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Longitudinal study of a community hospital integrated model for
diabetes management in the Beijing Jingsong community
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Abstract

Objective: To determine the effects of a community hospital integrated model on the longitu-

dinal management of diabetic patients.

Methods: Four hundred forty-one patients with type 2 diabetes residing in Jingsong Commu-

nity were randomly assigned to intensive and standard groups. Metabolic parameters were meas-

ured in the two groups at baseline and after 36 months of management to compare the rate of goal

achievement.

Results: After comprehensive management, the overall control rate in the intensive group

was increased from 2.7% to 9.6% compared with 2.3%—4.5% in the standard group. Specifically,

the control rates for fasting plasma glucose, glycosylated hemoglobin, and blood pressure in the

intensive group were significantly increased from 54.1%, 40.0%, and 68.2% to 85.5%, 74.6%,

and 89.1%, respectively. The control rate for glycosylated hemoglobin in the intensive group was

significantly higher than the standard group after 36 months of treatment.

Conclusion: The community hospital integrated model for longitudinal management effec-

tively improved the control rate of glycosylated hemoglobin and the overall control rate in patients

with type 2 diabetes.
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Introduction

Diabetes is a chronic, lifelong disease associ-
ated with a number of potential complications.
Diabetic complications can be disabling and
are the main cause of death. Diabetes and
its complications cause an enormous eco-
nomic burden to affected families and soci-
ety. Intensive glucose control in patients with
type 2 diabetes (hereafter referred to as dia-
betes) can prevent the development and pro-
gression of microvascular complications. The

United Kingdom Prospective Diabetes Study
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(UKPDS) showed that compared with the
control group, intensive glucose control had
no significant effect on the risk of myocardial
infarction [1, 2]. During the extended period
of the study, however, the risks for diabetes-
related endpoints were decreased, and the
risks for myocardial infarction and all-cause
death were decreased by 13% [3]. A meta-
analysis showed that the relative risk for non-
fatal myocardial infarction is reduced by 15%
when the glycosylated hemoglobin (HbAlc)
level is decreased by 1% [4]. Between 70%
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and 80% of patients with type 2 diabetes die of cardiovascular
diseases. To decrease the overall rate of diabetic micro- and
macro-vascular complications, comprehensive management
must be implemented for diabetic patients residing in commu-
nities, which has become an important objective for reducing
the threat of diabetes. As one of the main battlefields for pre-
vention and treatment of diabetes in Beijing, our Center began
to cooperate with Class Three Grade A hospitals in 2008, and
has since carried out a joint comprehensive management pro-
gram for diabetics residing in communities for 36 months. The
aim of the current study was to determine various metabolic
indices before and after management to highlight changes in
the overall control rate and to identify a management pattern

suitable for diabetics residing in communities.

Subjects and methods

The current study was a sub-program of the longitudinal dia-
betes management program (Beijing Community Diabetes
Study) that was jointly carried out by Class Three Grade A
hospitals and 15 urban communities in Beijing. Fifteen com-
munity health centers in Beijing were selected using a multi-
stage random sampling method [5]. People with type 2 diabetes
(20-80 years of age) who lived in Jingsong Community >5
years were recruited for the study between August 2008 and
July 2009. The exclusion criteria were as follows: (1) patients
with a high level of residential mobility, poor compliance, and
serious disability; (2) patients with hepatic or renal failure; and
(3) patients with serious schizophrenia. A total of 441 patients
were enrolled in this study for management. Using a random
number table, the patients were randomly assigned to an inten-
sive management group (n=220 patients) and a standard man-
agement group (n=221 patients). The management period was

36 months. The authors received consent from all participants.

Under the
guidance of chief physicians from Class Three hospitals dur-
ing the whole process, and according to the Chinese Guide-
line for Type 2 Diabetes in 2007 [6], management regulations

were formulated for each group and general practitioners
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responsible for the management work were designated. In the
intensive group, HbAlc measurement was performed every 3
months and the urinary albumin excretion rate (UAER) meas-
urement was performed every 6 months. Follow-up visits and
medical record collection were performed every 2 months in
the intensive group. In the standard group, HbAlc measure-
ment was performed every 6 months and UAER measurement
was performed yearly. Follow-up visits and medical record
collection were performed every 3 months in the standard
group. Hepatic and renal function, lipid profiles, and electro-
cardiograms were performed for all patients yearly. Retinal
photography was also performed annually for all patients to

screen for retinopathy.

Physical examinations were performed.
Physiologic and biochemical indices were measured. The control

rates were calculated.

Patients with poor glycemic
control, acute serious metabolic disorders, infectious compli-
cations, or severe and complex chronic complications were
therefore transferred from the Community Health Service
Center to Class Three Grade A hospitals. When such condi-
tions were controlled and stabilized, the patients were trans-
ferred back to the Community Health Service Center from
Class Three Grade A hospitals.

Fasting
plasma glucose (FPG): FPG <7.2 mmol/L; HbAlc <7.0%; sys-
tolic blood pressure (SBP) <130 mmHg; diastolic blood pressure
(DBP) <80 mmHg; low density lipoprotein-cholesterol (LDL-c):
<2.6 mmol/L for patients without coronary heart disease, <1.8
mmol/L for patients with coronary heart disease. Overall control

rates: The calculation included patients who met all these goals.

The database was established using
EpiData3.0, and specially-assigned personnel were appointed
to verify data entries and import the data to SPSS 11.5. Then,
various data of enrolled patients before and after 36 months
of treatment were processed and analyzed. Continuous vari-

ables were assessed by a t-test and expressed as the mean and
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standard deviation. Enumeration variables were assessed by a
¢ test and expressed as a percentage. A P value <0.05 in two-

tailed tests was considered to be statistically significant.
Results

Four hundred forty-one patients were between 30 and 87 years
of age. The average ages were 64.7£8.4 years and 64.249.0
years in the intensive and standard groups, respectively
(P>0.05). Most patients were women, accounting for 64.5%
and 67.4% of the participants in the intensive and standard
groups, respectively. The Han population accounted for the
vast majority of participants (97.2% and 96.3%, respectively).
Married patients accounted for 98.6% and 97.8% of the partici-
pants, respectively. Most of the patients were retired (81.7% and
78.4%, respectively). The monthly incomes were 1000~4000
yuan for most families, accounting for 90.9% and 96.4% of the
participants, respectively. The average duration of disease was

8.417.1 years and 8.017.2 years in the intensive and standard

groups, respectively. There were no significant differences in

clinical characteristics between the two groups (P<0.05).

Before management, the differences in the FPG, HbA ¢, blood
pressure, LDL-c, and overall control rate in the intensive and
standard group were not statistically significant. After man-
agement, the FPG, HbAlc, blood pressure, and overall con-
trol rate of both groups were increased (P<0.05). The control
rates of various indices in the intensive group were higher than
the standard group. The overall control rate in the intensive
group after treatment was significantly higher than the stand-
ard group (x*=4.522 P=0.039). The FPG, HbAlc, SBP, DBP,
and LDL-c in the intensive and standard groups were signifi-
cantly decreased compared to before treatment. The overall
control rate in the standard group was increased after manage-
ment; however, the difference was of no statistical significance
(Tables 2 and 3, Fig. 1).

Table 1. The demographic characteristics between the intensive and standard groups.

Characteristic Intensive group Standard group Statistics P-value
(n=220) (n=221)
Gender 0.406 0.524
Male 78(35.5) 72(32.6)
Female 142(64.5) 149(67.4)
Age (years) 64.718.4 64.249.0 0.577* 0.564
Nationality 0.921 0.418
Han 214(97.3) 213(96.4)
Others 6(2.7) 8(3.6)
Marital status 7.875 0.096
Married 201(91.4) 185(83.7)
Others 19(8.6) 36(16.3)
Occupation 0.864 0.353
Retired 180(81.8) 173(78.3)
Others 40(18.2) 48(21.7)
Family incomes (yuan) 9.759 0.135
<1000 5(2.3) 4(1.8)
1000~4000 117(53.2) 124(56.1)
>4000 98(44.5) 93(42.1)
Duration of diabetes (years) 8.417.1 8.0£7.2 0.546* 0.585

Note: “represents u values; other statistics were y? values.
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Fig. 1. The control rates of fasting plasma glucose (A), HbAlc (B), blood pressure (C), low density lipoprotein (D), and the overall control rate

(E) in both groups before and after management.

Discussion hospitals plays a leading role in the prevention and treatment

Diabetes is a clinical syndrome with metabolic disorders as
the main manifestation and vascular complications as the
main outcome. Only by achieving overall control of various
risk factors for diabetes can the progression of diabetes and
occurrence of complications be controlled [1, 2]. Although the

professional technical strength of Class Three and Class Two

24

of diabetes, the functions of the individuals, families, and
community health service institutions have become the focus
of more and more attention during the treatment of diabetes
as a complicated chronic disease [8, 9]. Studies have shown
that Class One hospitals should improve the capacity for dia-

betes treatment and prevention [10]. Many studies have shown
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that diabetes management in communities will improve the
treatment effects [11-14]. Therefore, the community hospital
integrated model for diabetes management emerged, and its
remarkable effects had been confirmed in practice. Internet-
based video case consultation between general practitioners
and specialists was used in one study [15]. In the current study,
chief physicians from Class Three Grade A hospitals were
directly assigned to communities. The chief physicians pro-
vide guidance, training, and face-to-face communication with
general practitioners and patients, thus improving the manage-
ment level of diabetes, resident health awareness, and good
compliance in communities, helping the patients maintain a
reasonable diet, appropriate exercises, and medications.

Health records had been filed in the Community Health
Service Center for the 441 diabetic patients that voluntarily par-
ticipated in this study and the long-term follow-up treatment.
After 36 months of standardized management, especially the
community hospital integrated model for diabetes manage-
ment, the patients’ mean glucose level was decreased to 6.5
mmol/L and the mean HbAIc was decreased to 6.7%. The rate
achieving HbAlc <7.0% in the intensive group was increased
from 40% before treatment to 74.6% after treatment compared
to the 68.8% of the standard group after treatment. Chi et al.
[16] reported the level of glucose control for 2077 inpatients
and outpatients with diabetes from 36 hospitals of Beijing in
2008; 24.6% of the patients achieved a HbAlc <6.5%. In the
BCDS study [17] involving 15 communities in Beijing, 31.8%
of patients with type 2 diabetes achieved a HbAlc <6.5%.
Approximately 30% of patients with diabetes achieve euglyce-
mia, which may be improved with management.

Management of diabetes is not only to ensure blood glu-
cose, but also other various risk factors under control, such
as blood lipids and blood pressure. Management of diabetes
includes individualized guidance of lifestyle. Based on the
UKPDS, intensive blood pressure control reduced the mor-
tality and risk of related complications in diabetic patients
with hypertension [18]. In the Beijing communities, how-
ever, 17.8% of patients with type 2 diabetes were normoten-
sive [19] and 30.9% of patients with dyslipidemia had LDL-c
under control [20]. For patients in the intensive group, the
SBP and DBP were decreased by 4.6 mmHg and 1.4 mmHg,

respectively, which was significantly different compared with
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before treatment. For patients in the standard group, SBP was
decreased by 3.7 mmHg; however, DBP was reduced by only
0.5 mmHg (no significant difference). LDL-c in the intensive
group was significantly decreased, while the change in LDL-c
in the standard group was not significantly different.

According to the recommendations of the China Guideline
for Type 2 Diabetes in 2007 and 2010, management goals may
only be achieved with comprehensive management, and the
effects of comprehensive management of diabetes can only be
explained through overall control of related measures. As shown
in the current study, the community hospital integrated model
for diabetes management increased the overall control rate of
the 441 patients. After treatment, the overall control rate of the
intensive group was significantly increased by 6.9% (from 2.7%
to0 9.6%), and the overall control rate in the standard group was
increased by 2.2% (no significant difference). The American
Diabetes Association (ADA) and Chinese Diabetes Society have
both recently emphasized the importance of overall control in
diabetes management [7, 21]. The overall control standard in the
current study was designed according to the recommendations of
the Chinese Guideline for Type 2 Diabetes 2010 to further prove
the outstanding effects of this pattern in comprehensive preven-
tion and treatment for diabetics in communities. There is a large
number of diabetic patients in need of management within com-
munities; however, general practitioners lack public confidence
and influence due to their limited technical level. Thus, the long-
term consulting arrangement undertaken by experts from Class
Three Grade A hospitals provided community patients with an
expert level of service comparable to tertiary hospitals, and a
cohort of physicians with continuously improving clinical skills.
The entire medical strength of communities and patient compli-
ance with diabetic management were also gradually improved,
which in turn proved the effectiveness of the community hospi-
tal integrated model for diabetes management in communities.
With lower costs and better effects, the BCDS has demonstrated
a fine example of detailed management, which is a suitable pat-
tern worthy of implementation among other communities.

In addition, as shown in the current study, in the intensive
group the improvement in lipid control was not as significant
as control of blood glucose and blood pressure. This finding
may be related to general practitioners paying more attention

to blood glucose and blood pressure during the management

[N}
(9}
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process. Alternatively, the finding also indicates that gen-
eral practitioners should pay more attention to lipid control.
Then, the concept could be transferred to the patients, thus
achieving a better overall control outcome. Therefore, this
management pattern should be further improved based on

future studies.
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