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Background and Significance

Type-1 diabetes mellitus is a common chronic disease in
children with an increasing incidence.1–5 Type-1 diabetes
mellitus is a life-long disease, and its long-term treatment
effect mainly depends on the effect of home care.6 Children
with poor self-control, irregular diet, difficult insulin injec-
tion and poor compliance being prone to complications
which brings great difficulties, pressure, and burden to the
parents of children.7,8 In addition, frequent subcutaneous

injection and blood glucose monitoring, long-term diabetes
diet, and regular outpatient review also have a serious
physical and mental health and the quality of life of the
children and their parents.9 Parents’ poor psychological
reactions not only cause harm to their own health and life
but also adversely affect the physical and mental health of
children and the treatment of the disease.10 At present, most
of the studies only focus on improving the prognosis, psy-
chological state, and quality of life of children with type-1
diabetes mellitus, while few studies to the psychological
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Abstract Objective The purpose of this study was to explore the effect of telehealth education
and care guidance via WeChat (Tencent Ltd., Shenzhen, China; a popular smartphone-
based social media application) on improving the quality of life of parents of children
with type-1 diabetes mellitus.
Methods A prospective randomized controlled study was conducted in our hospital
from March 2019 to September 2020 to compare the quality of life of parents of
children with type-1 diabetes mellitus in the intervention group and the control group.
Results Six months after discharge, the Self-Rating Anxiety Scale (SAS) and Self-
Rating Depression Scale (SDS) scores of parents in the intervention group were
significantly lower than those in the control group (p<0.05). Compared with the
SAS and SDS scores at discharge time, those scores of parents at 6 months after
discharge time in intervention group were significantly lower (p<0.05), while those
scores of parents at 6 months after discharge time in control was similar (p> 0.05). Six
months after discharge, the scores of the physiological field, psychological field, social
relationship field, and environmental field in the intervention group were significantly
higher than those of the control group according to the result of the World Health
Organization Quality of Life Brief Scale (WHOQOL-BREF; p<0.05).
Conclusion Using WeChat to provide telehealth education and home care guidance
to the parents of children with type-1 diabetes mellitus can effectively relieve the
anxiety and depression of the parents and improve their quality of life.
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state and quality of life of their parents. This study conducted
a prospective randomized controlled trial to explore the
effect of telehealth education and care guidance via WeChat
on improving the quality of life of parents of children with
type-1 diabetes mellitus.

Methods

The present study was approved by the ethics committee of
our hospital and adhered to the tenets of the Declaration of
Helsinki. Additionally, all the parents of patients signed the
consent form before participating in the study.

Research Design
A prospective randomized controlled study was conducted
in our hospital from March 2019 to September 2020. Based
on the results of the WHOQOL-BREF scale from the preex-
periment and assuming that theα valuewas set at 0.05with a
power of 0.80, the required number of participants was
calculated to be 41 in each group. Assuming a 10% missing
rate, the total sample size was set as 92 (46 per group). The
parents of all patients filled out the Self-Rating Anxiety Scale
(SAS) and Self-Rating Depression Scale (SDS) at the discharge
time, and completed the SAS scale, SDS scale, and World
Health Organization Quality of Life Brief Scale (WHOQOL-
BREF) again at 6 months of follow-up.

The demographic characteristics of patients and their
parents between two groups including age (8.6�3.2 vs.
8.3�3.6 years), boy/girl (25/21 vs. 24/22), age of parents
(31.2�5.8 vs. 30.3�6.5 years), parents’ education level,
living condition, score of SAS (68.6�13.6 vs. 67.1�14.5),
and score of SDS (65.7�12.8 vs. 63.6�13.3) were similar.

Inclusion criteria are as follows: (1) parents of children
with type-1 diabetes mellitus, (2) parents were the primary
caregivers, (3) parents have smart phones and can use
WeChat properly, and (4) the internet is easy to use at
home. Exclusion criteria include the following: (1) children
complicated with other serious diseases, and (2) the parents
of children refused to participate in the study.

Randomization

Participants whowere eligible were randomized to either the
intervention group or the control group by an independent
member of our research team using a 1:1 randomization ratio
and a randomization list blinded to the researchers. The
outcome assessors were blinded to the allocation (►Fig. 1).

Intervention Methods
The parents in intervention groupwere providedwith health
education and home care guidance via WeChat. When the
children discharged from hospital, the medical staff
instructed the parents to join theWeChat group and skillfully
use theWeChat. The health education content in theWeChat
group included two parts: the education module and the
question and answer module. First, the education module
included related knowledge on type-1 diabetes mellitus,
home care, feeding, insulin usage, and complication man-

agement. Parents could view the module and learn at any
convenient time. Second, question and answers module in
which one medical staff member of our team was on duty
every day and was online in the WeChat group at 18:00 to
21:00 to explain information and reply to parents’ questions,
to remind parents about and supervise regular outpatient
review. The medical staff also guided the family members in
the WeChat group to communicate, discuss, and share the
care experience and encourage each other actively.

The parents in control group obtained a card at the
discharge. The card contained the same educational infor-
mation as that in the health education module in the
intervention group. They were also told to visit the hospital
immediately in the event of an emergency.

Both the control group and the intervention group were
asked to make monthly outpatient visits.

Research Tool
The SAS scale consists of 20 items which is widely used in
clinic with high reliability and validity. Fifteen items are
presented with negative wording. The scores are obtained
using the scoring method in ascending order (1–4) based on
the occurrence frequency of symptoms. Five items are pre-
sented with positive wording. The scores are obtained using
the reverse scoring method in descending order (4–1) based
on the occurrence frequency of symptoms. The total score is
obtained by adding the scores of all items. The standard score
is obtained bymultiplying the total score by 1.25 and round-
ing off the result. The mean value of the standard score is 50.
With regard to the grade description, 50 to 59 ismild anxiety,
60 to 69 is medium anxiety, and �70 is severe anxiety.11

The SDS consists of 20 items, including 10 negative
symptoms and 10 positive symptoms, which are widely
used in clinic with high reliability and validity. All items
together reflected the mood, body discomfort symptoms,
spiritual movement, behavior, and psychological symptoms
of patients with depression. The scores were obtained using
the scoring method in ascending order (1–4) based on the
occurrence frequency of positive symptoms. The scores were
obtained using the reverse scoring method in descending
order (4–1) based on the occurrence frequency of negative
symptoms. The standard score was obtained by multiplying
the scores by 1.25 and rounding off the result. A higher score
indicated a more significant depression tendency. Grade
description: 50 to 59means mild depression, 60 to 69means
medium depression, and �70 means severe depression.12

The WHOQOL-BREF scale has 26 items including the
physiological field, psychological field, social relations field,
and environmental field. It is a widely used scale developed
by the World Health Organization to measure the quality of
life according to its concept of quality of life with high
reliability and validity. Item 1 and item 2 are two indepen-
dent topics, and their total scores are used as an overall index
to evaluate quality of life. Each item in the scale is designed to
be graded 1 to 5, corresponding to 1 to 5 points, and items 3,
4, and 26 are reverse scored and graded 1 to 5, corresponding
to 5 to 1 points. The higher the score, the higher the quality of
life.13
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Statistical Analysis
SPSS 25.0 was used for statistical analysis. Continuous data
were presented as the mean� standard deviation and
range. The normal distribution test was performed on all
continuous data, and they followed a normal distribution.
Continuous data between the two groups were compared
with the paired t-test. The χ2 or Fisher’s test was used to
categorize the variables. A p-value of <0.05 was defined as
significant.

Results

The demographic characteristics of patients and their
parents are shown in ►Table 1, and there was no statistical
significance difference between the two groups. ►Table 2

showed that the SAS and SDS scores of the parents at the time
of discharge between the two groups were similar without

statistical significance difference. These indicate that
patients and parents in the two groups were homogenous
and comparable.

All patients were followed-up in 6 months after discharge.
Six months after discharge, SAS and SDS scores of parents in
the intervention group were significantly lower than those in
the control group (p<0.05). Compared with the SAS and SDS
scores at the time of discharge, those scores of parents at
6 months after discharge time in intervention group were
significantly lower (p<0.05), while those scores of parents at
6 months after discharge time in control was similar
(p>0.05; ►Table 2).

The results of the WHOQOL-BREF scale show that the
scores of the physiological field, psychological field, social
relationship field, and environmental field in the interven-
tion groupwere significantly higher than those of the control
group in 6 months after discharge (p<0.05; ►Table 3).

Fig. 1 The frame of the study.
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The comparison of glycemic control of parents between
the two groups at 6-month follow-up time that the HbA1c,
fasting blood glucose, and the complications of hyperglyce-
mia or hypoglycemia and rehospitalizations in the interven-
tion groupwere significantly lower than those of the control
group (p<0.05; ►Table 4)

Discussion

Type-1 diabetes mellitus is a common chronic metabolic
disease of children with complex disease management
which involves many aspects of daily life.14–16 The complex
management of the disease is a challenge for the medical

Table 1 Demographic characteristics of patients and their parents in two groups

Demographic characteristics Intervention group Control group p-Value

Age (y) 8.6� 3.2 8.3� 3.6 0.413

Boy/girl 25/21 24/22 0.834

Age of parents (y) 31.2� 5.8 30.3� 6.5 0.552

Parents’ education level

Under high school 8 10 0.910

High school 14 13

Junior college 15 16

Bachelor degree or higher 9 7

Living condition

Rural area 30 32 0.656

City 16 14

Table 2 Comparison of SAS score and SDS score of parents between the two groups

Intervention group Control group p-Value

At the discharge time

Score of SAS 68.6� 13.6 67.1�14.5 0.582

Score of SDS 65.7� 12.8 63.6�13.3 0.621

6 months after discharge

Score of SAS 51.3� 7.3a 63.3�10.2 0.024

Score of SDS 47.6� 8.1a 60.1�9.3 0.027

Abbreviations: SAS, self-rating anxiety scale; SDS, self-rating depression scale.
aShowed that compared with the score of each corresponding item at the discharge time p< 0.05.

Table 3 Comparison of WHOQOL-BREF scale score of parents between the two groups at 6-month follow-up time

Intervention group Control group p-Value

Physiological fields 15.1�2.9 11.2� 3.1 0.029

Psychological fields 15.8�2.6 10.4� 2.9 0.020

Social fields 16.1�3.2 10.2� 3.0 0.016

Environmental fields 14.9�2.7 9.8� 3.3 0.035

Abbreviation: World Health Organization Quality of Life Brief Scale.

Table 4 Comparison of glycemic control of parents between the two groups at 6-month follow-up time

Intervention group Control group p-Value

HbA1c (%) 7.0� 1.1 8.1�1.2 0.020

Fasting blood glucose (mmol/L) 6.2� 1.5 8.5�1.8 0.018

Hyperglycemia or hypoglycemia 5 13 0.036

Rehospitalizations 2 8 0.044
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professional, so that it would be a big challenge for the family
without medical knowledge. However, the management of
type-1 diabetes mellitus is concentrated in the home. At the
current medical model, parents can receive medical support
and care guidance in hospital, while once the children is
discharged from the hospital, the medical support and care
guidance are terminated.17 Due to the short hospitalization
time, the parents were unable to adapt a series of home care
problems after discharge, and they urgently hoped that the
medical staff could continue to provide medical support and
help to them. The pressure and difficulties of the home care
for the parents of childrenwith type-1 diabetes mellitus was
the lack of knowledge of disease and home care and medical
support.18 Parents of children with type-1 diabetes mellitus
need to invest a lot of time and energy in the home care, and
they also always worried about the occurrence of poor blood
glucose control and complications. They are in a long-term
nervous state or even collapse, and the normal life is seri-
ously affected, so that their quality of life is very low.19

Therefore, it is very important to implement the new health
education method to guide the home care of parents, to
provide them with continuous medical support, to reduce
the pressure of home care, and to improve their quality of life.

Recently, telemedicine has been rapidly developed and
widely used as a tool for disease management and health
education with many advantages, such as shortening time
consumption, improving patients’ condition and improving
the quality of life of patients and families.20–25WeChat is the
most widely used mobile application in China with 1.12
billion users.26 In this study,WeChat was used as a telehealth
education platform to perform health education and home
care guidance for parents of children with type-1 diabetes
mellitus after discharge. The results showed that anxiety and
depression in the intervention group were significantly
lower than those in the control group. Parents in the inter-
vention group can learn from the WeChat educational mod-
ule anytime and anywhere according to their needs. When
they had problems, they can consult the medical staff
through WeChat anytime and anywhere, and they can get
timely and effective answers, andget professional knowledge
support. The hospital high quality professional level of
medical services can be extended to the family and the
relationship between doctors and parents can be better
strengthen via WeChat, which is benefit for medical staffs
to understand the home care of patients timely, to give
parents sufficient medical support and help. These were
conducive to the glycemic control and reduce complications
and rehospitalization rate during the follow-up which can
reduce the pressure, anxiety, and depression of parents on
the home care. At the same time through WeChat chat, we
can also timely understand the psychological state of the
parents, and the through giving care, counseling, and support
can alleviate their negative psychology and eliminate wor-
ries. In addition, it was free to apply for WeChat public
accounts and establish WeChat groups, and we did not
charge any fees for answering parents’ questions in WeChat
groups. Therefore, WeChat medical services would not in-
crease the economic burden of parents.

With the improvement of people’s living standard, people
have higher and higher requirements for the quality of life
and pay more and more attention to the enjoyment of life.
Now, the quality of life has been regarded as an important
index to evaluate the health and living standard. Studies have
shown that social support is positively correlated with care-
givers’ quality of life on the whole, and strengthening social
support intervention can improve the caring ability and
quality of life of patients’ families.27 In this study, the scores
of WHOQOL-BREF scale in the intervention group were
significantly higher than those in the control group in the
field of physiology, psychology, social relations, and environ-
ment. Health education and home care guidance via WeChat
can effectively provide professional medical support and
help to parents of children with type-1 diabetes mellitus
which can effectively solve the problems and improve their
caring ability at home, relieve their pressure of home care,
and improve their quality of life.

Limitations

This paper still has some limitations. First, some patients
cannot be recruited due to poor internet support, especially
in rural areas of China. Second, thiswas a single-center study.
Third, the follow-up timewas short. Fourth, this study lacked
the data on ethnicity/race, as well as public versus private
insurance.

Conclusion

Performing telehealth education and home care guidance to
the parents of children with type-1 diabetes mellitus via
WeChat can effectively extend the high-quality medical
services of the hospital to the family which can effectively
relieve the anxiety and depression of the parents, and
improve their quality of life.

Clinical Relevance Statement

Telehealth education and care guidance via WeChat is a new
and effective way of health education which is very conve-
nient and can be continuous. Telehealth education via
WeChat can make the health education more effective and
through timely interaction, familymembers can better grasp
these knowledge.

Multiple Choice Questions

1. What are the great difficulties, pressure, and burden to the
parents of children with type-1 diabetes mellitus?

a. Poor self-control
b. Irregular diet
c. Difficult insulin injection
d. All of the above

Correct Answer: The correct answer is option d, all of the
above. Children with poor self-control, irregular diet,
difficult insulin injection, and poor compliance are prone
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to complications which bring great difficulties, pressure,
and burden to the parents of children

2. Advantages of telemedicine
a. Shortening time consumption
b. Improving patients’ condition
c. Improving the quality of life
d. All of the above

Correct Answer: The correct answer is option d, all of the
above. Telemedicine has been rapidly developed and
widely used as a tool for disease management and health
educationwithmany advantages, such as shortening time
consumption, improving patients’ condition and improv-
ing the quality of life of patients and families.
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