indicated good SRH. Younger, male, and
more educated patients living with diabetes were more
likely to use the internet. Communication with friends/
family (66.6%) was the most common use of the internet,
followed by social media use (54.3%) and shopping
(36.7%). Health-related internet items were information
collection on health and medicine (29.9%) and searching
for medical facilities (13.5%). The categories with the
highest percentages of SRH by purpose of internet use
were banking (87.5%), shopping (81.6%), social media
(80.8%), and communication with family and friends
(80.6%) (Table 2). Banking was used by a majority of
men (75.0%). Other characteristics fell out nearly equally
among the seven different intended uses. Logistic regres-
sion models showed that social media (OR: 1.81; 95% CI
= [1.02, 3.21], p= 0.04), shopping for food and other
items (OR: 1.95; 95% CI= [1.00, 3.77], p= 0.04), and

online securities and banking (OR: 2.75; 95% CI= [1.02,
7.39], p= 0.04), were associated with SRH (Table 3).

Discussion
This study investigated what types of internet use are asso-
ciated with SRH among community-dwelling patients
living with diabetes. Of the 654 patients living with diabetes
who participated in this study, 488 (64.7%) were internet
users. By purpose of internet use, social media, shopping,
and banking were most closely associated with SRH.
However, internet use for other purposes, such as commu-
nication with friends and family, did not show any associ-
ation with SRH.

The average age of internet users in our study was 54.5
years, compared to 69.8 years for those who did not use the
internet. It is possible that age differences are also tied to
internet use among as well. In fact, a study of 909 patients
with type 2 patients living with diabetes attending a primary
care clinic showed a similar trend to our study, with an
average age of 59.5 years old for internet users and 70.0
years old for internet non-users.17 These internet
under-users may be 10 or more years older and have less
educational background.

A study of an older population reported that communica-
tion with friends/family reduced the occurrence of depres-
sion, but no change was reported for other uses.8 These
results tended to differ from some aspects of our study,
which included community-dwelling patients living with
diabetes.

Social media use was associated with SRH. A systematic
review of previous studies reported that interventions that
delivered health information to patients living with diabetes
using social media showed improvements in health indica-
tors.18,19 Social media use has increased dramatically in
recent years, and 40% of internet users in our study used
social media. Indeed, the most commonly reported
outcome in intervention studies using social media, such
as Facebook closed groups, Facebook chat, and Skype, is
HbA1c.19 This has also been reported to improve satisfac-
tion with intervention, health-related quality of life, patients
living with diabetes knowledge, and empowerment.19

Figure 1. Subject selection flow.
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Social media has many channels that support clinical care
and treatment guidance, and it may be effective as an edu-
cational resource for improving self-management and pro-
moting positive behavior change in those affected by

chronic disease.20 These indicate that social media can
provide a more intensive communication function
between healthcare professionals and patients, and this
influence may have been favorable in our study. In recent
years, Internet addiction has become an issue, but as in pre-
vious studies,21 the results of this study suggest that Internet
use may have been linked to improved health.

Shopping for food and other items on the internet was
positively associated with SRH. Prior studies have found
that older adults who consider that a grocery store is near
to them have a lower incidence of frailty22 and mortality.23

The proximity of grocery stores enables the purchase of
foods containing a variety of nutrients. In fact, in patients
living with diabetes, food insecurity and poor diet quality
have been found to directly affect metabolic outcomes,
including HbA1c.24 On the other hand, the presence of
fast-food restaurants in the community has also been
reported to exacerbate the risk of patients living with dia-
betes.25 The patients living with diabetes in our study are
those who visit our clinic. It is therefore possible that
doctors, nurses, dietitians, and physical therapists provide
patients with useful health information at visits, and after
gaining knowledge of nutritional balance, patients can
easily purchase healthy foods over the internet.

The use of banking on the internet was associated with
SRH. Few previous studies have been performed on this
use of the internet and health indicators. It may be that sub-
jects who use online securities and banks on the internet are
more conscious of investing in their own future and may be
more health conscious. In addition, users of online secur-
ities and banks may have stable incomes. In this light, it
can be recalled that the lower the income, the higher the
rate of patients living with diabetes,26 and it is possible
that online securities and bank users are financially stable
and have better SRH.

Strengths and limitations

Our study had several strengths. First, it was the first study
to identify the types of internet use are associated with SRH
among community-dwelling patients living with diabetes. It
is interesting to note that these results differed in part from
those of healthy subjects living in the region.8 Second, we
were able to adjust for socioeconomic factors, including
educational history and family structure, as confounding
factors. Because many medical studies of patients living
with diabetes do not adjust for these factors, the association
we showed with SRH even when these factors are taken
into account is of interest. However, this study had three
limitations that should be mentioned. First, we could not
show temporal causality because our study design was a
cross-sectional study. Second, the medium used for the
internet and the time spent using the internet were not eval-
uated. For the generalization of these results, responses
should be stratified by medium used and time of use.

Table 1. Characteristics of internet nonusers and users.

Internet
nonusers

Internet
users

(n= 166) (n= 488)

Age 69.8± 12.8 54.5± 13.1

Gender (male) 70 (43.2) 275 (57.1)

Marital status (yes) 27 (16.3) 77 (15.8)

Currently employed (yes) 50 (30.1) 376 (77.0)

Drinking status (yes) 26 (15.7) 190 (38.9)

Smoking status (yes) 17 (10.2) 126 (25.8)

Exercise habits≥ once a week 85 (51.2) 287 (58.8)

Educational attainment≥ 10 years 99 (59.7) 440 (90.1)

Meeting with friends≥ once per
week

67 (40.4) 218 (44.7)

BMI (kg/m2) 23.6± 5.9 25.2± 6.0

HbA1c 7.3± 1.0 7.2± 1.1

Diseases requiring treatment
(yes)

79 (47.6) 319 (65.4)

Self-rated health (good) 115 (69.3) 392 (80.3)

Purpose of internet use

Communication with friends/
family

325 (66.6)

Social media including Facebook
and Twitter

265 (54.3)

Information collection about
health and medicine

146 (29.9)

Searching for medical facilities 66 (13.5)

Purchase of drugs and vitamins 18 (3.7)

Shopping 179 (36.7)

Banking 56 (11.5)

BMI: body mass index; HbA1c: Hemoglobin A1c.
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Finally, frequency of Internet use was not evaluated.
Among those who use it infrequently, the impact of
online communication is likely to be small.

Conclusions
This study investigated what types of internet use are asso-
ciated with SRH among community-dwelling patients
living with diabetes. Of 654 patients living with diabetes,
488 (64.7%) were internet users. By purpose of internet
use, social media, shopping, and banking were found to
be associated with SRH. Use for these purposes could
help support diabetics care.
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