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Abstract
Introduction  In 2016, the Chinese government officially scaled up family doctor contracted services (FDCS) scheme 
to guide patients’ health seeking behavior from tertiary hospitals to primary health facilities.

Methods  This study evaluated the overall gate-keeping effects of this scheme on healthcare utilization of rural 
residents by using a difference-in-differences (DiD) design. The analysis was based on Shandong Rural Elderly Health 
Cohort 2019 and 2020. Participants who contracted FDCS in second round and were not contracted with a family 
doctor in the first round were regarded as treatment group. In total, 310 respondents who have used medical care 
were incorporated for final study.

Results  Participants who contracted FDCS (treatment group) experienced a significant decline in the mean level of 
first-contact health-care facilities, decreasing from 2.204 to 1.981. In contrast, participants who did not contract FDCS 
(control group), showed an increasing trend in the mean level of first-contact health-care facilities, rising from 2.128 to 
2.445. Our results showed that contracting FDCS is associated with approximately 0.54 extra lower mean level of first-
contact health-care facilities (P = 0.03, 95% CI: -1.03 to 0.05), which suggests an approximately 24.5% reduction in the 
mean first-contact health-care facility level for participants compared with contracted FDCS than those who did not.

Conclusions  The study suggested primary healthcare quality should be strengthened and restrictive first point of 
contact policy should be enacted to establish ordered healthcare seeking behavior among rural residents.
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Introduction
Enhancing the accessibility and affordability of health 
care ranks a top priority to reach universal health cover-
age (UHC) and is central to the Chinese health agenda 
[1–3]. Family doctors have been proved to be effective in 
gate-keeping secondary health-care utilization, as well as 
contributing to patient health by offering better accessi-
bility, continuity, and comprehensive care [4, 5]. Having 
a regular family doctor has been suggested to improve 
the overall wellbeing [6]. However, China’s health sys-
tem has encountered pronounced challenges of medical 
expenditure escalation and maldistribution of health-
care resources among primary and secondary health-
care facilities [7]. Moreover, residents were unrestricted 
to access to hospitals which led to patients increasingly 
bypass primary health care centers (PHCs) and went to 
tertiary hospitals [8, 9]. This further worsen the accessi-
bility and continuity of essential health-care and intensify 
the unbalanced distribution of medical resources [10].

Starting from 2006, family doctor scheme has been 
introduced and piloted by Chinese government in sev-
eral megacities of China, with the vision to strengthen 
primary health care as well as forge a hierarchical medi-
cal system [11]. In 2016, the Chinese government offi-
cially scaled up family doctor contracted services (FDCS) 
scheme across the country, as a means to guide residents’ 
health seeking behavior by providing comprehensive, 
continued, preventive health management, and eventu-
ally improve primary health care quality [12]. Under this 
guideline, family doctors are contracted to provide essen-
tial medical services, public health services, and individ-
ualized health management to contracted residents [13, 
14]. This gatekeeping policy is proposed to channel resi-
dents to their family doctors as their first point of con-
tact [13]. In addition, government put forward a series 
of programs to guarantee and better the quality of health 
care provided by family doctors, including adjusting ben-
efit packages to optimize individualized health manage-
ment for older adults and residents with chronic diseases, 
investing enormously to strengthen the capacity of PHCs, 
and incentivize utilization of family doctor services by 
health insurance reimbursement policy [15].

Investigating the impact of family doctors on health 
care users’ behaviors is important. There is now a consid-
erable international study indicated that family doctors 
have significant effects on residents’ health care utiliza-
tion, heath behaviors, and health outcomes [16–19]. In 
terms of gatekeeping effect, extending working hours of 
family physicians would reduce emergency department 
service utilization [20]. Family doctors have been proved 
to play a more important role in mobilizing population 
to utilize preventative services [17]. Additionally, free 
and universal general practice has been demonstrated 
to enhance psychological health of older adults as well 

as facilitating access to primary services [21, 22]. How-
ever, empirical research on the impact of FDCS on health 
care utilization in rural China is less common, and the 
evidence drown from theses research is mixed. A series 
studies conducted in urban cities suggested that con-
tracted residents have higher proportion of primary vis-
its than non-contractors, so family doctors may improve 
willingness to visit PHCs as their first contact [23, 24]. 
However, the effects of FDCS for rural residents was 
ambiguous, as the role of family doctors on gatekeeping 
rural residents has been reported insignificant [25, 26].

To date, previous research on the assessment of FDCS 
policy has been concentrated on cross-sectional analy-
sis conducted in community health care, and there has 
been comparatively little research on the rural residents. 
In this study, we extend these analyses, applying a quasi-
experimental design, difference-in-differences (DiD), to 
exam the impact of the introduction of FDCS policy on 
the gate-keeping effects in healthcare utilization [27]. 
Focusing on the core vision of FDCS policy, and taking 
the various auxiliary policy into account, we provided a 
crucial analysis on the current patterns of healthcare uti-
lization and highlighting the extent to which the policy 
leads to barriers of gatekeeping effects. We inform poli-
cymakers whether current FDCS have been effective to 
attract contracted residents’ preference to primary health 
facilities and better health behaviors.

Methods
Data collection
Data were collected from one cohort study conducted in 
rural Shandong province of east China from the period 
May 2019 to August 2020. The first round of the Shan-
dong Rural Elderly Health Cohort (SREHC) was per-
formed in May 2019, and the second round of this study 
was performed in August 2020. Information includ-
ing socio-economics status, physical and mental health, 
health behaviors of the older adults aged over 60 was col-
lected through face-to-face surveys.

The study participants were selected using a stratified 
multi-stage sampling method. Firstly, we have randomly 
selected three cities according to GDP per capita, geo-
graphic locations, and medical resource distributions. 
The three study cities were Ru Shan city (east Shandong, 
with a medium high level of GDP per capita), Qu Fu city 
(west Shandong, with a medium level of GDP per capita), 
and Lao Ling city (north Shandong, with a low level of 
GDP per capita). Moreover, the distribution of medical 
resources was also considered among these cities. The 
number of health care institutions across different levels 
and number of medical personnel per thousand people in 
the three study cities are shown in figure S2 and figure 
S3 (see supplementary figure file). Rushan city has the 
highest total number of health institutions, hospitals, and 
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primary health institutions. As shown in figure S3, Laol-
ing city has the lowest number of beds, licensed doctors, 
and registered doctors per thousand people among the 
three study cities, and also lower than Shandong prov-
ince. Whereas Qufu city and Rushan city outperform 
Shandong province. Rushan city has the highest licensed 
doctors and registered nurses per thousand people 
among the three study cities. Therefore, we believe the 
study cities are representative of Shandong province. 
Next, 5 townships were randomly selected in each county 
and 4 villages were selected within each township. Finally, 
60 older adults in each village were randomly recruited as 
study participant in the baseline survey.

The sample selection process was shown in Fig.  1. 
There were 3243 participants recruited in the first wave 
of this study in 2019. The exclusion criterion was as fol-
lows: (1) excluded 458 participants who have not com-
pleted the survey in the follow-up study during the 
period of August to September of 2020; (2) excluded 
1495 participants who have enrolled in FDCS schemes; 

(3) excluded 933 participants and 47 participants who 
did not use 2-week medical services in 2019 and 2020 
surveys respectively. Finally, a total of 310 participants 
were analyzed in the final study, with 191 participants in 
the treatment group and 119 participants in the control 
group. All respondents were fully informed with written 
informed consent for participation prior to the face-to-
face interview. Ethical approval was granted by the Ethi-
cal Committee of Shandong University School of Public 
Health (No. 20,181,228). The Declaration of Helsinki was 
followed in all measurements.

Variables
We evaluated the FDCS policy effects by measuring the 
average levels of health-care facility if the participants 
used 2-week medical care. Each participant was asked 
“Did you see doctors in the past two weeks when you 
sick?” and “which health-care facility did you go to as 
first-contact?” The health-care facilities were divided into 
5 categories and scored as “1 = village clinics, 2 = township 

Fig. 1  Flow chart of sample selection
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hospitals, 3 = county hospitals, 4 = prefecture hospitals, 
5 = provincial hospitals”. We calculated this attribute 
by taking average of the level of health-care facility of 
patient first-contact. The lower of the average score indi-
cate more utilization of primary health-care resources.

The confounding variables we have adjusted were as 
follows: sex, age, household income, educational attain-
ment, marital status, health behaviors variables includ-
ing smoking status, alcohol drinking status, and health 
conditions. Moreover, the distance to the nearest medi-
cal service institution was also adjusted. This variable was 
categorized into two levels and scored as “0 = Less than 
1KM, 1 = More than 1KM”.

Statistical analysis
Our methodological framework was a difference-in-dif-
ferences design which compares the difference in aver-
age level of health care facilities for first contact of rural 
residents. A key challenge in evaluating the impact of 
the FDCS is that because this policy was implemented 
across the whole country, and all residents were subject 
to the policy. To select a plausible “treatment group” of 
residents, we treat the residents who were not contracted 
FDCS at the baseline but contracted FDCS in the second 
wave as the treatment group. And the residents who were 
not contracted FDCS both in the two waves as the control 
group (Fig. 1). It is assumed that before registered a fam-
ily doctor, the residents in control group and treatment 
group were comparable in terms of health-care seeking 
behavior. Therefore, we can conclude the differences of 
healthcare seeking behavior were due to the implemen-
tation of FDCS. We made the following assumptions, 
contracted residents are more likely to go to see family 
doctors as their first-contact, and the health behaviors of 
contracted residents should be enhanced due to health 
care management provided by family doctors.

We calculated the causal effects of contracted family 
doctor services by applying the following difference-in-
differences analysis equation:

	

Yijk = β 0 + β 1Treati + β 2Postij

+β 3 (Treati × Postij) +
∑

kβ kXijk + ijk

Where Yijk  is the average facility level of the first-con-
tact, Treati  denotes whether the interviewed participant 
has enrolled in family doctor contracted service plans, 
Postij  indicate the survey round, the interaction term 
Treati × Postij  represents the difference in the health 
care facility levels of first-contact changes before and 
after contracted with family doctors, Xijk  indicates the 
confounding variables. We estimated β 3  which indicates 
the difference of first-contact health-care facility levels.

To address selection bias and ensure the treatment 
group and control group were balanced, we calculated 
inverse probability weights (IPWs) and applied to each 
variable. As figure S1 shown, the standardized differences 
across all variables were less than 0.1, suggesting the con-
trol group and treatment group are balanced. Sensitivity 
analysis was performed by applying weighted variables 
to model estimation. The statistical analyses were under-
taken in STATA v14.2.

Results
Description of the study population
As shown in Table  1, the majority of participants of 
both uncontracted and contracted group were female, 
with the average age over 68. The average household 
income in the control group was RMB 9411.21 which 
was higher than in the treatment group (RMB 7562.78). 
With respect to educational attainment, around 80% of 
the respondents were with low literacy level. The per-
centage of widowed or divorced residents was 25.21% in 
control group and was lower than in the treatment group 
(30.37%). In terms of living habits, 19.90% of the respon-
dents in treatment group were current smokers, and the 
percentage of current smokers was higher than that of 
control group (12.61). The percentage of current acholic 
drinker was 14.29% in control group and was smaller 
than in treatment group (17.89%). Most of the respon-
dents had chronic diseases, and the percentages were 
83.19% and 82.72% in two groups. There was no signifi-
cant difference between the two groups with respect to 
level of first-contact. The average level of first-contact in 
control group was 1.61 which was higher than the treat-
ment group (1.41). The percentage of participants who 
choose village clinics as their first-contact health institu-
tion among treatment group is higher (80%) than among 
control group (68%). This may suggest that comparing 
with people who do not contract FDCS, residents who 
contracted FDCS were more prone to primary health 
facilities as their first contact.

Figure  2 presents visual trends in the average level of 
first-contact health facility among participants with 
contracted FDCS and not contracted FDCS, showing 
changes from not contract to contract FDCS. After con-
trolling for age, sex, education, marital status, smoking 
status, alcohol drinking status, chronic conditions, and 
distance to the nearest health facility, we examined the 
effects of contracting family doctors on the mean facil-
ity level of first-contact. As shown in Fig. 2, participants 
who contracted FDCS (treatment group) experienced 
a significant decline in the mean level of first-contact 
health-care facilities, decreasing from 2.204 to 1.981. In 
contrast, participants who did not contract FDCS (con-
trol group), showed an increasing trend in the mean level 
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of first-contact health-care facilities, rising from 2.128 to 
2.445.

The impact of the FDCS policy on the healthcare 
facility levels of first-contact is provided in Table 2. The 
results showed that contracting FDCS is associated with 
approximately 0.54 extra lower mean level of first-contact 
health-care facilities (P = 0.03, 95% CI: -1.03 to 0.05). This 
finding suggests an approximately 24.5% reduction in 
the mean first-contact health-care facility level for par-
ticipants compared with contracted FDCS than those 
who did not. Moreover, we observed that the distance to 
the nearest health facility associated with first-contact 
health institution levels. Particularly, participants with 
more than 1KM distance to the nearest health facility 
were associated with higher level of first-contact health 

facilities (β = 0.49, 95% CI: 0.09 to 0.88) than the reference 
group.

Discussion
In this study, we examined the impact of contracting 
a family doctor on healthcare seeking behavior of rural 
residents. The results indicated that implementation of 
FDCS have notably resulted in a reduction in the health-
care facility levels for first contact. In contrast to the pre-
period and control group, there is a downward trend in 
the average level of health-care facility for first-contact, 
which indicates that participants who have contracted 
with family doctors are more likely to seek health care at 
primary facilities.

With respect to the gatekeeping effects of FDCS, our 
findings revealed the similar evidence with previous 

Table 1  Participant characteristics in rural Shandong, China
Factor Control group Treatment group F/t/

chi-value
P

Total 119 191
Sex 0.48 0.49
Women 92 (77.31) 141 (73.82)
Men 27 (22.69) 50 (26.18)
Age, mean (SD) 68.94 (5.57) 69.34 (6.09) -0.58 0.56
Income, mean (SD) 9411.21 (10441.55) 7562.78 (8939.19) 1.66 0.10
Education 4.32 0.23
Illiteracy 57 (47.90) 77 (40.31)
Primary school 47 (39.50) 75 (39.27)
Junior school 12 (10.08) 35 (18.32)
≥ High school 3 (2.52) 4 (2.09)
Marital status 0.96 0.33
Divorced/widowed 30 (25.21) 58 (30.37)
Married 89 (74.79) 133 (69.63)
Smoking status 2.75 0.09
Never/Past 104 (87.39) 153 (80.10)
Current 15 (12.61) 38 (19.90)
Alcohol drinking status 0.66 0.42
Never/Past 102 (85.71) 157 (82.20)
Current 17 (14.29) 34 (17.80)
Chronic conditions 0.01 0.91
No 20 (16.81) 33 (17.28)
Yes 99 (83.19) 158 (82.72)
Distance to the nearest health facility 0.02 0.30
Less than 1KM 104 (87.39) 174 (91.10)
More than 1KM 15 (12.6) 17 (8.90)
Level of first contact,
mean (SD)

1.61 (1.10) 1.41 (1.04) 1.59 0.11

Health facilities of first contact 5.16 0.09
Village clinics 82 (68.91) 152 (79.58)
Township hospitals 12 (10.08) 16 (8.38)
County hospitals 21 (17.65) 19 (9.95)
Prefecture hospitals 2 (1.68) 0 (0.00)
Provincial hospitals 2 (1.68) 4 (2.09)
Changes in the mean level of first contact healthcare facilities
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reports. In line with studies conducted in Hong Kong 
and Shanghai, urban residents contracted with a family 
doctor were more likely to utilize PHCs services as their 
first-contact, which suggested that family doctor-led pri-
mary care model was most effective in gate-keeping sec-
ondary care [28, 29]. As another cross-sectional study 
demonstrated, rural residents value accessibility most for 
seeking medication [30]. Therefore, rural residents with 
minor illness were prone to visit family doctors in village 
clinics since PHCs were more accessible, and they had 
close relationship with barefoot doctors. These might be 
the potential reasons to explain the significant downward 
trend in health care facility levels in rural areas.

Although the average level of first contact healthcare 
facility was significantly lower among treatment group, 
i.e., contracted family doctor group, than that of the con-
trol group, there were still instances of bypassing village 
clinics and going directly to higher-level institutions for 
the first contact. One possible explanation is that FDCS 
had only been implemented for three years and was still 
in the early stages. Contracted participants may not have 
been fully aware of the services as well as the benefit 
packages, which decrease the willingness to use FDCSs 
[31]. Therefore, the impact of FDCS on healthcare utili-
zation might be underestimated. Another explanation 
might be the disparity in medical quality between village 

clinics and higher-level medical institutions in China [32, 
33]. Due to a lack of trust in the competency of family 
doctors in village clinics, rural older adults might bypass 
their family doctors and seek care at higher-level medical 
institutions for high-quality services [34]. Previous stud-
ies also suggested that those rural patients with chronic 
diseases and high educational attainment are more likely 
to bypass primary care since they have higher medical 
demand and can afford high-quality medical services 
[35]. Therefore, Narrowing the gap in medical service lev-
els between primary healthcare institutions and higher-
level medical institutions, such as by equipping primary 
institutions with more well-trained healthcare personnel 
and improving the treatment environment, may be help-
ful [36].

Unfortunately, there was no strong evidence that hier-
archical medical seeking order had been formalized with 
the enactment of FDCSs. Especially in the initial stage, 
there was no restriction on medical seeking behavior. 
The Chinese people enjoyed direct access to outpatient 
services provided by specialized doctors without refer-
ral from a family doctor. Similar findings have been dem-
onstrated by other studies [37]. Furthermore, literatures 
demonstrated that health insurance as financial incen-
tive to increase primary care utilization by cost sharing, 
and the use of capitation payment was also proven to 

Fig. 2  Trends for the health-care facilities levels of first contact before and after FDCSs enrollment
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significantly encourage family doctors to become health 
managers and gatekeepers [38]. However, these strategies 
have not been fully addressed and incorporated in FDCSs 
benefit packages which might limited health utilization 
and provision of services.

This study presents meaningful results in search of an 
optimal policy design to facilitate implementation of the 
family doctor contracted services policy. Several impli-
cations can be proposed. First, to enforce the gatekeep-
ing role of family doctors, policies should be initiated to 
restrict first contact within the health system. Under this 
gatekeeping policy, patients need to be referred by a fam-
ily doctor to seek specialist care rather than self-referred. 
Second, benefit packages should be tailored to meet the 
health need of rural residents- e.g. medical insurance 
incentives should be established to improve primary 
health utilization by increasing reimbursement subsidies 
and lowering their copayments. Finally, the government 
should strengthen primary healthcare system to enhance 
the quality of primary care. Comprehensive policies and 
incentives should be considered and adjusted to recon-
struct health networks between primary and tertiary hos-
pitals, so as to establish integrated and continued health 
care system.

This study had several limitations and should be taken 
into consideration in the future study. First, this study 
only captured the short-term effect of FDCS, as the 
policy had been fully implemented for only three years. 
Future study should investigate the long-term effect of 
FDCS. Second, since majority of the participants have 
enrolled in FDCS in the baseline study in 2019, they 
were excluded from final analysis. Moreover, we mea-
sured medical utilization using 2-week hospital visit, and 
because the prevalence rate was low within two weeks, 
this constraint led to a relatively small sample size.

Consequently, comprehensive indexes reflecting pri-
mary health care quality, including medication adher-
ence, medical expenditure, and referrals should be added 
in the future analysis to evaluate impact of FDCS imple-
mentation on outpatient service utilization.

Conclusion
Hierarchical medical seeking order and primary health-
care should be promoted. This present study evaluated 
the impacts of FDCS implementation on healthcare uti-
lization and health behaviors in rural China. The first 
assessment study suggested that the enrolment of FDCS 
led to significant downward trend of healthcare facil-
ity levels for first contact, but did not reduce the actual 

Table 2  Effect of contracted family doctors on the facility level of first-contact
Variables Coef. SE P-value 95% CI
Treat × Post1 -0.54 0.25 0.03 -1.03 to -0.05
Survey Wave
Pre-Contracted 0.09 0.16 0.59 -0.23 to 0.41
Group
Contracted Group 0.33 0.19 0.10 -0.06 to 0.71
Sex
Female -0.10 0.17 0.54 -0.44 to 0.23
Age -0.01 0.01 0.29 -0.03 to 0.01
Income 0.001 0.01 0.02 0.001 to 0.01
Education Attainment
Primary school 0.02 0.14 0.88 -0.25 to 0.29
Junior school -0.04 0.19 0.85 -0.41 to 0.33
≥ High school 0.67 0.43 0.12 -0.18 to 1.51
Marital status
Married -0.12 0.15 0.41 -0.41 to 0.17
Smoking status
Current Smoker -0.03 0.18 0.86 -0.38 to 0.32
Drinking status
Current Drinker 0.10 0.19 0.58 -0.28 to 0.50
Chronic conditions
Yes -0.03 0.16 0.84 -0.28 to 0.35
Distance to the nearest health facility
More than 1KM 0.49 0.19 0.01 0.09 to 0.88
Constant 2.14 0.85 0.01 0.47 to 3.81
Notes: 1 is the difference-in-differences estimation of change in mean levels of first contact health care facilities from not contract to contract with a family doctor 
between treatment and control group, adjusting for age, sex, income, education, marital status, smoking and drinking status, chronic conditions, and distance to 
the nearest health facility
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healthcare facility level. We suspected this mighty have 
been because the implementation of FDCS was at its 
first stage. Hence, restrictions on referral system should 
be introduced to encourage family doctors became gate-
keepers on health management and health behavior, and 
a more comprehensive approach to enhance primary 
healthcare quality also need to be addressed.
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