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Abstract: Objective To investigate the application of in-hospital information blood glucose monitoring system (IGMS) in
Jiangsu and the satisfaction of medical staff to use IGMS. Methods From August 2021 to July 2022, a survey was conducted
among medical staff in 119 secondary and tertiary hospitals in Jiangsu Province. The survey included questions on the
application status of IGMS, such as the year of initiation and the medical units using it, and the satisfaction with the use of IGMS
in medical staff was investigated by a 5-level Likert scale. Results (1) Utilization rate of IGMS: among the 119 hospitals, 58
(48.7%) utilized IGMS. The utilization rate in Southern Jiangsu (61.0%) was significantly higher than that in Northern Jiangsu
(34.8%) and Northern Jiangsu (37.8%) (χ2=7.113, P=0.029). (2) Distribution of medical units using IGMS: utilization rate in internal
medicine department (96.6%) was significantly higher than that in surgical department (51.7%) and ICU (39.7%) (χ2=44.550,
P<0.01), with the highest utilization rate observed in endocrinology department (96.6%). (3) Satisfaction survey: the satisfaction
scale had a Cronbach’s alpha of 0.70 and a KMO value of 0.74, and Bartlett's sphericity test yielded a χ2 value of 298.26 (P<0.01).
Two initial factors with eigenvalues greater than 1 accounted for 72.5% of the variance. Following a scree plot analysis, two
factors were extracted, and the items were deleted according to the reliability and validity, and the satisfaction scale containing
two factors and seven items was finally determined. Ninety-seven medical staff completed the scale with a score of 29.0 (25.5,
31.0). There was no significant difference in personal satisfaction with IGMS among medical staff in different regions, hospitals
of grades and professional(P>0.05). Conclusion The utilization rate of IGMS in secondary and tertiary hospitals in Jiangsu is
approximately 48.7%, with a higher rate in Southern Jiangsu. Endocrinology departments have the highest rate of IGMS usage.
Medical staff are satisfied with the use of IGMS, and put forward higher expectations for the stability of networking and the
standardization of training.
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management；Regional distribution；Distribution of medical units；Satisfaction
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In recent years, the prevalence of diabetes in China
has shown a continuous upward trend, increasing from
0.9% in 1980 to 12.8% in 2018 [1-3]. The management of
diabetic patients faces significant challenges. Blood
glucose control is closely related to the occurrence and
development of diabetic complications and adverse
outcomes during hospitalization [4-7]. Blood glucose
monitoring is a crucial aspect of diabetes management.
Traditional methods involve manual recording of blood
glucose levels on paper records, which suffer from
disadvantages such as data entry errors, omissions,
inconvenient storage, and difficulties in data sharing [8-9].
The Information Glucose Monitoring System (IGMS)
integrates networked blood glucose meters, management
servers, Hospital Information Systems (HIS), and data
display terminals, enabling real-time display of blood
glucose data and cloud-based sharing [10]. Many studies
have used IGMS to assess inpatient blood glucose control
levels and establish in-hospital blood glucose
management systems. They have found that IGMS can

reduce recording errors, improve blood glucose control,
and enhance work efficiency [11-15]. Currently, the
application status and pros and cons of IGMS in various
regions and levels of hospitals within Jiangsu Province
are not clearly understood. This study investigates the
application of IGMS in secondary and tertiary hospitals in
Jiangsu Province, aiming to provide a theoretical basis for
improving diabetes management and refining blood
glucose management models.

1 Materials and methods

1.1 Survey objects

(1) Participating units: From August 2021 to July
2022, a survey was conducted in 119 secondary and
tertiary hospitals across Jiangsu Province, covering 109
tertiary hospitals and 10 secondary hospitals in 13
prefecture-level cities with varying economic
development levels in Southern Jiangsu, Central Jiangsu,
and Northern Jiangsu. The division into Southern Jiangsu,
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Central Jiangsu, and Northern Jiangsu is based on the
"Jiangsu Statistical Yearbook 2022" published by the
Jiangsu Provincial Bureau of Statistics [16]. Southern
Jiangsu includes Nanjing, Wuxi, Changzhou, Suzhou, and
Zhenjiang; Central Jiangsu includes Nantong, Yangzhou,
and Taizhou; Northern Jiangsu includes Xuzhou,
Lianyungang, Huai'an, Yancheng, and Suqian. According
to the "Guiding Principles for Medical Institution
Planning (2021-2025)" issued by the National Health
Commission, hospitals are classified into provincial-level,
municipal-level, and county-level. (2) Satisfaction survey:
Among hospitals using IGMS, a total of 97 medical staff
participated in the survey.

1.2 Survey methods

The survey was conducted using electronic
questionnaires.

(1) Current blood glucose management: types of
blood glucose meters, year of IGMS implementation,
departments using IGMS. (2) Establishment of IGMS
satisfaction scale using a 5-point likert scale (Table 1),
requiring respondents to select one of the following
options for each question: strongly agree, agree, neutral,
disagree, strongly disagree. Scores for items expressing
advantages of IGMS were assigned as follows: Strongly
agree (5 points), agree (4 points), neutral (3 points),
disagree (2 points), strongly disagree (1 point). Scores for
items expressing disadvantages of IGMS were
reverse-scored: strongly agree (1 point), agree (2 points),
neutral (3 points), disagree (4 points), strongly disagree (5
points).

1.3 Statistical methods

SPSS 26.0 software was used for data analysis. Due
to the skewed distribution of scores on the scale,
represented as M (P25, P75), Kruskal Wallis H were
employed for multiple comparisons, and Bonferroni
correction was applied for pairwise comparisons. Counts
were presented as case (%), and differences between
groups were assessed using the χ2 test. The reliability and
validity of the satisfaction scale were evaluated using
Cronbach's α coefficient and factor analysis. A
significance level of P<0.05 was considered statistically

significant.
2 Results

2.1 Basic information of survey units and personnel

A total of 119 hospitals and 97 medical staff
participated in the survey. See Table 2.

2.2 Utilization of IGMS in hospitals

Among the 119 surveyed hospitals, 58 (48.7%)
reported using IGMS. Among them, the utilization rates
of IGMS in county-level hospitals and hospitals at the
municipal level and above were 50.0% (29/58) and 47.5%
(29/61), respectively, with no significant difference
(χ2=0.072, P=0.789). IGMS was used in 36 (61.0%), 8
(34.8%), and 14 (37.8%) hospitals in southern, central,
and northern Jiangsu, respectively, with a significant
difference between regions (χ2=7.113, P=0.029), with the
highest rate of use in southern Jiangsu. Among the
hospitals using IGMS, the utilization rate of internal
medicine (96.6%) was significantly higher than that of
surgery (51.7%) and ICU (39.7%) (χ2=44.550, P<0.001),
and endocrinology (96.6%) had the highest utilization
rate.

2.3 Satisfaction scale analysis

2.3.1 Reliability and validity analysis
Descriptive statistics for each item were shown in

Figure 1. Items " Unstable networking and easy data
loss," "complex operation procedures," and "repeated
training required for personnel changes" had lower
average scores and higher standard deviations compared
to other items. The Cronbach's α coefficient for the
satisfaction scale was 0.702, Kaiser-Meyer-Olkin (KMO)
measure was 0.742, and Bartlett's test of sphericity
yielded χ2=298.268 (P<0.01). Initial factor analysis
identified two factors with eigenvalues greater than 1,
contributing to a cumulative variance of 72.522%.
Retention of two factors based on scree plot analysis
indicated correlations above 0.5 between all items and
their respective factors.

Tab.1 IGMS user satisfaction scale
Questions Strongly agree Agree Neutral Disagree Strongly disagree
What do you think are the advantages of an information-based blood glucose meter
Q1：Ability to detect high and low blood sugar in a timely manner
Q2：Ability to reduce data errors
Q3：Able to improve work efficiency
Q4：Convenient for quality control

What do you think are the disadvantages of an information-based blood glucose meter
Q5：Unstable networking and easy data loss
Q6：Complex operation procedures
Q7：Repeated training required for personnel changes

2.3.2 Satisfaction evaluation
The distribution of respondents achieving scores of 4

or higher on each item was depicted in Figure 1, showing
higher proportions for Q1-Q4 compared to Q5-Q7.

Overall satisfaction scores did not significantly differ
among medical staff from different regions,
administrative levels, or professional titles regarding
IGMS (P>0.05) (Table 3)
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Tab.2 Basic information of the surveyed units and medical staff

[case(%)]

Surveyed units （n=119） Medical staff（n=97）

Hospital level Job

Tertiary hospitals 109（91.6） Doctor 61（62.9）

Secondary hospitals 10（8.4） Nurse 36（37.1）

Region Professional title

Southern Jiangsu 59（49.6） Senior 79（81.4）

Central Jiangsu 23（19.3） Intermediate 12（12.4）

Northern Jiangsu 37（31.1） Junior 6（6.2）

Organization level Region

Provincial-level 11（9.3） Southern Jiangsu 67（69.1）

Municipal-level 50（42.0） Central Jiangsu 13（13.4）

County-level 58（48.7） Northern Jiangsu 17（17.5）

Organization level

Provincial-level 15（15.5）

Municipal-level 40（41.2）

County-leve 42（43.3）

Tab. 3 Comparison of satisfaction in medical staff

[point, n=97,M (P25, P75)]

Indicator Score [M(P25 ,P75)] H P

Job 0.058 0.810

Doctor 29.0（25.0，31.5）

Nurse 29.0（26.0，31.0）

Professional title 0.976 0.614

Senior 29.0（26.0，31.0）

Intermediate 28.0（25.5，30.0）

Junior 29.0（23.8，29.8）

Region 0.190 0.909

Southern Jiangsu 29.0（26.0，31.0）

Central Jiangsu 29.0（24.5，33.0）

Northern Jiangsu 30.0（24.5，32.5）

Organization level 0.876 0.349

Municipal-level and above 29.0（25.0，31.0）

County-level 29.0（26.0，32.0）

Fig.1 Composition of scores above 4 for each item

3 Discussion

In recent years, information management systems
have rapidly developed across various medical fields,
supporting the prevention, treatment, and optimization of
processes for numerous diseases [17-18]. Studies have
shown that IGMS, as a management tool for diabetes
blood glucose monitoring, can improve glucose control,
reduce medical errors, enhance testing efficiency, and
improve clinical outcomes [11-15]. This study first
reported the use of IGMS in secondary and tertiary
hospitals within Jiangsu Province, China. Currently,
approximately 48.7% of hospitals in Jiangsu Province
utilize information management systems for blood
glucose. The highest usage rates were observed in
Southern Jiangsu (61.0%). Economic development levels
in different regions of Jiangsu Province, as indicated in
the "Jiangsu Statistical Yearbook 2022," may influence
the adoption of IGMS. Variations in departmental
adoption may lead to potential medical safety hazards
[19]. Maximizing the clinical utility of IGMS requires
active participation from clinical and functional
departments to provide standardized, stable, and efficient
high-glucose diagnostic and treatment procedures. An
increasing number of hospitals recognize the importance
of "informationization" in blood glucose management and
actively participate in establishing blood glucose
information platforms, making it possible to establish a
"provincial public blood glucose data platform."
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The feasibility of using the questionnaire to assess

medical staff satisfaction with IGMS was validated
through reliability and validity testing. The study found
no significant differences in IGMS satisfaction scores
among medical staff from different regions,
administrative levels, or professional titles. The total
questionnaire score was 35, with most satisfaction scores
ranging from 26 to 28, indicating overall satisfaction
among the majority of medical staff with IGMS.
Descriptive statistics for individual items indicated areas
for improvement in IGMS regarding network stability,
operational complexity, and training processes.
Application of 5G network technology can enhance
network stability; integration of networked glucose
meters and PDA devices can simplify testing procedures;
establishment of an IGMS management team within
hospitals and instructional video guides on operational
procedures can enhance training efficiency and
diversity among testing personnel. Future efforts should
focus on widespread application of IGMS to identify
shortcomings and make improvements to establish an
efficient, stable, and accurate blood glucose management
tool.

Limitations of this study include: (1) potential recall
bias in the questionnaire survey method; (2) lack of data
on inpatient prevalence rates of hyperglycemia and
medical costs, limiting further analysis of clinical benefits
associated with IGMS applications.

The utilization rate of IGMS in Jiangsu Province's
hospitals is increasing, with higher adoption rates
observed in economically developed regions and broader
usage within internal medicine departments. The main
current drawbacks and application bottlenecks of IGMS
are likely unstable networking, complex operational
procedures, and training challenges. As an
informationized and intelligent management tool for
diabetes, IGMS requires further promotion and adoption.
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