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Abstract
Background Family doctors, serving as gatekeepers, are the core of primary health care to meet basic health needs, 
provide accessible care, and improve attainable health. The study objective was to evaluate the impact of the family 
doctor system on health service utilization among patients with hypertension and diabetes in China.

Methods Difference-in-Differences (DID) models are constructed to estimate the net effect of the family doctor 
system, based on the official health management records and medical insurance claim data of patients with 
hypertension and diabetes in an eastern city of China.

Results The family doctor system significantly increases follow-up visits (hypertension patients coef. = 0.13, diabetes 
patients coef. = 0.08, both p < 0.001) and outpatient visits (hypertension patients coef. = 0.08, diabetes patients coef. 
= 0.05, both p < 0.001) among the contracted compared to the non-contracted. The proportion of outpatient visits 
in community health centers among the contracted significantly rose (hypertension patients coef. = 0.02, diabetes 
patients coef. = 0.04, both p < 0.001) due to significantly more outpatient visits in community health centers and 
fewer in secondary and tertiary hospitals. It also significantly mitigates the increase in inpatient admissions among 
hypertension patients but not among diabetes patients.

Conclusions The examined family doctor system strengthens primary care, both by increasing follow-up visits and 
outpatient visits and promoting a rationalized structure of outpatient utilization in China.
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Background
Primary health care (PHC) addresses meeting the basic 
health needs of individuals throughout their lives by pro-
viding people-centered care in the community, to guar-
antee the right to the most accessible health care, the 
utmost equity, and the highest level of attainable health 
[1]. As the core of primary care, gatekeepers, globally 
known as family physicians (FP), or general practitioners 
(GP), and in China family doctors (FD), provide stan-
dardized services including preventive and basic medical 
services to advocate a healthy lifestyle, manage common 
diseases, and treat patients in primary care setting [2–4].

The effectiveness of gatekeepers on health service uti-
lization has been proven that having gatekeepers pro-
motes more preventive and outpatient service utilization, 
and decreases unnecessary emergency visits or avoid-
able inpatient utilization [5–12]. In the United States, the 
pilot practices found that GP collaborative practice in 
27 sites has statistically significantly higher rates of dia-
betes care, breast cancer screening, and ambulatory pri-
mary care visits; lower rates of all-cause hospitalization, 
emergency department visits, and ambulatory visits to 
specialists [5]. In Australia, GP care utilization is asso-
ciated with reduced risk for any emergency department 
presentations [7]; and using GP services lowers the rate 
of potentially preventable hospitalizations in people with 
diabetes [6]. In Portuguese, a study shows that having an 
assigned GP increases the appropriate use of emergency 
departments by 1% [8]. In Hungary, GPs motivate par-
ticipation in cervical cancer screening by 27% of women 
who initially refused [9]. In Iran, the GP program reduces 
the number of not only hospitalizations but also special-
ist visits [10]. In China, Family Physician Integrated Care 
Program in Taiwan indicates that it might reduce hospi-
tal admissions in the long term [11] and a survey of 3148 
residents in Hongkong demonstrates people with regular 
GPs are 2.3% less likely to use emergency services than 
people without FDs [12].

China has been striving to establish referral systems 
since major healthcare reform nationwide in 2009, and 
family doctors serve as gatekeepers to strengthen pri-
mary care [13]. Several pilot programs of family doctor 
system reform were launched in multiple regions, and in 
2016, seven departments, led by the State Council’s Med-
ical Reform Office and the National Health Commission, 
officially launched family doctor system reform nation-
wide, which provided explicit guidelines on contracted 
services, content, fees, incentive mechanisms, perfor-
mance assessment, and technical support [14]. Residents 
are encouraged to voluntarily contract with family doc-
tors and then contracted residents would be provided 
with family doctor contract services [15]. The main 
objectives of the family doctor system were as follows: (1) 
to expand the family doctor services by enhancing service 

capacity, improving the quality of basic public health and 
health management services, ensuring rational drug use, 
and providing home-based services. (2) to cover patients 
with chronic diseases as well as vulnerable populations 
(the elderly, the pregnant, the children, and the disabled), 
and to provide accessible health management in primary 
care, delay disease progression, and prevent unnecessary 
hospitalization for chronic disease patients. (3) to estab-
lish a well-functioning referral system with more health 
service utilization in community health centers rather 
than in secondary and tertiary hospitals. In 2018, the cov-
erage rate among the key population reached over 71.3% 
[16], which initially forms the function of gatekeeping in 
several pilot cities [17].

A few studies in China focused on the impact of fam-
ily doctors on health service utilization but the net effect 
was unclear [18–21]. After controlling factors such as 
age, occupation, income level, and medical insurance 
type, contracted Chinese residents are proven to utilize 
more primary medical consultations, as well as chronic 
disease follow-up services, rehabilitation, and nurs-
ing services [19]. A similar result is concluded from 
research that contracted patients with chronic diseases 
have higher utilization rates of chronic disease follow-up 
services than non-contracted patients [18]. Besides that, 
surveys conducted in Shanghai [20, 22], Hangzhou [23], 
and Shenzhen [21] found more contracted residents first 
go to and contact community health centers than non-
contracted residents. A higher proportion (51.9%) in the 
first-visit to primary care was presented among the con-
tracted residents [24]. However, these studies were based 
on cross-sectional data with a relatively small sample 
size, and mainly on self-reported services utilization. The 
net effect of the family doctor system on health service 
utilization cannot be conducted and more solid data are 
required. There is also a lack of research to shed light 
on the change in health service utilization among differ-
ent institutions, to reflect the role of FD in re-allocating 
resources and optimizing the referral system.

To evaluate the impact of the family doctor system on 
health service utilization among patients with hyperten-
sion and diabetes, this study presents the change in fol-
low-up service utilization, outpatient service utilization, 
and inpatient service utilization. The hypotheses of this 
study were:

1. The family doctor system would promote the 
follow-up service and the outpatient service 
utilization as a result reduce or mitigate the increase 
in the inpatient service utilization among patients 
with hypertension and diabetes.

2. The family doctor system would increase the health 
service utilization in community health centers and 
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decrease it in secondary and tertiary hospitals among 
patients with hypertension and diabetes.

Methods
Aim and setting
This study aims to evaluate the impact of the family doc-
tor system on health service utilization among patients 
with hypertension and diabetes in China.

An eastern city in China was selected as the sample 
city, since it was one of the earliest pilot cities and imple-
mented the family doctor system on January 1st, 2015. 
In this city, the coverage of social insurance was 98% 
in 2015, which was slightly higher than the 95% cover-
age of social insurance nationwide. According to the 
family doctor system, the insured residents could vol-
untarily contract with a family doctor, who cooperates 
with nurses, and public health practitioners as a team. 
For the contracted, the uniform service contents of the 
family doctor system included four aspects: (1) improv-
ing the accessibility of timely counseling services in com-
munity health centers (2) offering high-quality diagnosis 
and treatment services, and a green channel for accurate 
referral services (3) providing integrated healthcare and 
home-based services (4) implementing health manage-
ment for chronic patients through regular follow-ups. 
For the non-contracted, services were provided in a tra-
ditional way, where they did not have a designated family 
doctor during visits and received less comprehensive ser-
vices such as fewer follow-ups for chronic diseases, home 
care, and rehabilitation. As a result, the non-contracted 
may directly seek care at secondary or tertiary healthcare 
institutions, leading to poor continuity of health services 
and chronic disease management.

Regarding the family doctor system in this city as an 
intervention, we chose the years 2014 and 2017 as the 
pre-treatment period and post-treatment period, con-
sidering the effect of this reform. The national family 
doctor system was designed and formulated based on 
the practices and experiences of our pilot city, which are 
fundamentally consistent. Also, we focus on the chronic 
disease patients who are diagnosed with diabetes and 
hypertension in our study, because they are the key 

population of registration in the pilot city and also the 
mainland China.

Data sources
We extracted individual-level data in 2014 and 2017 from 
two databases and then linked the data by pseudonymous 
patients’ identification. To be specific, the official health 
management records were provided by the Community 
Chronic Disease Management System of the city’s Health 
Information Center, including patients’ individual infor-
mation such as demographic information and chronic 
disease follow-up records. Medical insurance claim data 
during the study period were extracted from the munici-
pal Medical Insurance Bureau, providing information 
about outpatient and inpatient service utilization, and the 
level of medical institutions.

This study restricted the research sample according to 
the following criteria (Fig. 1):

1. Insurers of social medical insurance before January 1, 
2014.

2. Participants diagnosed with diabetes and 
hypertension who registered in community health 
centers before January 1, 2014.

3. Patients without missing follow-up records in both 
years.

Measures
We examined six outcome variables in three sets as fol-
lows. (1) We examined the outcome of follow-up service 
utilization by the average number of annual follow-up 
visits per capita. The follow-up visits include outpatient 
visits, phone calls, text messages, and home visits. (2) 
We examined the four measures of outpatient service 
utilization: annual outpatient visits per capita, annual 
outpatient visits in community health centers per capita, 
annual outpatient visits in secondary and tertiary hospi-
tals per capita, and the proportion of outpatient visits in 
community health centers. We included the total num-
ber of outpatient visits and outpatient visits in different 
institutions respectively. (3) We examined the outcome of 

Fig. 1 Flow chart of data resource and research sample
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inpatient service utilization, as indicated by annual inpa-
tient admissions per capita.

The key independent variables were two dummy 
variables “groupi”, “timet”, and their interaction term 
“groupi*timet”. The dummy variable “groupi” was cre-
ated, which equals “1” for the treatment group of con-
tracted patients, who contracted with FDs in 2015 and 
remained so from then; and “0” for the control group of 
non-contracted patients, who never contracted with FDs 
from 2015 to 2017. The other dummy variable “timet” was 
conducted to capture the tendency of change within the 
group. It equals “0” when the year is 2014 and “1” when 
the year is 2017.

Other control variables were considered to obtain 
more robust results. Firstly, unequal health service uti-
lization exists by demographic characteristics [25–27]. 
To address this issue, age, gender, and insurance type 
were included. Two main medical insurance in China 
were the Urban-Rural Resident Basic Medical Insur-
ance (URRBMI), and the Urban Employee Basic Medical 
Insurance (UEBMI) with further classification of UEBMI 
for employees and UEBMI for retirees [28]. Besides that, 
health status and severity of the disease were also con-
trolled, such as comorbidity of diabetes and hyperten-
sion, body mass index (BMI), disease duration (in years), 
as well as respectively average scores of systolic blood 
pressure (SBP), diastolic blood pressure (DBP) and fast-
ing blood glucose (FBG). The average scores of SBP, DBP, 
and FBG were calculated by the proportion of normal 
results to total tests annually and the higher scores the 
better disease controlled. These are detailed in Table 1.

Statistical analysis
A descriptive analysis was conducted and the demo-
graphic characteristics at baseline are reported. The t-test 
was used to compare the difference between contracted 
and non-contracted patients, with the threshold of statis-
tical significance at P < 0.05 (two-tailed).

We assumed that determinants of outcomes remained 
stable within the same city in two groups over time. 
Differences-in-differences (DID) approach is adopted to 
measure the net effect of the family doctor system among 
patients with hypertension and diabetes using the follow-
ing model:

 

Yit = α + β1 · groupi + β2 · timet

+ β3 · groupi ∗ timet + β4j · Xij + εit

Considering that healthcare service utilization follows a 
positively skewed distribution with a right tail, and the 
values are discrete and non-negative, we used general-
ized linear models (GLM) with the Poisson distribution 
and a log link function to regress Eq. (1) respectively for 
the hypertension models and the diabetes models. The 

dummy variable “groupi” and “timet” indicated groups 
and time periods. For six outcomes (Yi), the average treat-
ment effect (ATT) is estimated by comparing the change 
within the treatment group with the change within the 
control group during the study period. The parameter of 
interest is the coefficient of the interaction term β3, which 
would capture the different changes in Yit among patients 
in two groups if the family doctor system had an impact. 
Xij consists of the control variables as mentioned, and εit 
is the error term [29–31].

As for propensity score matching (PSM), the study 
included age, gender, comorbidities, insurance type, 
BMI for all patients, hypertension duration, SBP, and 
DBP additionally for hypertensive patients, and FBS 
additionally for diabetes patients as matching variables 
at the baseline in 2014. Propensity score matching was 
attempted using 1:1 nearest neighbor matching, 1:3 
nearest neighbor matching, kernel matching, and radius 
matching. It was found that 1:1 nearest neighbor match-
ing yielded the best results but only 31.63% of hyper-
tension patients and 26.46% of diabetes patients were 
matched. Therefore, the propensity score matching DID 
(PSM-DID) analysis with 1:1 nearest neighbor matching 
was chosen for robustness analysis rather than the main 
analysis.

Results
Baseline characteristics
154,755 patients were finally included as the research 
sample, consisting of 123,607 patients with hyperten-
sion and 31,148 patients with diabetes. 130,697 patients 
contracted with family doctors and 24,058 were non-
contracted. As seen in Table 1, contracted patients were 
older than non-contracted patients, who were more likely 
to be female and enrolled in the Urban-Rural Resident 
Basic Medical Insurance. The contracted had higher odds 
of comorbidity of hypertension and diabetes and tended 
to be overweight (BMI≥25). For the contracted hyper-
tension patients, the course of hypertension was shorter 
than the non-contracted with an average of 10.39 years. 
The average scores and absolute value of SBP and DBP 
implied that at least 93% of hypertension patients con-
trolled their blood pressure and there was a small but 
significant difference. As for the diabetes patients, the 
average score and value of FBG also demonstrated the 
contracted patients were in worse health status than the 
non-contracted.

Difference-in-differences regression
The study presented the annual follow-up visits, outpa-
tient visits (both in community health centers and in sec-
ondary and tertiary hospitals), and inpatient admissions, 
as well as the proportion of outpatient visits in commu-
nity health centers for the contracted and non-contracted 
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groups in 2014 and 2017, as shown in Table 2. We com-
pared different outcome variables between and within 
groups and all the differences were significant (p < 0.001), 
and a similar pattern of health service utilization among 
hypertension and diabetes patients was observed.

Compared with the non-contracted patients, the con-
tracted significantly utilized more follow-up services and 
outpatient services both in 2014 and 2017, with a higher 
proportion of outpatient visits to community health cen-
ters, and the difference between groups became greater 
in 2017. Fewer outpatient visits in secondary and tertiary 
hospitals and inpatient admissions remained among the 
contracted from 2014 to 2017.

From 2014 to 2017, for contracted patients, there was 
a tendency that follow-up visits, outpatient visits, and 
outpatient visits in community health centers and its 
proportion, and inpatient admissions steadily increased 
while outpatient visits in secondary and tertiary hospi-
tals decreased. The contracted group exhibited a greater 
increase in outpatient visits in community health cen-
ters compared to the overall increase in outpatient visits. 
During the same period, a slight but significant increase 
in outpatient visits, outpatient visits in community health 
centers, and its proportion were observed among non-
contracted hypertension and diabetes patients, while 
follow-up visits and outpatient visits in secondary and 

tertiary hospitals among them declined. Furthermore, 
the non-contracted group experienced an increase in 
inpatient admissions from 2014 to 2017, and the mag-
nitude of this increase was greater than that observed in 
the contracted group.

We identified a statistically significant impact of the 
family doctor system on health service utilization in 
patients with both diseases with the main DID results 
shown in Table  2. After controlling other factors, the 
family doctor system increased the follow-up service and 
outpatient service utilization. The results of DID mod-
els indicate that the contracted patients increased the 
number of annual follow-up visits (hypertension patients 
coef. = 0.13, diabetes patients coef. = 0.08, both p < 0.001), 
and outpatient visits (hypertension patients coef. = 0.08, 
diabetes patients coef. = 0.05, both p < 0.001).

In addition, the structure of outpatient service utiliza-
tion has changed. More contracted patients went to com-
munity health centers for outpatient visits (hypertension 
patients coef. = 0.09, diabetes patients coef. = 0.07, both 
p < 0.001). The proportion of outpatient visits in com-
munity health centers among hypertension and diabetes 
patients also significantly rose (hypertension patients 
coef. = 0.02, diabetes patients coef. = 0.04, both p < 0.001). 
At the same time, outpatient visits in secondary and ter-
tiary hospitals decreased with a greater magnitude in 

Table 2 DID results for the impact of the family doctor system on health service utilization in patients with hypertension and diabetes
Outcome 2014 2017 DID

Contracted Non-contracted Contracted Non-contracted coef. (95%CI) p 
value

Hypertension
Annual follow-up visits 7.91 (7.88,7.94) 7.02 (6.97,7.07) 8.78 (8.75,8.81) 6.81 (6.75,6.86) 0.13 (0.12,0.13) < 0.001
Annual outpatient visits 29.13 

(29.00,29.26)
21.73 
(21.47,21.99)

31.55 
(31.41,31.69)

21.97 
(21.71,22.24)

0.08 (0.07,0.09) < 0.001

Annual outpatient visits in community 
health centers

21.62 
(21.53,21.72)

10.90 
(10.71,11.08)

25.14 
(25.02,25.25)

11.42 
(11.22,11.62)

0.09 (0.08,0.11) < 0.001

Proportion of outpatient visits in commu-
nity health centers

77.45 
(77.31,77.60)

50.11 
(49.61,50.60)

82.39 
(82.27,82.52)

50.84 
(50.34,51.35)

0.02 (0.01,0.03) < 0.001

Annual outpatient visits in secondary and 
tertiary hospitals

7.42 (7.36,7.49) 10.70 
(10.53,10.87)

6.27 (6.21,6.32) 10.36 
(10.19,10.53)

-0.14 (-0.16, -0.13) < 0.001

Annual inpatient admissions 0.21 (0.21,0.22) 0.24 (0.23,0.25) 0.39 (0.38,0.39) 0.44 (0.42,0.46) -0.02(-0.04,-0.01) 0.042
Diabetes
Annual follow-up visits 5.70 (5.66,5.74) 5.58 (5.48,5.67) 5.75 (5.72,5.79) 5.13 (5.04,5.23) 0.08 (0.06,0.11) < 0.001
Annual outpatient visits 33.79 

(33.51,34.07)
25.43 
(24.81,26.05)

35.93 
(35.62,36.23)

25.64 
(24.99,26.28)

0.05(0.03,0.08) < 0.001

Annual outpatient visits in community 
health centers

24.90 
(24.69,25.12)

12.17 
(11.72,12.63)

28.45 
(28.20,28.70)

12.92 
(12.43,13.41)

0.07 (0.04,0.11) < 0.001

Proportion of outpatient visits in commu-
nity health centers

76.10 
(75.82,76.38)

46.30 
(45.22,47.38)

81.61 
(81.37,81.85)

47.30 
(46.21,48.39)

0.04 (0.02, 0.06) < 0.001

Annual outpatient visits in secondary and 
tertiary hospitals

8.78 (8.65,8.91) 13.08 
(12.67,13.50)

7.29 (7.17,7.42) 12.43 
(12.03,12.84)

-0.13 (-0.16, -0.10) < 0.001

Annual inpatient admissions 0.28 (0.27,0.28) 0.35 (0.32,0.38) 0.48 (0.46,0.49) 0.57 (0.53,0.62) -0.09(-0.10, 0.01) 0.124
Notes Eq. (1) was estimated by the GLM models with all the other variables mentioned before being controlled. It should be noticed that disease duration, average 
scores of SBP and DBP were only controlled in the models of the hypertension group, and average score of FBG only in the model of the diabetes group. The 
coefficient and the (95% CI) are shown in the table
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both disease groups (hypertension patients coef. = -0.14, 
diabetes patients coef. = -0.13, both p < 0.001).

As for inpatient admissions, the family doctor system 
may have a lower increase in annual inpatient admissions 
for contracted patients, but the results are mixed. The 
results of DID models demonstrate that among hyper-
tensive patients, the family doctor system had a lower 
increase in annual inpatient admissions of contracted 
patients compared to non-contracted patients (coef. = 
-0.02, p = 0.042). Among diabetes patients, the contracted 
patients also had less annual inpatient admissions com-
pared to non-contracted patients, but the lower increase 
is not statistically significant (coef. = -0.09, p = 0.124).

Robustness analysis
PSM-DID was conducted as the robustness test due to 
a large number of unmatched samples. After compar-
ing the matching results of four different methods by 
the reduced bias and t-test of each variable before and 
after matching, 1:1 nearest matching with logit regres-
sion was selected as the best method and the k-density 
plots before and after matching are shown in Fig. 2. After 
1:1 nearest matching, a total of 47,336 patients (39,094 
hypertension patients and 8242 diabetes patients) were 

propensity score matched and two groups were balanced 
(Table 1).

The description of outcome variables for the matched 
contracted and non-contracted groups in 2014 and 2017 
and the full results of PSM-DID are presented in Table 3. 
Consistent with the main analysis results, the differ-
ences observed in the comparison of outcome variables 
between and within the matched groups remained sta-
tistically significant (p < 0.001). The magnitude of dif-
ferences between and within groups was similar to that 
observed in the main analysis. The PSM-DID results 
showed slightly small estimates for some outcome mea-
sures (follow-up visits among hypertension and diabetes 
patients, and the proportion of outpatient visits in com-
munity health centers among diabetes patients). How-
ever, all the estimates for the outcome measures were 
still significant, so the main DID results withstood the 
robustness test.

Discussion
Main findings
The study adds to the evidence of the impact of FD on 
health service utilization, which reveals that the fam-
ily doctor system increases follow-up visits among 

Fig. 2 The k-density plots before and after matching for hypertension and diabetes patients
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contracted patients as well as outpatient visits, while 
it mitigates the increase in inpatient admissions. It also 
increases the health service utilization in community 
health centers and decreases it in secondary and tertiary 
hospitals among patients with hypertension and diabe-
tes, implying a better structure of outpatient utilization. 
This paper not only extends previous study findings on 
the impact of the family doctor system but also enriches 
practical evidence for developing countries with similar 
contexts.

The results show that the family doctor system 
increased the follow-up service and outpatient service 
utilization and mitigated the increase in inpatient admis-
sions, suggesting that contracted patients may shift their 
utilization from the inpatient care to the outpatient set-
ting. Consistent with other studies, our study found 
that the family doctor system increases follow-up visits 
and outpatient visits among contracted patients. Com-
pared to residents without FDs, contracted residents are 
proven to utilize more follow-up services, ambulatory 
primary care visits, and less hospitalization in developed 
countries [5, 6, 9–11, 18, 19]. Though surveys found the 

first-visit to primary care might increase [20–24], we 
made a marginal contribution by using the indicator, the 
proportion of outpatient visits in community health cen-
ters, and directly revealing that the family doctor system 
changes the structure of outpatient care by attracting 
patients with hypertension and diabetes to community 
health centers and decreasing the health service utiliza-
tion in secondary and tertiary hospitals. At the same 
time, the results revealed an increase in outpatient visits, 
exceeding the reduction in hospital admissions. This may 
indicate that in developing countries like China, after sys-
tematic optimization of service content within the fam-
ily doctor system, the accessibility of healthcare services 
for patients has improved. This has led to the release of 
unmet medical needs, resulting in an increase in the utili-
zation of related services in the short term [2, 32].

Under the family doctor system reform, the substitu-
tion effect between outpatient and inpatient care may 
exist [33–35]. A possible explanation is that chronic dis-
ease management services, such as regular examinations, 
follow-up services, and health education or counseling, 
prevent or delay further progress and diminish avoidable 

Table 3 PSM-DID results for the impact of the family doctor system on health service utilization in patients with hypertension and 
diabetes
Outcome 2014 2017 DID

Contracted Non-contracted Contracted Non-contracted coef. (95%CI) p 
value

Hypertension
Annual follow-up visits 7.16 (7.10,7.22) 7.03 (6.98,7.08) 7.88 (7.82,7.94) 6.83 (6.77,6.89) 0.12 (0.12,0.13) < 0.001
Annual outpatient visits 29.74 

(29.44,30.04)
21.73 
(21.47,21.99)

31.65 
(31.32,31.97)

22.00 
(21.73,22.26)

0.08 (0.07,0.09) < 0.001

Annual outpatient visits in community health 
centers

21.48 
(21.25,21.70)

10.91 
(10.72,11.09)

24.36 
(24.10,24.62)

11.44 
(11.24,11.64)

0.09 (0.08,0.11) < 0.001

Proportion of outpatient visits in community 
health centers

75.11 
(74.78,75.45)

50.21 
(49.71,50.71)

79.54 
(79.24,79.84)

50.91 
(50.40,51.42)

0.02 (0.01,0.03) < 0.001

Annual outpatient visits in secondary and 
tertiary hospitals

8.17 (8.02,8.32) 10.69 
(10.52,10.86)

7.12 (6.98,7.26) 10.36 
(10.19,10.53)

-0.14 (-0.16, 
-0.13)

< 0.001

Annual inpatient admissions 0.21 (0.20,0.22) 0.24 (0.23,0.25) 0.36 (0.34,0.37) 0.44 (0.42,0.46) -0.02 (-0.05, 
-0.01)

0.013

Diabetes
Annual follow-up visits 5.56 (5.47,5.66) 5.58 (5.49,5.67) 5.66 (5.57,5.75) 5.12 (5.03,5.22) 0.07 

(0.06,0.106)
< 0.001

Annual outpatient visits 33.45 
(32.74,34.17)

25.34 
(24.72,25.95)

35.37 
(34.63,36.12)

25.72 
(25.07,26.37)

0.05 (0.03,0.08) < 0.001

Annual outpatient visits in community health 
centers

23.85 
(23.30,24.39)

12.22 
(11.77,12.66)

26.98 
(26.39,27.57)

13.00 
(12.50,13.49)

0.07 (0.04,0.10) < 0.001

Proportion of outpatient visits in community 
health centers

73.11 
(72.39,73.83)

46.76 
(45.69,47.82)

78.66 
(78.02,79.29)

47.38 
(46.27,48.48)

0.03 (0.02,0.06) < 0.001

Annual outpatient visits in secondary and 
tertiary hospitals

9.49 (9.15,9.83) 12.95 
(12.54,13.36)

8.20 (7.88,8.51) 12.45 
(12.04,12.86)

-0.13 (-0.16, 
-0.10)

< 0.001

Annual inpatient admissions 0.27 (0.24,0.29) 0.38 (0.35,0.41) 0.44 (0.40,0.47) 0.58 (0.53,0.62) -0.09 (-0.10, 
-0.03)

0.128

Notes The study included age, gender, comorbidities, insurance type, BMI for all patients, hypertension disease duration, SBP, and DBP additionally for hypertensive 
patients, and FBS additionally for diabetes patients as matching variables for 1:1 nearest matching at the baseline in 2014. Equation (1) was estimated by the GLM 
models with all the other variables mentioned before being controlled. It should be noticed that disease duration, average scores of SBP and DBP were only controlled 
in the models of the hypertension group, and average score of FBG only in the model of the diabetes group. The coefficient and the (95% CI) are shown in the table
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inpatient admissions. For example, controlling blood 
glucose can prevent renal failure in diabetic patients, 
thus avoiding the utilization of inpatient services due to 
renal failure [33]. From the societal perspective, the fam-
ily doctor system may be beneficial to harnessing health 
expenditure growth and promoting population health.

Among patients with hypertension and diabetes, in 
our study, the family doctor system promotes the utili-
zation of follow-up services and outpatient services but 
mitigates the increase in inpatient services. On the one 
hand, this result is consistent with former results from 
developed countries which verified more outpatient ser-
vice utilization [5, 6, 10, 11]. On the other hand, unlike 
previous studies, our research findings do not support 
the hypothesis that the family doctor system reduces 
hospital service utilization [5]. We only observed that 
in the period of 2014–2017, while both the signed and 
non-signed groups experienced an increase in hospital-
ization rates, the family doctor system helped mitigate 
the growth rate of hospitalizations within the signed 
group. This may be attributed to the following reasons: 
Firstly, with the progress of universal health coverage in 
China, residents’ healthcare demands have been released 
and met, leading to an overall increase in various types 
of services including inpatient care. Secondly, the con-
tent of China’s family doctor system primarily focuses on 
strengthening chronic disease management and provid-
ing organized and continuous services, with implementa-
tion effects mainly concentrated on increasing follow-up 
and outpatient visits and optimizing the structure of out-
patient care. Lastly, as the family doctor system has only 
recently been implemented in China, its impact on hos-
pital service utilization requires more time, as the effect 
transmission exhibits a certain lag.

The family doctor system promotes a better structure 
of outpatient utilization among different institutions. 
Corresponding to our hypothesis, DID results show 
that after controlling other factors, compared with non-
contracted patients, FD increases the health service uti-
lization in community health centers, but decreases it 
in secondary and tertiary hospitals among contracted 
patients with hypertension and diabetes. In other words, 
FD effectively guides the reasonable diversion of patients 
to different medical institutions and attracts more 
patients to community health service centers. In China, 
the national policy requires “Patients firstly utilize pri-
mary care to distinguish patients with urgent or chronic 
diseases for referrals; establishing a two-way referral sys-
tem linking the primary health centers with secondary 
or tertiary hospitals”, and family doctors and their ser-
vices are identified as the cornerstone of primary health 
care and the entry point to the referral systems [17, 36]. 
At this stage, we proved that the family doctor system 
partly realizes the policy goal of referral systems and 

strengthens the function of community health centers by 
attracting more outpatient visits from secondary and ter-
tiary hospitals [18–20]. However, we did not observe the 
change in emergency visits due to data limitations, while 
other studies found fewer emergency services were uti-
lized among people with FDs than people without FDs [5, 
7, 8, 12].

Under the backdrop of the family doctor system reform, 
the chronic disease management implemented in China 
has been shifting its focus from treatment to prevention 
and management. In China, before the implementation 
of the family doctor system, traditional management of 
chronic diseases was primarily carried out by secondary 
and tertiary hospitals, neglecting the role of community 
health centers in follow-up and daily management, which 
was characterized by fragmentation, lack of systematicity, 
and disorderliness. The family doctor system introduced 
a contract-based model for managing chronic diseases, 
which emphasized the role of community health cen-
ters and multidisciplinary team collaboration, to provide 
comprehensive services such as health assessments, reg-
ular follow-ups, health education, and medication man-
agement. As a result, by emphasizing prevention, early 
intervention, and continuous services, the family doctor 
system would facilitate rational management of chronic 
diseases, promote the development of primary care, and 
elevate patients’ health.

Strengths and weaknesses of the study
This study fills the gap in China to quantitively evalu-
ate the effect of the family doctor system for adequate 
observation time and adds to the evidence of the impact 
of FD on health service utilization with real-world data 
and appropriate methods. The study uses panel data to 
compare changes among contracted and non-contracted 
patients with hypertension and diabetes in health service 
utilization before and after the implementation of the 
family doctor system in real-world settings. The study 
combined two objective records with detailed informa-
tion into the big sample size of 154,755 patients and then 
conducted the DID models and PSM method to rigor-
ously evaluate this intervention with great validity.

Some limitations should be mentioned. Firstly, accord-
ing to the comparison of the characteristics between con-
tracted and non-contracted patients at baseline, there is 
a propensity whether a patient chooses to register with 
family doctors. Patients with hypertension and diabetes, 
who are female, elderly, with higher BMI and commodity 
of hypertension and diabetes, and enrolled in URRBMI 
intended to register with FD. It is consistent with previ-
ous Chinese research [37–39]. A possible reason is that 
the older the patients are, the worse their health condi-
tion, and the greater their motivation exists, and the 
more likely they register [32]. Our following study will 
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also pay attention to the long-term impact of this selec-
tive behavior on health outcomes and disparity as a 
consensus mentioned in a local study [40]. Secondly, we 
cannot obtain more detailed data on emergency depart-
ment utilization, medication usage, specific outpatient 
departments visited, diagnostic and treatment processes, 
and inpatient treatment, so we were unable to provide a 
comprehensive analysis of the overall impact of the fam-
ily doctor system on healthcare utilization. The study 
can only draw conclusions regarding the optimization 
of outpatient utilization patterns but cannot infer policy 
implications regarding resource reallocation and the opti-
mization of the referral system. Thirdly, due to a lack of 
relevant data, other variables that could reflect the sever-
ity of diseases among patients with hypertension and dia-
betes, were not collected. The severity of diseases was not 
included in the analysis and matching algorithms, and 
there may be other unobserved variables that could influ-
ence the outcome variables of this study. However, dur-
ing the matching process, we included comorbidity as an 
indicator, primarily to capture the coexistence of diabetes 
and hypertension, attempting to partially reflect the com-
plexity and severity of patients’ conditions. Nevertheless, 
it would be more accurate if we could conclude more 
related diseases such as heart disease, stroke, etc. Lastly, 
due to unavailable data in any other pre-treatment period 
earlier than 2014 as the baseline, the preliminary analysis 
cannot be conducted. To solve these two issues, the PSM 
method was conducted to balance the two groups as well 
as possible, which also showed robust results [41]. We 
will track the dynamic change of the family doctor sys-
tem and evaluate its impact on health services in future 
studies.

Implications for policy and practice
Three significant implications are instructive internation-
ally as China and several developing countries consider 
strengthening gatekeepers in primary care reform. Firstly, 
drawing upon the experiences from pilot cities and the 
positive impact of the family doctor system, it is recom-
mended to tailor and improve local regulations based on 
specific circumstances and implement the family doctor 
system nationwide. Secondly, considering the insuffi-
cient signing rate and selective signing, there is still much 
room for enhancing publicity across multiple channels so 
residents can improve awareness of the importance and 
necessity of contracting with family doctors [4, 42, 43]. 
Lastly, the key to enhancing the effectiveness of the fam-
ily doctor system primarily lies in focusing on services 
related to standard, personalized chronic disease man-
agement. For the younger and healthier residents, pro-
viding health education, counseling, and individualized 
services is necessary to attract them to register with FDs 
[42]. For other higher-demand groups besides chronic 

disease patients, such as the poor and the disabled, iden-
tifying these populations and fully understanding their 
requirements are important to promote universal cover-
age and reduce health disparity [44, 45].

Conclusions
In conclusion, this paper constructed Difference-in-Dif-
ferences models based on the official health management 
records and medical insurance claim data of the patients 
with hypertension and diabetes to evaluate the family 
doctor system on health service utilization. The family 
doctor system increases follow-up visits and outpatient 
visits, and mitigates the increase inpatient admissions, 
and it also promotes a better structure of outpatient uti-
lization with more outpatient visits in community health 
centers and fewer in secondary and tertiary hospitals. 
The examined family doctor system strengthens primary 
care, both by increasing follow-up visits and outpatient 
visits and promoting a rationalized structure of outpa-
tient utilization in China.
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