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Purpose: We sought to investigate and improve the integrated management of hypertension 
in general and community hospitals in China.
Patients and Methods: We carried out a cross-sectional study in 90 centers from 15 cities 
in China from 2017 to 2018. Patients with primary hypertension were included.
Results: Of the total 4286 patients included, 43.2% of them controlled blood pressure (BP) 
below 140/90 mmHg while only 11.5% controlled BP below 130/80 mmHg. The control rate 
of low-density lipoprotein-C (LDL-C) in patients with concomitant coronary artery disease 
(CAD), diabetes (DM), and chronic kidney disease (CKD) was 24.7%, 49.4%, and 40.6%, 
respectively. Thirty-one percent of the DM patients had HbA1c levels greater than 8% while 
21.7% of the non-DM patients had HbA1c≥6.5%. The control rate of body mass index (BMI) 
was 54.4% in men and 59.8% in women. As compared to patients from community hospitals, 
patients from general hospitals had poorer control of BP<140/90 mmHg (OR 0.63, 95% CI 
0.55–0.73, p<0.001), comparatively better attainment of LDL-C, particularly <1.8 mmol/L in 
CAD (OR 3.25, 95% CI 2.02–5.24, p<0.001), similar control of HbA1c < 8.0% in diabetes 
(OR 0.64, 95% CI 0.41–1.00, p=0.052) and comparatively worse achievement of 
BMI<25 kg/m2 (OR 0.72, 95% CI 0.63–0.83, p<0.001).
Conclusion: The integrated management of hypertension needs to be improved. Besides 
LDL-C, the management of BP, blood glucose (BG), and BMI need to be strengthened in not 
only community hospitals but also general hospitals.
Keywords: hypertension, hypercholesterolemia, diabetes, body mass index, abdominal 
circumference

Introduction
Cardiovascular disease has been stated to be the majority of preventable mortality 
in non-communicable disease at the 65th World Health Assembly.1 To reduce 
cardiovascular morbidity and mortality, a lot of effort needs to be adopted including 
lifestyle management, risk factor management, and optimal medical treatment. 
Although there is common agreement on cardiovascular disease prevention,2 the 
risk assessment and management in individual patients remain insufficient. 
Integrated evaluation and guideline implementation should be encouraged to 
improve preventive cardiology.

Hypertension is highly prevalent and is the major cause of cardiovascular, 
cerebrovascular, and kidney disease. Therefore, lowering blood pressure (BP) will 
surely reduce the risks of major cardiovascular events. Unfortunately, BP control is 
unsatisfactory worldwide even if the target is 140/90 mmHg. Increasing evidence 
suggests that BP goes lower than 130/80 mmHg will be more beneficial and modern 
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guidelines focusses on lower BP targets.3,4 Thus, there will 
be a huge gap between guideline recommendations and the 
current BP management.

Additionally, metabolic disorders and other risk factors 
are not always taken into account by patients or specia-
lized physicians. A large proportion of patients with hyper-
tension are overweight, have concomitant coronary artery 
disease (CAD), diabetes, prediabetes, dyslipidemia, and 
have other risk factors like smoking. The knowledge of 
integrated management of hypertension is still lacking. 
A comprehensive management mode is critically impor-
tant to further reduce the cardiovascular risks both in the 
primary and secondary prevention of cardiovascular 
disease.5,6

A lot of effort has been previously made, but cardio-
vascular morbidity and mortality still rank high among the 
entire population. In the EUROASPIRE IV study of cor-
onary patients from 78 centers in 24 European countries, 
42.7% had blood pressure (BP) ≥140/90mmHg, 80.5% had 
low-density lipoprotein cholesterol (LDL-C) ≥1.8 mmol/l, 
26.8% had self-reported diabetes and 37.6% had body 
mass index (BMI) ≥30 kg/m2.7 Not only in secondary 
prevention but also in primary prevention, there is still 
a lot that can be done to narrow the gap between the 
guidelines and the current undertreatment of hypertensive 
patients.

Concerning integrated management of hypertension for 
primary and secondary prevention, general hospitals and 
community hospitals should both be involved. To investi-
gate the current management of hypertension in China and 
the roles that general hospitals and community hospitals 
play in this field, we carried out a national observational 
study to illustrate the integrated management in hyperten-
sion. We aimed to identify the main differences between 
general and community hospitals and to improve the pre-
ventive cardiology in both settings.

Patients and Methods
We carried out a cross-sectional study (UPPDATE 
STUDY) in 90 centers from 15 cities in China from 
2017 to 2018. Patients with primary hypertension were 
recruited from the out-patient clinics using convenience 
sampling in both general hospitals and community hospi-
tals. The inclusion criteria were patients with primary 
hypertension who were older than 18 years old. The exclu-
sion criteria were patients with secondary hypertension, 
active tumor, or cognitive impairment. Information was 
collected with a detailed questionnaire for each participant. 

All participants provided written informed consent and 
approved the information to be published. Research pro-
tocols were approved by the Ethics Committee of Huashan 
Hospital, Fudan University (2017-282-1). The study was 
conducted in accordance with the Declaration of Helsinki. 
The patient and public were involved to provide patient- 
centered healthcare services.

Office BP was measured three times with one-minute 
interval at each visit and the average of the last two read-
ings was recorded. The targets were defined as office BP < 
140/90 mmHg or office BP < 130/80 mmHg according to 
the guidelines. LDL-C targets were defined according to 
the 2016 Chinese guideline of dyslipidemia as <1.8 mmol/ 
L for very high risk, <2.6 mmol/L for high risk, and <3.4 
mmol/L for mid and low risk. The targets of glycemic 
control were defined according to 2019 ADA guidelines 
of diabetes as <6.5% (more stringent), <7.0% (reasonable), 
and <8.0% (less stringent).8 CKD was defined as estimated 
glomerular filtration rate (eGFR) < 60 mL/min/1.73m2 

(MDRD Equation). Overweight was defined as 25 kg/m2 

≤BMI<30 kg/m2 and obesity was defined as BMI≥ 30 kg/ 
m2 according to the 2000 WHO standard.9 Elevated waist 
circumference was defined according to the 2005 AHA 
guideline as greater than 90 cm in males and greater than 
80 cm in females (Asian).10

Student’s t-test was used for continuous variables and 
Chi-square test was used for categorical variables. Logistic 
regression was used to compare the control rate in general 
hospitals and community hospitals. A forward stepwise 
method was used in the logistic regression model. Odds 
ratios (OR) and 95% confidence intervals were used for 
the estimation. P<0.05 was considered statistically signifi-
cant. Stata 13.0 was used for statistical analysis.

Results
General Characteristics
A total of 4286 participants were included (Figure 1). 
Among them, 56% were male. The average age was 
64.81±12.71 years. 92.5% of them were on antihyperten-
sive therapy and had an average BP of 141.65±17.35/ 
83.45±11.88 mmHg. The average BMI was 24.88 
±4.04 kg/m2. The Smoking rate was 14.3% in total parti-
cipants and 24.3% in males. 54.8% of participants were 
receiving statin therapy. 22.4% of them had diabetes and 
20.6% had CAD. 22.0% of the participants had CKD and 
the average eGFR was 79.24±29.18 (Table 1).
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The Integrated Management of 
Hypertension
In patients with hypertension, 92.5% were on antihyperten-
sive medication. Only 43.2% achieved BP < 140/90 mmHg 
and 11.5% achieved BP < 130/80 mmHg. The proportion of 
patients with BP<140/90 mmHg ranged from 18.2% to 
47.5% according to the age groups. Patients in their 20’s 
had the lowest control rate of 18.2% and patients in their 
60’s had the highest control rate of 47.5%. The proportion of 
patients with BP<130/80 mmHg ranged from 0% to 15.7% 
according to the age groups. The control of BP was poor 
particularly in young patients (Figure 2).

According to the 2016 Chinese Guideline of 
Dyslipidemia, patients with LDL-C lower than 1.8 mmol/ 
L accounted for 14.2%, 1.8–2.6 mmol/L accounted for 
29.3% and 2.6–3.4 mmol/L accounted for 30.1%. 26.4% 
of the patients did not achieve the LDL-C target of 3.4 
mmol/L (≥3.4mmol/L) (Figure 1).

CAD accounted for 20.5% of the participants. But only 
24.7% of patients with CAD achieved the target of LDL-C 
< 1.8 mmol/L. Diabetes accounted for 22.3% of the parti-
cipants. 50.5% of patients with diabetes did not achieve 
the target of LDL-C <2.6 mmol/L. CKD accounted for 
22.0% of the participants. 59.5% of patients with CKD did 

not achieve the target of LDL-C<2.6 mmol/L. 
Unfortunately, smoking rates did not decrease in hyperten-
sion with CAD, diabetes, or CKD. BMI value did not 
decrease either. Hypertensive patients with diabetes and 
CKD had increased BMI values (Table 2).

22.3% of the total patients had self-reported diabetes. 
BG was poorly controlled. HbA1c levels greater than 8.0% 
reached 31% in patients with diabetes. In patients without 
self-reported diabetes, 40.5% of them had FBG in the 
range of 5.6–7.0 mmol/L and 21.8% of them had HbA1c 
greater than 6.5%, which met the diagnosis of pre-diabetes 
and diabetes.11 (Table 3)

The average BMI was 24.68±4.40 in females and 25.05 
±3.72 in males. 59.8% of the females and 54.4% of the males 
attained the BMI targets. The average abdominal circumfer-
ence was 82.28±13.34 cm in females and 87.96±14.31 cm in 
males. Only 38.7% of the female and 57.9% of the males 
achieved the target of the abdominal circumference (Table 4).

Characteristics of Patients from General 
and Community Hospitals
Patients of general hospitals were much younger than 
those of community hospitals (63.0±13.3 vs 67.0±12.3, 
p<0.01). Males accounted for more in general hospitals 
than in community hospitals (61.8% vs 53.6%, p<0.01).

Figure 1 The flow charts of the inclusion/exclusion steps of the cross-sectional study.
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The average BP in general hospitals was higher than 
that in community hospitals (144.6±20.5/85.6±13.6 mmHg 
vs 140.0±16.4/82.9±11.9 mmHg, p<0.01). Fewer patients 
had their BP controlled under 140/90 mmHg in general 
hospitals than in community hospitals (34.5% vs 46.6%, 
p<0.01). ABPM was not frequently used in general or 
community hospitals (4.2% vs 4.9%, p=0.34).

The plasma lipid levels were much more well- 
controlled in general hospitals than in community hospi-
tals. In patients with CAD, more patients achieved LDL-C 
lower than 1.8 mmol/L in general hospitals than in com-
munity hospitals (39.7% vs 16.7%, p<0.01).

However, blood glucose was still poorly managed and 
the average HbA1c was higher in general hospitals than in 
community hospitals (8.2±2.5 vs 7.4±1.9, p<0.01).

The average BMI was also higher in general hospitals 
than in community hospitals (25.3±3.7 vs 24.7±4.2, 
p<0.01) (Table 5).

After adjusting for age, gender, anti-hypertensive ther-
apy, statin therapy, and anti-diabetes therapy, general 
hospitals turned out to have worse control of BP < 140/ 
90 mmHg (OR 0.63, 95% CI 0.55–0.73, p<0.001) and 
similar control of BP<130/80 mmHg (OR 0.85,95% CI 
0.68–1.06, p=0.138), comparing to community hospitals 
(Table 6).

Patients in general hospitals had better control of LDL- 
C <1.8 mmol/L in CAD (OR 3.25, 95% CI 2.02–5.24, 
p<0.001), better control of LDL-C <2.6 mmol/L in DM 
(OR 1.57, 95% CI 1.05–2.34, p=0.026) and better control 
of LDL-C < 2.6 mmol/L in CKD (OR 3.13, 95% CI 
1.72–5.71, p<0.001) (Table 6).

The control of HbA1c in patients with DM was similar 
in general and community hospitals at the target of 6.5% 
(OR 0.77, 95% CI 0.47–1.25, p=0.292), the goal of<7.0% 
(OR 0.83, 95% CI 0.54–1.27, p=0.393) and the target of 
8% (OR 0.64, 95% CI 0.41–1.00, p=0.052) (Table 6).

Table 1 General Characteristics of Patients with Hypertension

Total N=4286 Female N=1885 Male N=2401 p

Age 64.81±12.71 65.87±11.59 63.98±13.46 <0.001

BMI 24.88±4.04 24.68±4.40 25.05±3.72 0.003

Abdominal circumference(cm) 85.45±14.17 82.28±13.34 87.96±14.31 <0.001

Smoking 14.3% 1.6% 24.3% <0.001

SBP (mmHg) 141.65±17.35 141.44±17.70 141.81±17.08 0.49

DBP (mmHg) 83.45±11.88 82.46±11.71 84.23±11.95 <0.001

BP<140/90 mmHg (%) 43.2% 45.3% 41.6% 0.018

BP<130/80 mmHg (%) 11.5% 13.5% 10.0% <0.001

Antihypertensive therapy 92.5% 94.0% 91.4% <0.001

TC (mmol/L) 4.79±1.33 4.99±1.31 4.63±1.31 <0.001

LDL-C (mmol/L) 2.84±1.13 2.98±1.27 2.72±0.97 <0.001

HDL-C (mmol/L) 1.27±0.33 1.34±0.32 1.21±0.32 <0.001

TG (mmol/L) 2.02±1.54 2.05±1.49 1.99±1.58 0.32

Statin treatment 54.8% 56.3% 53.5% 0.09

DM 22.4% 22.3% 22.4% 0.96

CAD 20.6% 21.0% 20.3% 0.61

CKD 22.0% 25.5% 19.3% <0.001

eGFR 79.24±29.18 75.13±26.92 82.48±30.47 <0.001

Abbreviations: BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic blood pressure; TC, total cholesterol; LDL-C, low density lipoprotein-C; HDL-C, high 
density lipoprotein-C; TG, triglyceride; DM, diabetes mellitus; eGFR, estimated glomerular filtration rate.
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The control of BMI was worse in general hospitals 
comparing to community hospitals (OR 0.72, 95% CI 0.-
63–0.83, p<0.001) (Table 6).

Discussion
Our study illustrated the inadequate integrated manage-
ment of BP and other risk factors in patients with hyper-
tension. Although 92.5% of hypertension were on 
antihypertensive treatment, only 43.2% of them controlled 
BP below 140/90 mmHg and 11.5% controlled BP below 
130/90 mmHg. BP control in younger patients was poorer 
than average. Approximately half of the patients were 

taking statins, but LDL-C control was around 24.7–49.4% 
in very high-risk and high-risk patients. In patients with 
self-reported diabetes, 31% had HbA1c greater than 8.0%. 
In patients without self-reported diabetes, 40.5% had 
impaired fasting glucose and 21.8% had HbA1c greater 
than 6.5%. BMI control was around 54.4%-59.8%. Waist 
circumference was particularly poorly managed in 
females. Smoking rate was 14.3% in total and 24.3% in 
males, which did not tend to decrease in patients with 
concomitant CAD, diabetes, and CKD.

Compared to the community hospitals, the general 
hospitals achieved much lower LDL-C levels in very high- 

Figure 2 The control of BP and LDL-C in patients with hypertension. (A) The control rate of BP < 140/90 mmHg and BP <130/80 mmHg according to the age categories. 
(B) The control of LDL-C in hypertensive patients. 
Abbreviations: BP, blood pressure; LDL-C, low-density lipoprotein cholesterol.

Table 2 LDL-C Management in Patients with Concomitant CAD, Diabetes and CKD

Non-CAD CAD p Non-Diabetes Diabetes p Non-CKD CKD p

Smoking 14.6% 13.1% 0.28 13.8% 16.3% 0.07 13.1% 13.2% 0.83

BMI 24.88±3.95 24.88±3.68 0.99 24.78±3.81 25.20±4.11 0.005 24.91±3.87 25.61±5.97 0.001

Statin(%) 47.4% 79.8% <0.001 50.7% 66.2% <0.001 58.2% 67.1% <0.001

LDL-C (mmol/L) <0.001 0.04 <0.001

<1.8 11.1% 24.7% 13.1% 17.5% 15.9% 12.9%

1.8–2.6 28.9% 33.4% 29.0% 31.9% 32.5% 27.7%

2.6–3.4 32.7% 21.4% 30.7% 29.1% 29.3% 29.4%

3.4–4.1 16.9% 13.4% 17.0% 13.2% 14.7% 18.2%

4.1–4.9 8.0% 5.8% 7.8% 6.3% 6.5% 7.6%

≥4.9 2.4% 1.3% 2.4% 1.9% 1.2% 4.3%

Abbreviations: CAD, coronary artery disease; CKD, chronic kidney disease; LDL-C, low density lipoprotein-C.
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risk and high-risk patients. However, the control of BP and 
BMI were worse in general hospitals while the control of 
HbA1c was similar in the two settings of hospitals.

Besides LDL-C, the management of BP, BG, and BMI 
should also be strengthened not only in community hospitals 
but also in general hospitals. The achievement in general 
hospitals was not superior as expected. Three possible rea-
sons were considered. The first being that patients in general 
hospitals might be more seriously ill, usually having more 
comorbidities. The second reason being that patients were 
treated in a more specialized model in general hospitals rather 
than an interdisciplinary model in community hospitals. The 
last reason that was considered was that LDL-C lowering 
therapy had always been emphasized over other risk factors 
particularly in cardiologists from general hospitals.

The integrated management of BP and other risk fac-
tors has been demonstrated to be critically important to 
improve the prognosis of hypertensive patients. BP, BG, 
lipid, weight, and lifestyle management are the integrated 
strategies that will reduce the risk of cardiovascular dis-
ease far more than BP management alone.

The SPRINT study showed that intensive treatment of 
systolic blood pressure (SBP) lower than 120 mmHg could 
significantly reduce the primary outcome compared to the 
standard treatment (SBP<140mmHg) in patients with 
hypertension.12 The 2017 ACC guidelines have already low-
ered the definition of hypertension and BP target from 140/90 
mmHg to 130/80 mmHg.4 The 2018 ESC guidelines have 
defined 130–139/85–89 mmHg as high normal and treated 
BP should be targeted to < 130/80 mmHg if tolerated.3 The 
recently published 2020 ISH guidelines also defined 
130–139/85–89 mmHg as high normal, the essential target 
should be 140/90mmHg and the optimal target should be 
130/80 mmHg in patients < 65 years.13

Similarly, the 2019 ESC guidelines for the management 
of dyslipidemia have lowered the target of LDL-C level from 
1.8 mmol/L to 1.4 mmol/L in patients with very high risks.14 

The gap between the guideline implementation and the clin-
ical practice seems to be widening rather than narrowing.

The prevalence of diabetes has always been increasing 
due to population growth, aging, economic development, and 
lifestyle change. The worldwide prevalence of diabetes 
increased from 4.3–5.0% to 7.9–9.0% from 1980 to 2014.15 

In China, the prevalence of diabetes increased from 9.7% in 
2007 to 10.4% in 2013 and 11.2% in 2017 and the prevalence 
of prediabetes was 35.7% in 2013.16–18 In our study, the 
prevalence of diabetes was 22.3% in hypertensive patients. 
In the recently published 2019 ESC guidelines on diabetes, 
prediabetes and cardiovascular disease, the management of 
BG in cardiovascular disease has been highlighted which 
indicated the brand-new concept of preventive cardiology.19 

The ISH guidelines have also recommended FBG <7 mmol/l 
or HbA1c <7% in hypertension.13 A lot of effort is required 
in the integrated management to improve the primary and 
secondary prevention of cardiovascular diseases.

The prevalence of obesity has also been rising in the past 
ten years from 5.7% to 6.3%.17 In our study, obese patients 
accounted for 6.4% whereas overweight patients accounted 
for 36.8%, which remained as a large population to be 
managed to achieve further fitness. The prevalence of obesity 
(BMI≥30 kg/m2) and central obesity (waist circumferen-
ce≥80cm) was found to be higher in females.

Table 3 BG Management in Patients with Hypertension

Non-Diabetes Diabetes p

FBG (mmol/L) <0.001

<5.6 54.1% 11.4%

5.6–7.0 40.5% 32.4%

≥7.0 5.4% 56.2%

HbA1c (%) <0.001

<6.5 78.3% 26.2%

6.5–7.0 12.1% 17.5%

7.0–8.0 2.7% 25.3%

≥8.0 7.0% 31.0%

Abbreviation: FBG, fasting blood glucose.

Table 4 Body Weight Management in Patients with Hypertension

Total Female Male p

BMI (kg/m2) 24.88±4.04 24.68±4.40 25.05±3.72 0.003

BMI <0.001

BMI<25 (kg/m2) 56.8% 59.8% 54.4%

BMI 25–30 (kg/ 
m2)

36.8% 33.5% 39.4%

BMI ≥30 (kg/m2) 6.4% 6.7% 6.2%

Abdominal 
circumference (cm)

85.45±14.17 82.28±13.34 87.96±14.31 <0.001

Abdominal 
circumference 
controlled %

/ 38.7% 57.9% <0.001

Abbreviation: BMI, body mass index.

https://doi.org/10.2147/RMHP.S306735                                                                                                                                                                                                                                

DovePress                                                                                                                                      

Risk Management and Healthcare Policy 2021:14 2542

Xie et al                                                                                                                                                               Dovepress

https://www.dovepress.com
https://www.dovepress.com


Table 5 Integrated Management of Hypertension in General and Community Hospitals

Community Hospitals General Hospitals p

Total number 3039 1247

Age (years) 67.0±12.3 63.0±13.3 <0.001

Male 53.6% 61.8% <0.001

CAD 19.8% 22.5% 0.06

DM 21.8% 23.7% 0.81

CKD 14.1% 9.4% <0.001

Antihypertensive therapy (%) 92.8% 91.8% 0.23

SBP (mmHg) 140.0±16.4 144.6±20.5 <0.001

DBP (mmHg) 82.9±11.9 85.6±13.6 <0.001

BP<140/90 mmHg 46.6% 34.5% <0.001

BP<130/90mmHg 12.2% 10.0% 0.04

ABPM % 4.9% 4.2% 0.34

TC (mmol/L) 4.91±1.33 4.51±1.26 <0.001

HDL-C (mmol/L) 1.32±0.33 1.16±0.29 <0.001

TG (mmol/L) 2.07±1.57 1.90±1.45 0.02

LDL-C (mmol/L) 2.92±1.18 2.64±0.97 <0.001

LDL-C in CAD <0.001

<1.8 16.7% 39.7%

1.8–2.6 33.4% 33.3%

2.6–3.4 25.3% 14.1%

≥3.4 24.6% 12.8%

LDL-C in Non-CAD 0.06

<1.8 10.2% 13.4%

1.8–2.6 27.7% 32.0%

2.6–3.4 34.1% 29.0%

≥3.4 28.0% 25.6%

Diabetes

FBG (mmol/L) 7.6±2.6 8.1±2.9 0.039

HbA1c (%) 7.4±1.9 8.2±2.5 <0.001

Anti-diabetes medication (%) 89.2% 85.8% 0.16

Non-diabetes

FBG (mmol/L) 5.6±0.9 5.7±1.2 0.07

HbA1c (%) 6.2±1.6 6.2±1.8 0.86

BMI 24.7±4.2 25.3±3.7 <0.001

Abbreviations: CAD, coronary artery disease; DM, diabetes mellitus; CKD, chronic kidney disease; SBP, systolic blood pressure; DBP, diastolic blood pressure; ABPM, 
arterial blood pressure monitoring; TC, total cholesterol; LDL-C, low density lipoprotein-C; HDL-C, high density lipoprotein-C; TG, triglyceride; FBG, fasting blood glucose; 
BMI, body mass index.
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There are several ways to improve the integrated manage-
ment of hypertension. Great effort should be made to follow 
up with the patients to optimize the medical therapy. The 
guidelines should be implemented during daily clinical prac-
tice for better achievement of the targets. Patients should be 
screened and risk assessment should be done for better eva-
luation in primary and secondary prevention. The knowledge 
of lifestyle management should be further strengthened dur-
ing patient education. On the other side, patients should be 
treated as a whole rather than from a single aspect. The 
integrated management and whole disease course manage-
ment of hypertension should be adopted in not only commu-
nity hospitals but also general hospitals.

The weakness of our study was the relatively small sample 
size. Moreover, patients were recruited using convenience 
sampling which could have caused bias. However, the strength 
of our study was that it was a multi-center cross-sectional study 
with 15 cities all over the country which made it possible for 
the results to be generalized to all patients in China. 
Furthermore, to our knowledge, it was the first study to com-
pare the integrated management and guidelines implementa-
tion in general and community hospitals. More effort should be 
made in not only community hospitals but also general hospi-
tals to reduce cardiovascular morbidity and mortality.

Conclusions
There was a huge gap between guideline implementation 
and clinical practice concerning the integrated manage-
ment of hypertensive patients. A lot more effort is required 
in both general and community hospitals to reduce the risk 
of cardiovascular diseases in patients with hypertension.
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Abbreviations: BP, blood pressure; LDL-C, low density lipoprotein-C; CAD, coronary artery disease; DM, diabetes mellitus; CKD, chronic kidney disease; BMI, body mass 
index.
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