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Appendix 2 

Core actions and strategies of hierarchical medical System (HMS) to achieve people-centered integrated care in Yinzhou district, Ningbo city, 

Zhejiang province, China 

Implementation 

strategies 

Specific description in the Yinzhou model Core 

action 

area 

Document reference 

 

Gradient 

reimbursement 

schemes  

Primary care facilities 

Medical deductible for inpatient: 300 CNY 

The reimbursement ratio of inpatient increased by: 5%  

Outpatients: free from general medical fees 

Demand 

side 

Ningbo government resolution 

no.101 [2014]: Implementation plan 

for comprehensive health services 

of family doctor. 

Gradient 

reimbursement 

schemes  

Secondary hospitals 

Medical deductible for inpatient: 600 CNY 

The reimbursement ratio of inpatient through family doctor’s referral 

increased by: 3%  

Demand 

side 

Ningbo government resolution 

no.102 [2014]: Implementation plan 

to promote the construction of 

medical consortium in Ningbo. 

Gradient 

reimbursement 

schemes  

Tertiary hospitals 

Medical deductible for inpatient: 1200 CNY 

The reimbursement ratio of inpatient through family doctor’s referral 

increased by: 3%  

Demand 

side 

Ningbo government resolution 

no.102 [2014]: Implementation plan 

to promote the construction of 

medical consortium in Ningbo. 

Family doctor as 

gatekeeper 

Financing 

Fee for comprehensive health services of family doctor: 150 CNY for one 

resident per year (50 CNY paid by Health Insurance, 50 CNY paid by 

resident, 50CNY paid by Government Fund for Basic Public Health 

Services) 

Supply 

side 

Ningbo government resolution 

no.101 [2014]: Implementation plan 

for comprehensive health services 

of family doctor. 

Family doctor as 

gatekeeper 

Patient registration 

Under the Yinzhou model, residents are encouraged to sign a one-year 

contract with a general practitioner (family doctor) voluntarily and the 

contract defines a package of services which allows some element of 

Supply 

side 

Ningbo government resolution 

no.101 [2014]: Implementation plan 

for comprehensive health services 

of family doctor. 



Implementation 

strategies 

Specific description in the Yinzhou model Core 

action 

area 

Document reference 

 

patient choice. Importantly, the agreement is not mandatory and at the end 

of the period the patient can sign a contract with another general 

practitioner. 

Family doctor as 

gatekeeper 

Gatekeeping 

Residents are strongly encouraged to use his or her family doctor as the 

first point of contact within the Yinzhou medical consortium (i.e., hospital 

group) and if necessary, to visit a hospital specialist through family 

doctor’s referral. Again, the gatekeeping is not mandatory and patients are 

not formally required to do so.  

Supply 

side 

Ningbo government resolution 

no.101 [2014]: Implementation plan 

for comprehensive health services 

of family doctor. 

Family doctor as 

gatekeeper 

Risk stratification 

Family doctors evaluate a patient's risk for chronic diseases (e.g., diabetes 

and cardiovascular disease) before signing a contract. The high-risk 

patients will be identified by a risk stratification approach and offered care 

by a chronic care management program. 

Supply 

side 

Ningbo government resolution 

no.101 [2014]: Implementation plan 

for comprehensive health services 

of family doctor. 

Family doctor as 

gatekeeper 

Follow up and home visits 

Follow-up is provided for patients who sign a contract with a general 

practitioner. For the disabled persons and elderly people, a general 

practitioner or public health physician will offer home visits. 

Supply 

side 

Ningbo government resolution 

no.101 [2014]: Implementation plan 

for comprehensive health services 

of family doctor. 

Medical 

consortium as 

vertical 

integration 

Forming facility networks 

The Yinzhou model is 3 + 2 + 1, which includes one widely recognized 

tertiary hospital and several secondary hospitals and primary care 

facilities. The medical consortium improves the outcomes of patients 

through the collaboration of different levels of medical care. In principle, 

the tertiary hospital is located at the core of this three-tiered integrated 

delivery system and directs the health resources to primary care. The 

Supply 

side 

Ningbo government resolution 

no.102 [2014]: Implementation plan 

to promote the construction of 

medical consortium in Ningbo. 



Implementation 

strategies 

Specific description in the Yinzhou model Core 

action 

area 

Document reference 

 

director from the tertiary hospital is usually the head of the board of the 

medical consortium. The tertiary hospital takes the main responsibility for 

definition of the roles and responsibilities of each level of provider in the 

network. The board of the medical consortium also includes 

representatives from government officials and local communities who 

provide supervision and support. To ensure coordination, the roles of each 

component of the hospital group are defined as follow: 

Tertiary hospital 

 lead in shifting care from hospital settings back towards the 

community, redirecting medical resources from higher-grade 

hospitals towards primary care facilities through sharing platform. 

 provide not only high-grade and specialized health services for life-

threatening situations but also medical education and medical care 

research 

 provide clinical technical assistance to lower-grade hospitals and 

primary care facilities through training, education, joint consultations 

and technical guidance 

Secondary hospital 

 provide healthcare, preventive health services and rehabilitation 

services to multiple communities 

 they are the middle level of the hierarchical hospital system 

Primary care facilities (leader in integration) 

 provide healthcare services, preventive health service and 

rehabilitation services to all communities directly 

There is a dual referral pathway within integrated care networks. Patients 



Implementation 

strategies 

Specific description in the Yinzhou model Core 

action 

area 

Document reference 

 

can be referred from primary care facilities to higher-grade hospitals for 

expedited care or can be referred back from hospitals for continuous 

rehabilitation care and follow-up within primary care facilities. 

Medical 

consortium as 

vertical 

integration 

Shared electronic medical records 

Hospitals and primary care facilities previously used different electronic 

information systems and providers could only view patient records in 

their own system. After hierarchical medical system (HMS) policy, the 

local electronic medical records systems were integrated and accessible 

for all health-care providers.  

 Physicians can view patient records in their own institution 

 Physicians in primary care facilities can also make an online referral 

for patients to hospitals using this system 

Supply 

side 

Ningbo government resolution 

no.102 [2014]: Implementation plan 

to promote the construction of 

medical consortium in Ningbo. 

Medical 

consortium as 

vertical 

integration 

Shared medical resource 

 To share equipment and test results or radiological images, Yinzhou 

medical consortium is establishing regulations to allow the electronic 

systems to link across institutions securely and effectively 

 Compared with those directly accessing the hospital, patients referred 

via a family doctor are given priority for test orders in higher-grade 

hospitals 

 Higher-grade hospitals share all drugs with primary care facilities to 

reduce unnecessary outpatient visits to hospitals and ensure adequate 

supplies of common drugs in primary care facilities 

Supply 

side 

Ningbo government resolution 

no.102 [2014]: Implementation plan 

to promote the construction of 

medical consortium in Ningbo. 

Medical 

consortium as 

vertical 

Shared medical professionals 

In the medical consortium, provider-to-provider relationships are 

strengthened through technical assistance and capacity-building. 

Supply 

side 

Ningbo government resolution 

no.102 [2014]: Implementation plan 

to promote the construction of 
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Specific description in the Yinzhou model Core 
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integration  To promote the use of family medical practices as the first contact, 

higher-grade hospitals assign specialists to work temporarily in 

primary care facilities or online 

 Meanwhile, physicians in primary care facilities are encouraged to get 

regular months of training in the hospitals 

medical consortium in Ningbo. 

Horizontal 

integration 

Multidisciplinary teams 

This multidisciplinary team is especially important for patients who 

routinely require medical expertise and multidisciplinary coordination.  

 Each multidisciplinary team in primary care facilities includes a 

general practitioner (family doctor), nurse, public health physician, 

health promotion practitioner and other roles (e.g., specialist 

physicians, pharmacist, social care workers) based on patients’ needs 

and the context. 

 Team members coordinate to provide preventive care, screening, 

diagnosis, treatment, rehabilitation and case management for patients. 

 Family doctors lead in developing team priorities, care plans, and 

approve test appointments and referrals. 

Supply 

side 

National Health and Family 

Planning Commission of Ningbo 

city resolution no. 35 [2015]: 

Emphasis on medical administration 

in 2015. 

Ningbo government resolution 

no.101 [2014]: Implementation plan 

for comprehensive health services 

of family doctor. 

 

 

 

 

 



Appendix 3 

Results of interrupted time series analyses of the impacts of the hierarchical Medical System 

(HMS) policy on PCP patient encounter ratio, PCP degree ratio, and PCP betweenness 

centrality ratio with different thresholds. 

Threshold = 1 

Threshold = 3 

Threshold = 5 



Appendix 4 

Sensitivity analysis bringing forward the occurrence time of the hierarchical Medical System (HMS) policy by 2 years. 

Outcomes Intervention period Baseline level Baseline trend 
Post-implementation 

level change 

Post-

implementation 

trend change 

Absolute difference 

in 2018Q4 

(95%CI) † 

Percentage change in 

2018Q4 

(95%CI) ‡ 

PCP patient encounters ratio 

 2014Q4-2015Q3 1.433 *** 0.107 *** -0.990  0.250  *** 2.257 *** 42.7% *** 

          (1.431 to 3.083) (27.1 to 58.2) 

 2012Q4-2013Q3 1.364 *** 0.128 *** -0.475  0.061  0.802  13.5%  

          (-0.711 to 2.315) (-11.1 to 38.0) 

PCP degree ratio 

 2014Q4-2015Q3 0.813 *** 0.023 *** -0.041  0.033 ** 0.383 ** 23.6% ** 

          (0.155 to 0.611) (8.6 to 38.5) 

 2012Q4-2013Q3 0.833 *** 0.019 ** 0.026  0.016  0.357  23.3%  

          (-0.042 to 0.756) (-6.1 to 52.7) 

PCP betweenness centrality ratio 

 2014Q4-2015Q3 0.423 *** 0.007 *** 0.035  0.063 *** 0.860  *** 129.4% *** 

          (0.679 to 1.041) (87.1 to 171.7) 

 2012Q4-2013Q3 0.432 *** -0.002  0.010  0.049 * 1.029 * 299.2%  

                    (0.084 to 1.974) (-818.2 to 1416.5) 

†: Absolute difference in 2018Q4, the difference between the observed outcome and the counterfactual (extrapolation of pre-announcement trend)    

‡: Percentage change in 2018Q4, results are presented as percentage differences compared to the counterfactual (extrapolation of preannouncement trend) 

*** p<0.001, ** p<0.01, * p<0.05.   Standard errors in parentheses.      

Network measures were normalized by adjusting for the panel size of networks. 

 


