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Abstract: Objective: To assess effect of group continuous nursing intervention model on serum biochemical parameters,
general self-efficacy scale (GSES) assessment, Diabetes Specific Quality of Life Scale (DSQL) assessment and satisfaction of
diabetic patients. Methods: A total of 150 patients with type 2 diabetes who were admitted from June 2017 to October 2019 at the
First Affiliated Hospital of Jinan University were randomly selected as the research subjects. They were divided into intervention
group and control group (75 cases each group) according to the mode of health nursing intervention. Control group patients
received common nursing intervention, and intervention group patients received group continuous nursing intervention. We
collected the valid data from the changes of serum biochemical level, self-efficacy, diabetes specific quality of life and clinical
nursing satisfaction were observed before and after the intervention. Result: In serum indicators, the results were not significantly
different before nursing intervention (P> 0.05), and these indicators of the intervention group were significantly lower compare
with the control group (P < 0.05). before nursing intervention, the GSES assessment of the two groups of patients were not
statistically significant (P> 0.05), and the GSES assessment of the two groups of patients were significantly increased after
nursing intervention, but the GSES assessments of the patients in the intervention group were significantly higher than those of
the control group (P < 0.05). In diabetes specific quality of life assessment, The DSQL evaluation of the patients in the
intervention group after nursing intervention was significantly higher than the control group (P < 0.05). After nursing
intervention, the clinical nursing satisfaction of patients in the intervention group reached 98.67%, which was significantly
higher than that in the control group (81.33%), and the comparison between groups was statistically significant (P < 0.05).
Conclusion: group continuous nursing intervention can significantly improve serum indicators, diabetes specific quality of life,
self-efficacy, and clinical nursing satisfaction.

Keywords: Group Continuous Nursing Intervention, Serum Biochemical Indicators, Clinical Nursing Satisfaction,
General Self-efficacy Scale Assessment, Diabetes Specific Quality of Life

International Diabetes Federation (IDF) published the latest
global diabetes map on its official website. According to its
report, the number of people with diabetes worldwide reached
463 million in 2019, and about 4.2 million people died due to
diabetes and its complications. Also, it is estimated that the
number of diabetes cases worldwide could increase to 578.4
million by 2030 and 700.2 million annually by 2045 [4].
Based on China's "Healthy China Action (2019-2030)"
report, the government's inclusion of diabetes in the campaign

1. Introduction

Diabetes mellitus is a metabolic disorder syndrome, that it
was associated with sugar, protein, fat, water and electrolytes
[1]. decreased islet function and insulin resistance caused
diabetes mellitus by pathogenic agents act together, that the
pathogenic agents included genetic factors, environmental
factors, immune dysfunction, microbial infection and its toxin,
free radical toxin, and mental factors [2, 3]. Recently, the
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is meant to prompt residents to take their blood sugar levels
seriously. In addition, the report provides guidance for health
care organizations to improve blood glucose management in
patients with diabetes to delay or prevent the progression of
diabetes. The government has also asked medical
organizations to further promote grassroots diabetes and
complete the standardization of screening and diagnosis and
treatment of the onset of diabetes. It also requires the
standardized management rate of diabetes in China to reach
more than 60 percent by 2022 and more than 70 percent by
2030 [5].

According to the report, systematic health management can
prevent and delay the course of disease, improve the health
level of patients and reduce medical expenditure, and has high
economic and social value for diabetic patients [6]. In addition,
some researchers indicated that group continuity of nursing
intervention model can improve patients' blood glucose levels,
self-efficacy, and diabetes specific quality of life [7]. group
continuous nursing intervention model is a new model of
health management intervention in recent years. Therefore,
effect of group continuous nursing intervention model for
diabetic patients is worth studying. We conducted a
randomized controlled trial that evaluated the effects of group
continuous nursing intervention model on patients with
diabetes by analyze serum biochemical parameters, general
self-efficacy scale (GSES) assessment, Diabetes Specific
Quality of Life Scale (DSQL) assessment and satisfaction.

The aim of this study was to evaluate impact of group
continuous nursing intervention model.

2. Methods

2.1. Participants Enrollment and Survey Methods

To assess the effect of group continuous nursing
intervention model on diabetic patients, we assess serum
biochemical parameters, GSES assessment, DSQL assessment
and satisfaction of patients. From June 2017 to October 2019,
we collected the data from 170 patients with diabetes mellitus,
but we excluded data from 20 patients who they lack
necessary information or they did not meet the standards, so
we only collected valid data from 150 patients with diabetes
mellitus. In this study, we randomly assigned patients to an
intervention group (n =75) and a control group (n =75), and
provided different nursing interventions for both groups. In
addition, patients' gender, age, course of disease and level of
education were significantly different between the two groups,
as shown in Table 1. After nursing intervention 6 mouths, we
collected satisfaction assessment, serum indicators and
general self-efficacy assessment by satisfaction research
questionnaire, Roche glucometer and GSES [9, 10]. Before
the intervention and 6 months after the intervention, we
collected diabetes specific quality of life by DSQL [11].

Table 1. Patient characteristic.

Item Intervention group (n = 75) Control group (n =75) X/t P value
Gender 0.116 0.734
Male [n (%)] 47 (62.67) 49 (65.33)

Female [n (%)] 28 (37.33) 26 (34.67)

Age (year) (Mean+SD) 355.1+£7.4 53.6+8.0 1.192 0.235
Course of disease 0.110 0.947
<5 years [n (%)] 17 (22.67) 16 (21.33)

5—10 years [n (%)] 33 (44.00) 35 (46.67)

> 10 years [n (%)] 25(33.33) 24 (32.00)

level of education 0.176 0.916
Primary school [n (%)] 26 (34.67) 27 (36.00)

Middle school [n (%)] 34 (45.33) 35 (46.67)

College degree or above [n (%)] 15 (20.00) 13 (17.33)

Inclusion criteria: (1) All the selected subjects met the
diagnostic criteria of diabetes in the Chinese Guidelines for
the Prevention and Treatment of Type 2 Diabetes (2017
Edition) [8]. (2) between 30 and 80 years old; (3) Normal
language function and cognitive function; (4) Those who have
lived locally for a long time and have the qualifications to
complete the study; (5) Patients and their family members
agreed to participate in the study and signed the informed
consent on the basis of knowing the purpose and method of
this study. Exclusion criteria: (1) Patients diagnosed with
other chronic diseases or with severe diabetes complications
before participating in the study; (2) Severe abnormal liver
and kidney function; (3) People with language and cognitive
dysfunction or mental diseases; (4) emigrated or died during
the study period; (5) unable to cooperate with medical staff to
complete the research; (6) Patients who did not participate in

group activities for more than 2 times in the nursing study.
2.2. Nursing Intervention Methods

In control group, the participants received common nursing
intervention. Nurses carried out holding meet of health
knowledge for patients, that the content including daily diet,
medication and regular review. Also, nurses conducted
telephone follow-up at 1 week, 1 month, 3 months and 6
months after discharge when patients were discharged from
hospital.

In intervention group, the participants received group
continuous nursing intervention. Nurses provided group
continuous nursing intervention to the participants based on
carrying out common health education. Frequency of group
continuous nursing intervention is a time per week and 60
minutes per time, and period of group continuous nursing
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intervention is 8 weeks. Furthermore, group continuous
nursing intervention consists of 9 steps, the content is as
follows: (1) Establishing a group continuous nursing
intervention team. The team is headed by the head nurse of the
hospital's general department, and members consists of 1
general physician, 1 general nurse, 1 rehabilitation physician,
1 medical psychologist and 2 medical social workers. The
venue is the community room; (2) The opening activities
(First week). The group leader introduces the purpose,
significance and related plans of the group activities to the
members, and members get to know each other by organizing
activities; (3) Health education (from second week to seventh
week). We provided related knowledge to members by
organizing activities; (4) Conclusion activity (eighth week).
We summarized the previous activities and tested the
participants' diabetes awareness. After this group activity, the
group continuous nursing intervention team will follow up the
participants by telephone for 6 months, the frequency is twice
a month.

2.3. Statistical Analysis

The data in this study were collected by two researchers
using Excel, and the statistical software SPSS 26.0 was used
for statistical analysis. serum indicators, GSES assessment
and DSQL assessment measurement data were described by
Mean + SD, and analyzed by t test. Besides, clinical nursing
satisfaction was expressed as (%) and X2 test was performed

on them. The statistically significant differences in the
evaluation results of the two groups were described as P <
0.05.

3. Result

3.1. Comparison of Serum Indicators Between the Two
Groups Before and After Intervention

To assess effect of group continuous nursing intervention
model for serum indicators of patient, we detected and
analyzed the serum indicators of two groups before and after
intervention. Before nursing intervention, serum index was no
significantly difference, the serum index included fasting
blood-glucose (FBG), postprandial blood glucose at two hours
(2h PG), and hemoglobin (HbAlc). The results showed that
both of group continuous nursing intervention and common
nursing intervention improved the serum index for the patients.
Compared with control group, intervention group had better
outcome in serum index. Because the indexes of FBG, 2h PG
and HbAlc in the intervention group were significantly lower
than those in the control group, and the results were
statistically significant (P < 0.05), as shown in Table 2.
Therefore, group continuity of nursing interventions can
ensure that patients' blood glucose levels remain consistently
and stably low.

Table 2. Statistical analysis of changes of serum indicators before and after intervention in two groups (Mean=SD).

FBG (mmol/L 2h PG (mmol/L
Item BN ( ) N t P value BN ( ) N
Control group (n = 75) 12.18+2.52 8.03+1.27" 13.639 <0.001 15.31+£3.98 11.99+2.46"
Intervention group (n=75)  12.13£2.49 6.61+0.77 17.103 <0.001 15.28+4.02 8.67+1.81
t 0.052 8.280 0.046 6.101
P value 0.959 <0.001 0.963 <0.001
Table 2. Continued.
HbAlc (%)
Item t P value t P value
BN FN
Control group (n = 75) 6.576 <0.001 10.52+2.44 8.28+1.23" 7.600 <0.001
Intervention group (n=75)  12.146 <0.001 10.49+2.36 6.84+0.75 11.878 <0.001
t 0.086 4.686
P value 0.932 <0.001

FBG = fasting blood-glucose

2h PG = Postprandial blood glucose at 2 hours
HbA1c = hemoglobin

BN = Before carrying out nursing intervention
FN = After carrying out nursing intervention

* indicates that the result is statistically significant compared with the intervention group (P < 0.05)

3.2. Comparison of GSES Assessment before and After
Intervention Between Two Groups

Before nursing intervention, the GSES assessment of two
groups was no significantly difference. After nursing
intervention, GSES assessment were significantly improved
in both groups, but GSES assessment of the intervention group

were significantly higher than those of control group. Their
results were statistically significant (P < 0.001). Therefore,
group continuous nursing intervention is helpful to improve
the level of self-efficacy of patients with diabetes, and its
effect is better than common nursing intervention (Table 3).
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Table 3. Statistical analysis of GSES assessment before and after nursing intervention between two groups (Mean+SD).

Item BN FN t P value
Intervention group (n = 75) 30.6+6.0 46.3£2.9 18.274 <0.001
Control group (n=75) 30.246.2 34.7+4.4" 6.265 <0.001
t 0.573 19.063

P value 0.568 <0.001

BN = Before carrying out nursing intervention
FN = After carrying out nursing intervention

* indicates that the result is statistically significant compared with the intervention group (P < 0.05)

3.3. Comparison of DSQL Assessments Before and After
Intervention Between Two Groups

Before nursing intervention, four factors of diabetes
specific quality of life were no significantly difference
between control group and intervention group, the factors of
diabetes specific quality of life consisted of diabetes treatment,
psychological function, physiological function, and social
relations. After nursing intervention, compared with control

group, DSQL assessment of intervention group had better
outcome in diabetes specific quality of life, and their results
were statistically significant (p < 0.001). Therefore, group
continuous nursing intervention significantly improve the
diabetes specific quality of life of patients, which is also an
important factor for treatment compliance and self-efficacy
(Table 4).

Table 4. Comparison of DSQL assessment before and after nursing intervention between two groups (Mean+SD).

Item Intervention group (n = 75) Control group (n =75) t P value
BN 10.4+£2.4 10.3+£2.6 0.266 0.791
. FN 16.5+2.7 10.0+2.2" 15.018 <0.001
Treatment of diabetes ; 10.540 0693 ) :
P <0.001 0.489 - -
BN 23.3+2.9 22.5+3.2 1.336 0.184
Byl s FN 30.6+4.3 23.8+3.8" 11.854 <0.001
t 13.087 0.906 - -
P <0.001 0.366 - -
BN 43.6+5.1 44.2+4.8 0.779 0.438
o . FN 51.3£6.0 45.1+4.3" 6.987 <0.001
Physiological function " 9996 1014 ) }
P <0.001 0.312 - -
BN 13.4+£2.2 13.1£2.4 0.797 0.426
Social relations FN 18.94+2.7 13.4+2.8" 13.185 <0.001
t 9.861 0.719 - -
P <0.001 0.473 - -
BN 90.7+12.6 90.1+13.0 0.282 0.778
Total assessment FN 117.3£15.7 92.3+13.1° 10.588 <0.001
t 17.847 1.032 - -
P <0.001 0.304 - -

BN = Before carrying out nursing intervention
FN = After carrying out nursing intervention

* indicates that the result is statistically significant compared with the intervention group (P < 0.05)

3.4. Clinical Nursing Satisfaction assessment of Two Groups
of Patients

Base on the result of clinical nursing satisfaction
assessment, the intervention group patients provided a great
assessment of clinical nursing satisfaction (98.67%), which
was significantly higher than that of control group (81.33%).
Their results were statistically significant (P < 0.001).
compared with control group, intervention group had most

great satisfaction assessment in satisfaction assessment [58
(77.33%) vs 41 (54.67%)]. Therefore, group continuous
nursing intervention improve clinical nursing satisfaction of
patients as it meets patients' therapeutic needs, physiological
needs and psychological needs, and maintains stable control
of patients' blood glucose levels to the point that it is highly
recognized by patients (Table 5).

Table 5. Analysis of clinical nursing satisfaction assessment results of two groups of patients.

Normal satisfaction [n (%)]

Dissatisfaction [n (%)] Rate of satisfaction (%)

item Great satisfaction [n (%)]

Intervention group (n = 75) 58(77.33) 16 (21.33)
Control group (n = 75) 41 (54.67) 20 (26.67)"
X’ 12.519

P value <0.001

98.67
81.33"

1(1.33)
14 (18.67)"

* indicates that the result is statistically significant compared with the intervention group (P < 0.05)
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4. Discussion

In recent years, with the continuous improvement of
China's economic level, changes in dietary structure and living
habits have led to the increasing incidence of various chronic
diseases year by year [12]. Diabetes is a life-long disease.
Patients not only need to take drugs for long-term treatment,
but also need to adhere to self-management in daily life to
prevent the disease development and complications [13].
Since self-management of diabetes is characterized by many
contents and long cycle, some patients fail to achieve
scientific and continuous management, which leads to further
development of the disease and occurrence of a variety of
complications, which not only increases the difficulty of late
treatment, but also endangers life safety [14]. Also, group
continuous nursing intervention is a nursing intervention
method, which connects hospitals, communities, families.
This nursing intervention method has good continuity, and can
provide professional subject diversified nursing intervention
according to the multi-features of self-management of
diabetes, taking into account the psychological, physiological
and social needs of patients to the greatest extent. It meets the
diversified nursing needs of patients in a variety of activities,
in order to achieve the goal of helping patients to maintain and
stabilize the control of blood glucose level [15].

In this study, we demonstrated that group continuous
nursing intervention improved serum indicators, diabetes
specific quality of life, and self-efficacy by change of the
diabetic patient's lifestyle or improvement of the mental health
of diabetic patients. To clarify the effect of group continuous
nursing intervention, we performed a randomized controlled
trial and analyze the result of serum indicators, diabetes
specific quality of life, and self-efficacy. We show group
continuous nursing intervention can improved serum
indicators, diabetes specific quality of life, and self-efficacy
for diabetic patients.

4.1. Analysis of the Influence of Group Continuity Nursing
Intervention on Patients' Serum Level

As shown in Table 2, we found that group continuity
nursing intervention can effectively help patients control their
own blood glucose metabolism level scientifically and control
the further development of the disease. Before intervention,
intervention during once every 3 months interval
measurement blood sugar levels (FBG, 2 h PG, HbAlc),
visible from the blood glucose metabolism results:
intervention in the first two group of patient’s serum index
(FBG, 2 h PG, HbAc) is no significant difference (P > 0.05).
In addition, after nursing intervention, intervention group
patients of FBG, 2 h PG, HbAlc index were significantly
lower than the control group, the result is statistical
significance (P < 0.05).

For patients with diabetes, group continuous nursing
intervention changed the thinking and behavior of patients
with self-management, which can eliminate different
emotions such as anxiety, depression and unscientific

self-management behaviors. This nursing intervention in the
whole process includes the establishment of mutual trust,
master diabetes diet and exercise health nursing skills, blood
glucose  monitoring, complications  prevention and
management,  daily = medication, family  support,
self-management efficiency and other contents [16].

4.2. Analysis of the Effect of Group Continuity Nursing
Intervention on Self-efficacy

As shown in Table 3, the result indicated that before nursing
intervention, the GSES assessment of the two groups was not
statistically significant (P > 0.05). In addition, the GSES
assessment of the two groups was significantly improved after
nursing intervention. On the other hand, the GSES assessment
of the intervention group was significantly better than that of
the control group (P < 0.05). we found that Group activities
stimulate patients' self-management potential, improve
patients' self-management cognitive level and sense of
self-efficacy, and patients' intrinsic motivation by changing
their daily behavior.

Several studies in related fields clearly demonstrated that
group continuity nursing intervention takes the form of group
activities to strengthen the interaction between patients,
promote patients to share treatment, rehabilitation experience,
but also encourage each other, that it can eliminate patients’
anxiety, depression and other negative emotions [17, 18].
Likewise, group continuity nursing intervention uses various
forms of educational activities to improve patients'
self-management behavior, correct patients' wrong cognition
of disease treatment and rehabilitation management, and help
patients actively face disease treatment and rehabilitation
guidance. In addition, it can also further enhance the patient's
self-confidence, in order to achieve the purpose of improving
the self-efficacy, it is the key factor to improve the patient's
treatment compliance [19].

4.3. Analysis of the Influence of Group Continuity Nursing
Intervention on Diabetes Specific Quality of Life

Since diabetes requires long-term drug treatment, patients
are prone to negative emotions such as pessimism, anxiety and
depression during treatment, and some patients may also have
various complications or adverse reactions caused by drugs.
Poor mental health results in poor treatment compliance and
reluctance to contact with the outside world. These are not
conducive to late treatment and rehabilitation nursing, may
also seriously affect the diabetes specific quality of life of
patients, can lead to rapid development of the patient's disease
and lead to adverse outcomes [20, 21].

As shown in Table 4, group continuity nursing intervention
significantly improves the effect of drug therapy, eliminates
the adverse mood of patients, improves the physiological state,
helps patients to actively, actively contact and enter social life,
and significantly improves the diabetes specific quality of life
of patients. Before intervention, there was no significant
difference in the assessments of four aspects of diabetes
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specific quality of life between the two groups (P > 0.05).
After nursing intervention, the assessments of DSQL
evaluation in the intervention group were significantly higher
than those in the control group in four aspects, and the results
were statistically significant (P < 0.05).

Base on the report, the domestic nursing intervention for
diabetes mainly adopts "one-to-one" education and guidance,
but this cannot allow patients to get more biofeedback help,
nor is it conducive to patients to master the system of
self-management methods [22]. members effectively arouse
subjective initiative to increase the enthusiasm of patients to
participate in activities by conducting various forms of fun
activities in group continuous nursing intervention. Also, by
the construction of interaction and communication platform
between patients and medical staff, group continuous nursing
intervention also can increase mutual trust and psychological
support, help patients to break through psychological barriers,
actively and actively contact and communicate with the
society, so as to obtain more self-management experience,
improve drug treatment compliance, improve the impact of
the disease on the body, conducive to the control of disease
development and prevention of complications [23, 24].

Therefore, group continuity nursing intervention mode has
built a platform for diabetes patients to help, learn,
communicate and promote each other, so that patients can
actively communicate with fellow patients and medical staff
in activities, observe and learn more self-management
experience. Patients take scientific and diversified measures to
correct their poor self-management style and achieve the
purpose of stable control of blood glucose level [25]. In the
activity, we explained and demonstrated the key points of
diabetes self-management and the difficulties in patients' daily
management, so as to improve patients' self-management
efficiency and diabetes specific quality of life. The whole
intervention activity designed a lot of wonderful interesting
activities, not only stimulated the enthusiasm of patients to
participate in the activity, more importantly, let patients master
the self-management skills in the activity, enhance the sense of
trust between nurses and patients at the same time, but also
improve the patient's clinical nursing satisfaction. We believe
that group continuity of care intervention model can
significantly improve the serum biochemical indexes, GSES
assessment, DSQL assessment and satisfaction of patients in
self-management of diabetes mellitus, and has a high value of
promotion and application.
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