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higher than that for the non-standardized 
management group, which is also much higher than 
the average control rate of 17.2% for the Chinese 
hypertensive population treated with 
antihypertensive drugs[12]. However, the effective 
control level leaves much to be desired when 
considering the gaps with other studies; for instance, 
the control rate was 64.4% for the American 
hypertensive population under antihypertensive 

treatment in 2009-2010[13].  
Notwithstanding the insufficiency of the 

management of hypertension, we still found that 
once the standardized management was completed, 
it had a significant and positive impact on the 
knowledge, lifestyle behavior, treatment, and blood 
pressure control. This is possibly relevant to the 
improved hypertension management policy 
environment, such as extensive health promotion, basic 

Table 3. A Multivariable Analysis Fitted by the GEE Model Examining the Effect of Standardized Management 
on the Knowledge, Lifestyle Behavior, Treatment, and Control Status of Hypertensive Patients 

OR (95% CI) 

Predictors 
Knowledge Score 

Dietary Diversity 
Score 

Exercise Medically Treated 
Blood Pressure 
under Control 

Standardized management      

No 1.00 1.00 1.00 1.00 1.00 

Yes 1.70 (1.30, 2.22)** 1.22 (1.02, 1.46) * 1.15 (0.92, 1.43) 1.37 (1.14, 1.64)** 1.30 (1.11, 1.52)** 

Area      

Rural 1.00 1.00 1.00 1.00 1.00 

Urban 2.36 (1.83, 3.03)*** 1.53 (1.26, 1.86)*** 2.70 (2.14, 3.39)*** 1.32 (0.98, 1.77) 1.68 (1.40, 2.00)*** 

Age group (y)      

35-64 1.00 1.00 1.00 1.00 1.00 

≥ 65 0.71 (0.60, 0.82)*** 0.91 (0.80, 1.04) 1.31 (1.12, 1.53)** 1.00 (0.84, 1.19) 1.05 (0.92, 1.21) 

Gender      

Male 1.00 1.00 1.00 1.00 1.00 

Female 0.89 (0.77, 1.04) 0.81 (0.72, 0.90)** 0.84 (0.72, 0.99)* 1.29 (1.10, 1.50)** 1.11 (0.98, 1.26) 

Education      

Elementary and below 1.00 1.00 1.00 1.00 1.00 

Middle school 2.28 (1.88, 2.76)*** 1.22 (1.04, 1.44)* 1.36 (1.13, 1.63)** 1.18 (0.94, 1.47) 1.07 (0.93, 1.23) 

High school and above 4.17 (3.27, 5.32)*** 1.34 (1.03, 1.73)* 2.00 (1.52, 2.62)*** 1.07 (0.82, 1.41) 1.06 (0.89, 1.27) 

Marital status      

Unmarried, Divorced, or 
Widowed 

1.00 1.00 1.00 1.00 1.00 

Married 1.37 (1.11, 1.70)** 1.25 (1.03, 1.52)* 0.90 (0.74, 1.10) 1.19 (1.00, 1.42) 1.06 (0.92, 1.22) 

Average household yearly income     

< 10,000 RMB 1.00 1.00 1.00 1.00 1.00 

≥ 10,000 RMB 1.43 (1.11, 1.83)** 1.28 (1.06, 1.56)* 1.30 (1.03, 1.64)* 0.86 (0.68, 1.08) 1.18 (1.00, 1.41) 

Refused to answer 1.18 (0.68, 2.05) 1.12 (0.72, 1.75) 0.87 (0.48, 1.59) 1.08 (0.35, 3.14) 0.90 (0.67, 1.20) 

Duration of hypertension diagnosis (y)    

1-4 1.00 1.00 1.00 1.00 1.00 

5-9 1.41 (1.11, 1.79)** 1.11 (0.91, 1.36) 1.10 (0.92, 1.31) 2.27 (1.73, 2.97)*** 0.94 (0.81, 1.11) 

≥ 10 1.47 (1.12, 1.94)** 1.05 (0.83, 1.32) 1.08 (0.88, 1.34) 3.44 (2.27, 5.21)*** 0.83 (0.70, 1.00)* 

Unknown 1.11 (0.82, 1.51) 1.13 (0.86, 1.49) 0.76 (0.59, 0.99)* 0.78 (0.57, 1.08) 0.89 (0.71, 1.13) 

Note. *, P < 0.05; **, P < 0.01; ***, P < 0.0001. 
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medical insurance, and essential medicine system 
following the implementation of China’s new health 
care reform. Furthermore, community-based 
interventions for hypertension care in China were 
found to be effective in reducing blood pressure[14]. 
This effectiveness is closely linked to the efforts of 
primary health care providers. Grassroots health 
workers generally worked as a group to provide 
services, with the general practitioners providing 
clinical treatments and nurses and village doctors 
providing follow-ups and additional services from 
clinical treatments to lifestyle counseling[15]. By 
providing the routine face-to-face visits to the 
patients, the health care workers fostered a 
physician-patient communication. With regular 
follow-ups to ensure the intensity of the intervention, 
the hypertensive patients gradually improved their 
self-care skills for diseases. If the blood pressure was 
substantially uncontrolled, the primary health care 
workers had to transfer the patients to higher levels 
of care, such as hospitals. The standardized 
management in PHIs requires excellent 
communication with the basic professional medical 
services, which makes it particularly adaptable for 
regions with limited resources[16].  

This is a cross-sectional study on 45 PHIs; thus, it 
cannot show a causal relationship. We will continue 
following up with the same group of hypertensive 
participants every 3 years in order to determine the 
long-term effects of community-based chronic 
disease management on population health in China. 
The interview was conducted mainly from the 
perspective of managed hypertensive patients. Most 
of the data except for the measurement of the blood 
pressure were based on self-reports; thus, a 
respondent bias was inevitable. For some indicators, 
such as the household income and duration of 
hypertension diagnosis, we classified the answers of 
‘unknown’ or ‘unclear’ into a separate category to 
limit a bias in the analysis. In addition, the 
generalization of the study may be limited because 
the studied provinces and the districts were not 
randomly sampled. 

In conclusion, adherence to standardized 
hypertension management provided by primary 
health care workers is associated with positive 
effects on hypertensive patients, including an 
increased hypertension-related knowledge, 
improved diet, enhanced antihypertensive 
treatment, and better blood pressure control, 
although the standardized management remains to 
be improved in both the distribution and quality 

itself. It is necessary to further educate and motivate 
primary health care workers by providing them 
sufficient training and reasonable incentives to 
ensure the full implementation and effectiveness of 
hypertension management. 
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