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Current status of onset and treatment of TIDM in children: T1DM, also
known as type 1 diabetes, is a type of diabetes !l with ketosis tendency due to the
absolute scarcity of insulin caused by the damage of islet B cells. The incidence of
T1DM is concentrated in children. In recent years, the incidence of TIDM has grad-
ually increased worldwide, which seriously threatens the physical health of children.
At present, there is no radical treatment for T1DM in children, but long-term insulin
injection is needed to alleviate the condition. The main injection methods include
subcutaneous injection and continuous insulin pump injection 2/,

Research status of foreign countries: According to the data of the World
Diabetes Federation in 2019, the number of new cases of T1DM in children under
15 years of age in the world is estimated to be 98,200, and the number of cases is
about 600,900, with an average annual increase of about 3%. Since only 45% of
countries worldwide have reported the incidence of TIDM, The actual incidence
and number of cases should be much higher ?l. The incidence of TIDM varies
greatly in different regions. The overall incidence of TIDM in Europe is relatively
high. Finland is the country with the highest incidence of TIDM in children in[3]
the world. Other European countries such as France were slightly lower, and the in-
cidence of TIDM in children was 19.1 in 100,000 people per year in 2015, with an
average annual increase of 4% . In recent years, the incidence of TI1DM in chil-
dren in western countries has gradually slowed down. For example, the annual av-
erage increase of T1DM in children in New Zealand from 1977 to 2006 was 2.9%,
but the annual average increase was only 0.3% from 2006 to 2019. The incidence
of T1DM in children aged 0 to 4 years did not increase significantly from 2003 to
2009. It suggests that the incidence of TIDM is slowing down °/,

According to a study of children with TIDM in 5 regions of the world, the
treatment, and outcomes of children with T1DM vary significantly in different (¢!
regions. The main reasons for the observed differences may be the differences ! in
health care systems and the accessibility and quality of diabetes care. In high-in-
come countries, resources to achieve comprehensive diabetes care are usually pro-
vided by national health systems. From this, there is a strong link between the treat-
ment of children with T1DM and the quality of their daily care and quality of life.

Domestic research status: According to the incidence of TIDM in domestic
children, the incidence of type 1 diabetes in Chinese children is increasing year by
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year; The incidence increased with the increase of age; There is a 12-fold difference
between ethnic groups; The incidence was significantly lower in the south and
higher in the north among ! different regions. The results also showed that the inci-
dence in large cities such as Shanghai and Beijing were significantly higher than
that in other small and medium-sized cities in non-ethnic autonomous regions.
These results all support the fact that people with the same genetic background
have different risks of developing type 1 diabetes due to different environmental
factors, in addition to the influence of genetic factors. Data from 7 regional centers
showed that the confirmed adjusted incidence rates of type 1 diabetes in urban and
suburban (rural) children were 1.12/100,000 population years (95%CI: 1.07 ~ 1.18)
and 0.38/100,000 population years (95%CI: 0.34 ~ 0.43), respectively. The inci-
dence of type 1 diabetes in urban children was significantly higher than that in sub-
urban and rural areas. On the one hand, it is due to the high living standard in urban
areas or the higher possibility of exposure to environmental hazard factors, which
needs to be further verified. On the other hand, due to the relatively poor medical
conditions in rural areas, unreported or undiagnosed coma deaths may occur more
in rural areas. From the quality of registration, the overall certainty level of urban
and rural sources is 93% and 89%, respectively, and the quality of registration in
urban areas is slightly higher than that in rural areas.

At present, TIDM in children cannot be cured radically, and the symptoms of
the disease usually need to be alleviated by long-term use of drugs. Since the dis-
ease requires long-term treatment, it is necessary not only to effectively monitor the
metabolic indicators of children, but also to carry out appropriate intervention P19
in all aspects of children. High quality care can significantly improve the treatment
of diabetes, which indicates that the living environment and quality have a rela-
tively large impact on the treatment of children's TIDM. For children, the family
environment and family relationship have a great impact on the treatment of diabe-
tes. TIDM intervention in children often requires the cooperation of parents to
achieve better results. Previous studies have reported that family-based nursing in-
tervention can effectively improve the family intimacy and adaptability of children
with TIDM as well as improve blood sugar level [''"13], There are also some domes-
tic research results in this regard. For example, the implementation of nurse-de-
pendent-patient cognitive interaction mode intervention in T1DM patients can im-
prove their blood sugar level, improve their self-management ability, quality of life
and treatment compliance (%),

Children with T1DM need long-term insulin injection to alleviate the condi-
tion. Since most of the patients are children and young adults, who are just in the
growth and development age, the insulin injection dosage required by patients of
different ages is also different, to ensure the normal growth and development ! of
the patients in childhood.

Types of insulin injection products: Insulin syringes are used for subcuta-
neous injection rather than intravenous injection, so the level of hygiene require-
ments is relatively low, and the use of insulin syringes does not require a sterile en-
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vironment, which also reduces the requirements for the use of insulin syringes. In-
sulin syringes are mainly divided into the following types: 1. Insulin pump, namely,
subcutaneous insulin injection system, achieves the purpose !9 of artificial islets by
inputting insulin through microcomputer intelligent control. 2. Insulin injection pen
1s easy to carry and can be injected several times a day. Attention should be paid to
avoid multiple injections into the same site to prevent hyperplasia '’ of subcutane-
ous fat; Also need to pay attention to replace the needle on time, repeated use will
lead to needle wear, worn needle cannot easily enter the skin as a new needle, so it
will increase the pain of injection, in addition, it is more likely to cause skin dam-
age. 3, insulin needle-free syringe, using high pressure to let the liquid flow through
the skin into the body. Because it does not use a traditional needle injection, it can
solve the problem of some people's fear of metal needles. But needle-free syringes
can be expensive compared to pens.

At present, the design of insulin syringes at home and abroad pays more at-
tention to the function, appearance and ergonomic suitability of the product, and the
operation and use of injection is more complicated, causing inconvenience for some
patients with physical defects or mental development deficiencies. These lack of a
more user-friendly design for the product, which is easy to make users more re-
sistant to the behavior of injection. However, with the development of science and
technology, higher requirements are put forward for products to meet people's psy-
chological needs. People are no longer satisfying simple material needs, but their
needs are developing towards emotional interaction level. The humanized design of
products will gradually increase in the proportion of product design, and only prod-
ucts to meet the functional needs and psychological needs of consumers can better
survive in the fierce market competition, the attention to the humanized design of
products will be the inevitable trend !'*! of the market.

Analysis of the characteristics of children users: the research object of this
topic is the patient group of type 1 diabetes, which is mainly concentrated in chil-
dren and adolescents under the age of 15. The treatment of this disease is mainly in-
sulin injection, that is, patients need to inject insulin all year round.

The brain of children is still in the developing stage, the younger the age, the
weaker the self-control. They are easily distracted, easily affected by one thing, eas-
ily excited, and more easily stimulated. During insulin injection treatment, child pa-
tients are more likely to have a fear of injection and pain, which will lead to psy-
chological problems in the long-term treatment process. It is possible to have a fear
of needles. Long-term repeated treatment is also easy to make patients have a psy-
chological "] resistance.

In the process of using insulin syringe, the user needs to change the needle
and inject it by himself. The needle is exposed for a long time, and children are
more likely to have a fear of the needle. In addition, since the detachable parts of
the insulin syringe include the syringe cap and the syringe needle, during the opera-
tion of the insulin syringe by children, due to lack of concentration, the parts may
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be lost, such as the loss of the needle and other parts, which will also increase cer-
tain safety and health risks, which is not conducive to the formation of a good in-
jection habit for children.

Insulin syringe research focusing on children: no matter which injection
method is used, patients are more likely to be afraid of injection and pain, which
will lead to psychological problems in the long-term treatment process. Long-term
single treatment is also easy to make patients resistant !°!. Therefore, children's in-
jection products need more emotional design to relieve children's negative emo-
tions 12°1, In the existing family medical design, the medical product design suitable
for adults is relatively common, and the products are scattered, the way is mechani-
cal, and the treatment information is difficult to read. Combining the existing prod-
ucts such as insulin pen, insulin pump and needle-free syringe, three problems in
the injection behavior were analyzed. First, the small and portable insulin pen is the
preferred product in the treatment plan of multiple daily injections. It can save the
unit of measurement and the time since the last injection, but it cannot carry out
more detailed record and monitoring. Secondly, patients often have visual prob-
lems, and this product is not conducive to the use of patients with visual impair-
ment alone, and if more than one insulin drug is used in the treatment, different in-
jection pens must be used respectively. In the early stage, parents mainly guide
children to participate in the treatment, but it limits the children's learning and the
guardian's follow-up in the later stage. Third, patients with long-term acupuncture
have sensitive heart. No matter the existing insulin pump or syringes without nee-
dles, they are large in shape, too mechanical and programmed in use, which is easy
to cause patients' resistance, and can not achieve the purpose of educating children
to actively recognize diseases and self-treatment. The contradiction that the hard-
ware of related products cannot keep up with the special needs of children has ex-
isted 2! for a long time.

To solve the problems in children's insulin injection, there are also some im-
provement methods. On one hand, it is guided by encouragement and guidance to
assist children to carry out insulin injection ??! independently, such as increasing the
auxiliary positioning device to reduce the difficulty [**! of operation, sticking the po-
sitioning stickers on the skin to guide children, and designing the stickers into dif-
ferent patterns. To increase the interest, in the growing process of children, gradu-
ally get used to self-injection insulin, to ensure that school-age patients and in the
absence of other parents can also complete their own injection; On the other hand,
it can reduce negative emotions during the injection process, such as hiding the
needle to eliminate patients' fear **! of needles.

Compared with insulin injection, the current research on injection design is
more focused on the emotional design of syringe, to increase the fun of injection
process and relieve children's fear of injection. However, compared with ordinary
injection, insulin injection often needs to be carried out in daily family life and may
need to be injected by children's parents or children themselves. Therefore, it lacks
certain professionalism and safety in operation. Therefore, it is necessary to pay at-
tention to the process of insulin injection and analyze possible problems from it.
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Conclusion: With the gradual increase in the number of children with T1DM
at home and abroad, the demand for insulin injection for children is also increasing,
and more problems will be exposed during injection. The treatment process of chil-
dren TIDM is very long, not only needs to meet the material conditions, but also
needs psychological and spiritual care. A better family environment and a more
convenient and reassuring injection experience are all favorable conditions for
treatment. At the same time, the development of science and technology also makes
people put forward more demands for such products, eager for a more user-friendly
design. Therefore, the design and research of children's insulin syringes not only
pay attention to the functional design, but also pay more attention to the humanized
and emotional design.
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