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ABSTRACT

Objective: The purpose was to explore the effect of standardized insulin injection technique on mental status and blood glucose
in patients with type 2 diabetes (T2DM).

Methods: 100 T2DM patients who treated with insulin injection in our hospital from February 2018 to May 2019 were selected
as the study subjects, and divided into control group (n=50) and experimental group (n=50) according to their order of admission.
Patients of the control group received conventional insulin injection treatment, while those of the experimental group were treated
with standardized insulin injection technique to analyze related indexes of mental status and blood glucose in two groups of patients.

Results: (1) After treatment, SAS and SDS scores significantly decreased in both groups of patients, and the SAS and SDS scores of
the experimental group (50.35+7 28, 46.15+6.21) were significantly lower than those of the control group (56.22+7.05, 50.33+6.03), with
statistical significance (T=4.10, 3.41; P<0.001). (2) After treatment, fasting plasma glucose (FPG), 2h postprandial plasma glucose (2h
PPG) and glycosylated hemoglobin (HbAlc) significantly decreased in both groups of patients, and the FPG level (8.05+1.22 mmol/L),
2h PPG level (10.32+1 .82 mmol/L) and HbAIc level (6.09+0.92%) of the experimental group were significantly lower than (9.15+1.33)
mmol/L, (12.02+1.90) mmol/L and (7.1220.95)% of the control group, with statistical significance (T=4.31,4.57,5.51; P<0.001). (3)
The occurrence of adverse events such as subcutaneous lipomatosis, needle reuse and hypoglycemia in the experimental group was
significantly lower than that in the control group, with statistical significance (T/X2=16.00, 6.32, 12.25; P<0.001).

Conclusion: Standardized insulin injection technique for T2DM patients can improve their adverse mental status and have a
positive effect on the long-term stability of blood glucose control.
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Introduction

In recent years, with the continuous
improvement of people's living standards, the
incidence of diabetes mellitus (DM) has been
increasing year by year, which has now become one
of the major diseases threatening health of people
all over the world"~. Insufficient insulin secretion
is the main cause of DM, which is characterized
by blood glucose increase in clinic. According to
relevant reports, most T2DM patients need insulin

treatment as their condition progresses®. Insulin
treatment refers to the control of blood glucose by
subcutaneous injection of insulin 3-4 times a day
on the basis of exercise and dietary control. Insulin
injection sites include the lateral thigh, abdomen
(outside part of Scm around the umbilicus), upper
outer quadrant of the buttock, lower edge of the
upper arm deltoid, etc, avoiding blood vessels,
nerves and joints®”?. However, the rate of insulin
absorption varies in each part. Generally, the rate
from slow to fast is buttock, thigh, arm and abdomen,
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and the onset time of insulin injection is different in
different parts. Nowadays, insulin injection is not
standardized in clinical practice, which affects the
effect of blood glucose control.

Therefore, standardized insulin injection is the
premise of improving blood glucose level®. This
study is aimed to explore the effect of standardized
insulin injection technique on the mental status
and blood glucose in T2DM patients, providing an
important reference for blood glucose control of
T2DM patients, specifically reported as follows.

Materials and methods

General information

100 T2DM patients who treated with insulin
injection in our hospital from February 2018 to May
2019 were selected as the study subjects, and divided
into control group and experimental group according
to their order of admission. The control group had 23
males and 27 females with a total of 50 cases, aged
26-86 years old with an average age of (47.22+6.08)
years old and an average weight of (68.88+9.84) kg.
The experimental group had 24 males and 26 females
with a total of 50 cases, aged 27-85 years old with an
average age of (47.32+6.03) years old and an average
weight of (68.79+9.88) kg. There was no significant
difference in general clinical data such as age and
weight between the two groups of patients (P>0.05),
which was comparable.

Inclusion/exclusion criteria

Inclusion criteria:

* All subjects met diagnostic criteria of World
Health Organization (WHO) for T2DM, and their
FPG level was equal to or more than 7.0 mmol/L and
2h PPG level was equal to or more than 11.1 mmol/L;

* The patients did not take hypoglycemic drugs;

* This study was approved by the hospital ethics
committee, and the patients and their families knew
the treatment and signed a consent form.

Exclusion criteria:

* The patient had neurological and language
disorders;

* The patients had acute diabetic nephropathy,
liver and other complications;

* The patients had type 1 diabetes or gestational
diabetes.

Methods
After admission, patients in both groups
received individualized diet and exercise plans

formulated by medical staff, and health education
was implemented by means of brochures and videos.
A glucometer (Roche) was used to adjust the insulin
dosage of patients and control the blood glucose level
to the normal range. Patients in the control group
were treated with conventional insulin injection
while those in the experimental group were treated
with standardized insulin injection technique with
specific methods as follows.

Needle use
Patients were reminded to change needle in
each injection to avoid reuse.

Injection sites

Abdomen was short-acting insulin injection site
before meals and thigh was site before bedtime. Each
site was meshed, and the size of each injection area
was 2.0 cm x 2.0 cm. The site was changed to the
opposite side after injection of one site.

Injection method

Before injection, the skin of the injection
area was disinfected and the needle was injected
vertically. The needle was inserted or pulled out
quickly, and the drug was injected slowly with stay
of the needle for 5-10 seconds after injection.

After discharge

The patients were followed up by telephone every
week after discharge to answer their questions and
advise them to inject insulin in a standardized way.

Insulin in both groups was purchased from
Jiangsu Wanbang Biochemical Medicine with SFDA
approval number No. H10890001. All the needles
were ultra-short and ultra-fine needles of 31Gx5mm
from BD Company.

Evaluation indexes

Before and after treatment, SAS (Self-rating
Anxiety Scale) and SDS (Self-rating Depression
Scale) were used to evaluate the degree of anxiety and
depression in both groups of patients. The higher the
SAS and SDS scores were, the more serious the bad
mental status such as anxiety and depression in patients
was. After 1 year of treatment, HbAlc (glycosylated
hemoglobin), FPG (fasting plasma glucose) and 2h
PPG (postprandial plasma glucose) were detected and
compared between the two groups of patients. The
occurrence of subcutaneous lipomatosis, needle reuse,
hypoglycemia and other adverse events within 1 year
in the two groups were analyzed.
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Statistical processing

The data in this study were statistically
processed and analyzed by data software SPSS20.0.
The measurement data were measured by t test,
expressed by (X+s), and the count data was tested
by X2, expressed by [n(%)]. The difference was
statistically significant when p<0.05.

Results

Analysis of mental status in two groups of
patients

Before treatment, there was no significant
difference in SAS and SDS scores between the
experimental group (62.89+9.05, 61.35+9.27) and the
control group (62.58+9.01, 61.15+9.66, T=0.17, 0.11;
P=0.86, 0.92). After treatment, SAS and SDS scores
significantly decreased in both groups of patients,
and the SAS and SDS scores of the experimental
group (50.35+7.28, 46.15+6.21) were significantly
lower than those of the control group (56.22+7.05,
50.33+6.03), with statistical significance (T=4.10,
3.41; P<0.001), as shown in Figures 1-2.

Analysis of FPG levelin two groups of patients

Before treatment, there was no significant
difference in FPG level between the experimental
group (10.42+2.16 mmol/L) and the control group
(10.38+2.08 mmol/L, T=0.09, P=0.93).

After treatment, the FPG level of both groups
significantly decreased, and the FPG level of the
experimental group (8.05+£1.22) mmol/L  was
significantly lower than that of the control group
(9.15+£1.33) mmol/L, with statistical significance
(T=4.31, P<0.001), as shown in Figure 3.
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Figure 1: Comparison of SAS scores between the two
groups.

Note: The abscissa from left to right represents before treatment
and after treatment respectively, and the ordinate represents
SAS score (unit: point). As shown in Figure 1, the SAS score of
the experimental group after treatment was significantly lower
than that of the control group. “indicates that P<0.001 was
statistically significant.
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Figure 2: Comparison of SDS scores between the two
groups.

Note: The abscissa from left to right represents before treatment
and after treatment respectively, and the ordinate represents
SDS score (unit: point). As shown in Figure 2, the SDS score of
the experimental group after treatment was significantly lower
than that of the control group. “indicates that P<0.001 was
statistically significant.

Bl control group

B experimental group

Fasting blood glucose level

After treatment

Before treatment

Figure 3: Comparison of FPG level between the two
groups.

Note: The abscissa from left to right represents before treatment
and after treatment respectively, and the ordinate represents
FPG level (unit: mmol/L). As shown in Figure 3, the FPG level
of the experimental group after treatment was significantly
lower than that of the control group. “indicates that P<0.001
was statistically significant.

Analysis of 2h PPG level in two groups of
patients

Before treatment, there was no significant
difference in 2h PPG level between the experimental
group (14.37+2.97 mmol/L) and the control group
(14.26+2.71 mmol/L, T=0.19, P=0.85).

After treatment, the 2h PPG level in the two
groups of patients significantly decreased, and level
of the experimental group (10.32+1.82 mmol/L) was
significantly lower than that of the control group
(12.02+1.90 mmol/L), with statistical significance
(T=4.57, P<0.001), as shown in Figure 4.

Analysis of HbAIc in two groups of patients

Before treatment, there was no significant
difference in HbAlc between the experimental group
(8.98+£1.04%) and the control group (8.83+1.07%,
T=0.71, P=0.48). After treatment, the HbAlc of both
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groups significantly decreased, and the HbAIc of the
experimental group (6.09+0.92%) was significantly
lower than that of the control group (7.12+0.95%),
with statistical significance (T=5.51, P<0.001), as
shown in Figure 5.
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Figure 4: Comparison of 2h PPG level in two groups.
Note: The abscissa from left to right represents before treatment
and after treatment respectively, and the ordinate represents 2h
PPG level (unit: mmol/L). As shown in Figure 4, the 2h PPG
level of the experimental group after treatment was significantly
lower than that of the control group. “indicates that P<0.001
was statistically significant.
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Figure 5: Comparison of HbAlc between the two groups.
Note: The abscissa from left to right represents before treatment
and after treatment respectively, and the ordinate represents
HbAlc (unit: %). As shown in Figure 5, the HbAlc of the
experimental group after treatment was significantly lower
than that of the control group. “indicates that P<0.001 was
statistically significant.

Analysis of adverse events of insulin injection
in two groups of patients

The occurrence of adverse events such
as subcutaneous lipomatosis, needle reuse and
hypoglycemia in the experimental group was
significantly lower than that in the control group,
with statistical significance (T/X?=16.00, 6.32, 12.25;
P<0.001), as shown in Table 1.

Number Subcutaneous | Needle reuse s
Group of cases | lipomatosis (%) (times) Hypoglycemia (%)
Control group 50 36% (18/50) 7.23+3.55 34% (17/50)
E i tal
"ngl‘};“ 4 50 4% (2/50) 3.88x1.21 6%(3/50)
T/X? 16.00 6.32 12.25
P 0.00 0.00 0.00

Table 1: Incidence of adverse events of insulin injection
in two groups of patients.

Discussion

Diabetes mellitus (DM) is one of the common
chronic diseases in clinic®. In recent years, with the
continuous improvement of people's living standards
and the dramatic changes in dietary structure, the
DM incidence in China is increasing year by year!*
12 According to relevant clinical studies, type 1
DM patients need lifelong insulin treatment, and
many T2DM patients receive insulin treatment for
the complications occurring with the continuous
development of the disease. Relevant investigations
show that 61.55% of T2DM patients in China are
treated with insulin. Insulin is an important means to
control blood glucose level in T2DM patients, and
insulin injection technique is one of the main factors
affecting the efficacy of insulin treatment"*'.
Whether insulin can be injected correctly affects the
efficacy of insulin treatment and treatment degree of
T2DM patients. Therefore, health education should
be carried out for T2DM patients through various
forms so that they can be injected with insulin in
a standardized way, which has a positive effect on
improving treatment compliance and controlling
blood glucose level of T2DM patients.

According to the study of Kazemian Pooyan"®
et al, about 30% of T2DM patients never rotate the
injection sites with the needle reuse rate as high as
85%. With the increasing injection time of T2DM,
the needle reuse rate also increases, leading to the
continuous increase of subcutaneous lipomatosis
in patients. Needle reuse is the the main factor
for occurrence of subcutaneous lipomatosis at
the injection sites, which can lead to unexplained
hypoglycemia in patients, not conductive to blood
glucose control'7'?. The majority of T2DM patients
are the elderly, and its treatment is a long process.
In addition, patients need frequent injection, which
can easily cause non-standardized injection such as
incomplete disinfection, etc. Meanwhile, patients are
also prone to adverse mental status such as anxiety
and depression, seriously affecting the clinical effect
of insulin treatment®*¥, Implementation of training
about standardized insulin injection technique and
telephone follow-up can improve the adverse mental
status of the patients, enhance their self-management
ability and standardize insulin injection.

This study was aimed to explore the effect of
standardized insulin injection technique on mental
status and blood glucose in T2DM patients, and the
results showed that the mental status of patients in
the experimental group after standardized insulin
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injection treatment was significantly better than
that in the control group, and the occurrence of
adverse events such as subcutaneous lipomatosis,
needle reuse and hypoglycemia in the experimental
group decreased significantly. This indicates that
standardized insulin injection treatment for T2DM
patients can improve adverse mental status and
reduce the occurrence of adverse events.

Medical staff should fully communicate with
T2DM patients in various aspects during insulin
treatment, and then emphasize the combination of
medical care and self-management®?. According
to the specific conditions of patients, medical staff
should not only maintain the blood glucose level of
patients during hospitalization, but also strengthen
the training of standardized insulin injection
technique and follow-up for patients before or after
discharge. The results of this study showed that the
control effect of HbAlc, FPG and 2h PPG levels in
the experimental group was significantly better than
that in the control group, with statistical significance
(P<0.001), indicating that the non-standardized
insulin injection in T2DM patients is one of the
reasons for the poor blood glucose control.

In conclusion, standardized insulin injection
technique for T2DM patients can improve their
adverse mental status and have a positive effect on
the long-term stability of blood glucose control.
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