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Abstract

Background: A key component of the 2009 medical reform in China was the change to family doctor (FD) policy
practice. However, this led to an increased workload for primary health-care workers (PHCWs) at community health
service centres. Their increasing workload may play a significant role in affecting PHCWSs' health.

Methods: A questionnaire survey was conducted in Hongkou district of Shanghai amongst PHCWs including family
doctors (FDs), family nurses (FNs), public health doctors (PHDs), and other PHCWs in early 2019. Ordered logistic
regression models (Models 1 to 3) were performed to explore the differing health status amongst PHCWs, and their
respective influential factors were also tested (Models 4 to 7).

Results: Five hundred sixty-two valid questionnaires were collected with a response rate of 96.4%. Other PHCWs'
(OR=2.03; 95% Cl: 1.163-3.560) and FNs' (OR = 1.98; 95% Cl: 1.136-3.452) self-rated health (SRH) were significantly
better than that of FDs. In terms of FNs, the OR of SRH for those who strongly perceived the extra workload
brought by FD-contracted services was only 12.0% (95% Cl: 0.018-0.815) of that of the no-pressure group. Similarly,
FNs with stronger work pressure had worse SRH, i.e,, compared with "no” pressure, the SRH ORs for “neutral,”
“strong,” and “very strong” evaluations of work pressure were 0.002 (95% Cl: 0.000-0.055), 0.001 (95% Cl: 0.000—
0.033), and 0.000 (95% Cl: 0.000-0.006), respectively. Information technology (IT) systems and performance
incentives were suggested to improve SRH for FNs, while the former was found to be negatively correlated with
other PHCWs. After one unit increase in the PHDs' team/department support, their OR was 10.7 times (95% Cl:
1.700-67.352) higher. In addition, policy support had a negative effect on SRH for PHDs. The OR of “good”
assessments of cultural environments was 25.98 times (95% Cl: 1.391-485.186) higher than that of “very poor” for
Other PHCWs.
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Conclusions: The influences of FD policy practice on FNs' SRH were the most significant amongst PHCWs, rather
than FDs'" as expected. The significant factors of SRH were varied over different occupational categories, that is
team/department support and policy support (though negative) for PHDs, IT system and incentive for FNs, facility
and equipment for FDs, and culture environment for other PHCWs respectively.

Keywords: Primary care, Occupational health, Family doctor, China

Background

In 2009, a new round of health-care reform was
launched in China. A key target of this reform was
to improve the population’s poor access to health-
care resources by reducing its expensive cost [1].
One of the strategies of this reform was to
strengthen the primary health-care system [2, 3].
Hence, primary health care has seen rapid develop-
ment over the last 10years [4]. The developmental
stages of primary care could be identified, i.e., facility
and equipment construction, primary health-care hu-
man resource cultivation, contracted services
provision, and primary health-care workers’ (PHCW:s)
team cooperation patterns. In the third stage, several
support policies were implemented to achieve the
contract rate [5]. China set the ambitious goal that
by 2017, the family doctor (FD)-contracted rate
should reach 30% for all and 60% for the key popula-
tion, including elderly, patients with
communicable disease (NCD), pregnant women,
infants, and disabled. In the case of Shanghai, the
newly updated number of FD contracts was over 7,
000,000 as revealed during the conference of Shang-
hai Medical Reform Work Promotion in July, 2019
[6]. A study listed 32 detailed FD-contracted services
to be supplied by FDs and their assistants in Jiading
district of Shanghai, including health evaluations,
health management, health record updates, extended
prescriptions, long prescriptions for patients with
NCD, data collection and reports, family inpatient
services, physical health examinations for the elderly,
and follow-up management of patients with NCD or
the disabled [7]. PHCWs are facing unprecedented
numbers of visits and workloads especially in Shang-
hai, one of the metropolitan cities where the FD pol-
icy was first implemented. The Yearbook showed
that from 2010 to 2017, the visits per PHCW per
day in Shanghai was 28.2, while the averages for
western, central, and eastern areas were 10.9, 8.9,
and 20.1, respectively [8].

Thus, the fourth stage of the development of com-
munity health service centres (CHSCs) in China fo-
cused on cooperation amongst PHCWs to cope with
the increased number of patients and larger

non-

population for health management, especially amongst
EDs, family nurses (FNs), and public health doctors
(PHDs). It is worth noting that technologists, pharma-
cists, psychological consultants, dietitians, and re-
habilitation therapists working in CHSCs were also
included in PHCWs, as the government believed that
they played significant role to support or directly pro-
vide FD-contracted services. CHSC was the tier-1
hospital in China, through which patients could be
referred to specialists in tier-2 and tier-3 hospitals
[3]. FDs were mainly responsible for clinical treat-
ment for all patients and health management for the
contracted residents, FNs were for clinical nursing
and always regarded as FDs' assistants, and PHDs
were for public health issues including vaccination,
maternal and child health, infectious diseases and
major public health emergencies. However, there are
wide variations in the scope of functions and the div-
ision of labour amongst PHCWs, and many studies
focus on division of responsibilities and cooperation
among PHCWs [9-11]. Although different work pat-
terns were practiced across Shanghai or even China,
the FD-dominant pattern was outstanding, in which
FNs and PHDs were regarded as significant team sup-
port. Though we found new team member roles, such
as the FD’s neighbourhood assistant whose main work
responsibility is to help FDs to connect closely with
residents, were emerging, the FD-dominated pattern
had not yet been replaced. This finding suggested that
FDs might have increased workloads and pressures
because of their cooperation with other FD team
members.

This increasing workload might play a significant
role in affecting PHCWSs’ health, but this area has
not yet been studied in China. Several studies have
focused on work pressures and concluded that
PHCWs, especially FDs, were under high work stress
[12]. For example, Shen and colleagues found that
amongst 308 respondents to a survey conducted in
Shanghai, 190 (61.7%) experienced excessive stress,
72 (23.4%) had moderate stress, and 46 (14.9%) had
low stress [13]. Little attention was paid to PHCWs’
health, especially from a workload and stress per-
spective. Xie and colleagues tried to describe the
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FDs’ workload, work stress, and health status. And
negative relationship was found between stress
source factor and self-rated health, however, multiple
regression model controlling for more variables was
not performed [14]. However, the relationship be-
tween work stress and physicians’ health has already
been discussed widely globally, and scholars have
reached a consensus that job stress was a significant
factor influencing physicians’ physical and mental
health [15]. For example, Buddeberg-Fischer and col-
leagues found that the groups experiencing constant
and increasing extrinsic and intrinsic stress exhibit
significantly worse health and life satisfaction com-
pared with the remaining groups after controlling for
gender and baseline health [16]. Except for workload
and stress, three other predictors were found in
these studies, i.e., work support, workplace condi-
tions, and cooperation. A study conducted by Berg-
man and colleagues found that the physicians’
somatic symptoms were correlated with workload,
time spent working, satisfaction, support for stress,
and coping abilities. A stepwise regression analysis
also showed that excessive workload and support
were significant contributors to job stress for men
and women [17]. Williams and colleagues conducted
a nationwide survey and found that job stress had a
powerful influence on physicians’ job satisfaction and
physical and mental health. In addition, they found
that workplace conditions were also a major deter-
minant of physicians’ well-being [18]. Sarafis et al.
also found that occupational stress negatively af-
fected health-related quality of life and conflicts with
co-workers was an independent predictive factor
[19]. However, workload or stress, workplace condi-
tions or environment, and social or work support
have not been considered together in one study.

This study aimed to explore the health status of
PHCWs in China and to identify the effect of FDs’
practice on the PHCWSs’ health, especially against the
background of FD-contracted services since the new
round of health-care reform in 2009. We considered
occupational categories because we believed that
PHCWS’ occupational division might make a differ-
ence to their workloads, stress, and health, and work-
place conditions, support, workload, and pressure
were considered as well as significant factors of
PHCWSs’ health.

Materials and methods

Study design

First, we performed a descriptive health analysis for
PHCWs in different occupational categories. A further
model analysis was then performed to test whether
these  occupational categories  mattered  after
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controlling for sociodemographic variables. Second,
we carefully examined the influential predictors affect-
ing PHCWSs' health, especially the effect of FD prac-
tices on PHCWs. The three major categorical groups
were tested separately, i.e., FDs, FNs, and PHDs.
Based on our literature review, we absorbed the
widely accepted factors into our model, including
workplace environment/conditions, pressure, cooper-
ation, and support.

Data collection

A questionnaire survey was conducted in Hongkou
District of Shanghai, in which area there are six
CHSCs in total. Hongkou district is a very typical
central area in Shanghai, which is quite different from
other suburban areas in Shanghai. We surveyed all
PHCWs in Hongkou District by questionnaire, includ-
ing FDs, FNs, PHDs, and other PHCWs (technolo-
gists, pharmacists, psychological consultants,
dietitians, and rehabilitation therapists). It is a popula-
tion study, but before the survey we also calculated
the sample size considering the statistics significance.
According to sample size formula of continuous data
proposed by Kotrlik JW et al, a suitable sample size
should be around 80 (see formula below) [20]. All the
significance test had been conducted and gave us
strong confidence including Log likelihood, BIC and
Pseudo R® We conducted a presurvey interview to
revise our questionnaire. A four-part structured ques-
tionnaire was then designed to cover sociodemo-
graphic  information, workload and pressure,
cooperation and support, and health status and job
satisfaction. In early 2019, our investigators visited
each CHSC with help of Community Health Manage-
ment Centre who was responsible for managing all
CHSCs in the Hongkou area.

s> 1.96°40.69”

> = 81.29
d (5+0.03)

n =

Where t=value for selected alpha level of 0.025 in
each tail = 1.96, s =estimate of standard deviation (SD)
in the population =0.69 (since the population is un-
known, we used the sample SD of the five-point scale
SRH instead), d =acceptable margin of error for mean
being estimated = 0.15. (number of points on primary
scale * acceptable margin of error; points on primary
scale =5; acceptable margin of error=.03 [error re-
searcher is willing to except]).

Variables and measurements

The dependent variable in this study was the
PHCWSs’ health status. Self-rated health (SRH) was
selected as the health variable and defined using a 5-
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point Likert scale: “How do you evaluate your own
health? 1 = very poor, 2 = poor, 3 = neutral, 4 =
good, 5 = excellent.” It is widely agreed that this
simple global question provides a useful summary of
overall health status [21, 22]. FD practices was the key
independent predictor that we wanted to examine in this
study. Therefore, we divided FD practices into three cat-
egories: workload, stress, and support. Workplace envir-
onment was the key control variable. Seven items were
included in FD practices to cover workload (work time,
work intensity, workload in the FD practice), work
pressures (work pressure), and cooperation/support
(team/department support, CHSCs’ support, and pol-
icy support). Support policies refer to preferential pol-
icies for family doctors, including investment in
facilities and equipment, funding, vocational training,
et al. Five items were included in workplace environ-
ment measurements: office environment, facilities and
equipment, information technology (IT) system, spirit-
ual culture, and performance incentives. We not only
included physical workplace environment, but also
considered cultural and performance incentives as fac-
tors, which were widely discussed as a significant part
of the workplace environment [23].

The sociodemographic characteristics included age,
gender, marital status, hukou, and occupational cat-
egory. Education and annual income were also con-
sidered as socioeconomic characteristics. Hukou is a
special household registration system in China used
for population management, especially the migrant
population. Hukou is highly related to social welfare
because of the huge regional disparity of social wealth
in China [24, 25]. (see appendix Table 5).

Data analysis

Descriptive analyses were performed to capture the
sample characteristics, including frequency, percent-
age, mean, and standard deviation. Health status of
occupational categories (FD, FN, PHD and other
PHCW) were also described. Ordered logistic regres-
sion was performed to examine the SRH differences
between different occupation categories, after demo-
graphics (Model 1), socioeconomic characteristics
(Model 2), and workplace environment (Model 3)
were controlled step by step. Based on Model 3, we
tested the effect of FD practices on SRH separately
for FDs (Model 4), FNs (Model 5), PHDs (Model 6),
and Others (Model 7).

Results

Sample characteristics

Five hundred ninety-one questionnaires were distrib-
uted and 570 returned, with a high response rate of
96.4%, in which 562 questionnaires were valid. The
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number of FDs, FNs and PHDs were 126 (22.4%),
215 (38.26%), and 72 (12.81%) respectively. The
remaining 26.52% in the Others category included
technologists, pharmacists, psychological consultants,
dietitians, rehabilitation therapists, amongst others,
which varied in different CHSCs. Table 1 showed
that the average age of this sample was 37.57 years
(+8.59 years), and the average age of FD was greater
than others. 79.36% of PHCWs were women, while
99.53% of FNs were women. The PHCWSs' martial
statuses varied, with 83.10% married, 14.77% single,
and only around 2% were divorce or widowed. The
majority of PHCWSs' hukou were registered in
Shanghai with only 10.50% originally from other
provinces. The education levels of the PHCWs was
high, with 90.57% having a bachelor’s degree, and
17.46% of FDs had a master’s degree; The average
annual income of PHCWs was 8.45 (unit: 10,000
yuan), with FDs (9.19, unit: 10,000 yuan) earning
more than other groups.

Health status of PHCWs in CHSCs

The descriptive analyses showed significant differences
amongst PHCWs in their SRH: e.g, 18.25% of FDs
assessed their health as good or excellent, while
20.00% of ENs, 26.39% of PHDs, and 29.06% of
Others reported good or excellent health. Neverthe-
less, PHDs had the worst assessment (poor or very
poor) of their own health, which indicated an appar-
ent polarization in their SRH. The more consistent
finding was that most of the PHCWs of different oc-
cupational categories rated their health as ‘neural’. In
general, Other PHCWs and FNs seemed to have bet-
ter SRH than FDs and PHDs (see Table 2).

We further performed model tests to distinguish
health differences amongst PHCWs, controlling for
socioeconomic characteristics and workplace envir-
onment. We observed an obviously positive relation-
ship between the workplace environment and SRH.
Specifically, the SRH of those who evaluated the IT
system in their workplace as being “good” were 2.95
times than that of those who reported it as being
“very poor.” The SRH of “very good” evaluators of
their cultural environment were 4.74 times higher
than that of those who reported it as “very poor.”
PHCWs who had better evaluations of their per-
formance incentives seemed to have better health, al-
though this relationship did not seem to show a
gradient. We then focused on the effect of occupa-
tional categories on SRH, which was quite consistent
with our descriptive findings. Compared with FDs,
Other PHCWs and FNs had better SRH, e.g., the
odds ratio (ORs) were 2.03 for Others, 1.98 for FNs,
while FDs were the reference group. Besides, we
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Variables FD FN PHD Other PHW Total
N/ x %/+SD  N/X %/+SD  N/X %/+ SD N/ x %/+SD  N/X %/+ SD

Age 40.03 +849 36.37 +742 39.87 +8.11 36.10 +9.75 37.57 +8.59
Gender

Male 49 38.89% 1 047% 12 16.67 54 36.24% 116 20.64%

Female 77 61.11% 214 99.53% 60 8333 95 63.76% 446 79.36%
Marital status

Single 18 14.29% 18 837% 7 9.72% 40 26.85% 83 14.77%

Married 104 82.54% 195 90.70% 63 87.50% 105 7047% 467 83.10%

Divorced 3 2.38% 1 047% 2 2.78% 3 201% 9 1.60%

Widowed 1 0.79% 1 047% 0 0.00% 1 0.67% 3 0.53%
Hukou

This subdistrict, Shanghai 30 23.81% 46 21.40% 14 19.44% 1 7.38% 101 17.97%

Other subdistricts, Shanghai 81 64.29% 154 71.63% 54 75.00% 113 75.84% 402 71.53%

Other provinces 15 11.90% 15 6.98% 4 5.56% 25 16.78% 59 10.50%
Education

High school or below 4 3.17% 16 744% 4 5.56% 3 201% 27 4.80%

Bachelor degree 100 79.37% 199 92.56% 67 93.06% 143 95.97% 509 90.57%

Master degree or above 22 17.46% 0 0.00% 1 1.39% 3 2.01% 26 4.63%

Annual income, 10,000¥ (Unit: 9.19 +2.65 (= 7.98 +1.77 (£ 8.14 +1.82 (£ 8.64 +2.78 (= 845 +233 (¢

10,000 $) (1.31) 0.38) (1.14) 0.25) (1.16) 0.26) (1.23) 0.39) (1.20) 0.33)
Total 126 215 72 149 562

Notes: “Others” refers to other health-care workers except for those in the main four categories in CHSCs, including technologists, pharmacists, psychological

consultants, dietitians, and rehabilitation therapists

found that males reported better (OR =2.43, 95%CI:
1.480-3.983) health status than females, and the
SRH of PHCWs from other provinces was 2.37 times
than that of those local district PHCWs (Table 3).

Factors associated with different PHCWs’ health

We then separated our model into four sub-models
focusing on four categories of PHCWs, in which all
sociodemographic, socioeconomic, and workplace
environment variables were controlled. Some inter-
esting findings were obtained. Workplace environ-
ment and FD practices were significant predictors

Table 2 PHCWs' health status

of SRH, although this varied by occupational cat-
egory. For FDs, the facilities and equipment in the
workplace environment were the only significant
variable, i.e., the OR for “good” evaluations was
235.73 times than that for “very poor” evaluations.
Surprisingly, all items in FD practices did not have
a significant impact on the SRH of FDs. Office en-
vironment had a negative effect on FNs’ SRH, while
IT system and performance incentives positively af-
fected their SRH. A significant effect was observed
in FNs from FD practices; specifically, FNs who
strongly felt under pressure from their increased

Self-rated health Family doctor Family nurse Public health doctor Others
Very poor 0.79% 0.93% 6.94% 0.68%
Poor 15.08% 791% 13.89% 10.14%
Neutral 65.87% 71.16% 52.78% 60.14%
Good 15.87% 18.14% 20.83% 25.68%
Excellent 2.38% 1.86% 5.56% 3.38%
Total 126 215 72 148

Chi-squared test

29.3467 (p=0.000)
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Table 3 Ordered logistic regression of SRH for all PHCWs
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Variable Model 1 Model 2 Model 3
OR Pvalue 95% CI OR Pvalue 95% Cl OR Pvalue 95% Cl
Sociodemographic characteristics
Age 0.969%* 0.007 0.947-0.991 0.98 0.112 0.957-1.005 0.985 0.231 0.960-1.009
Gender 1.886** 0.004 1222-2909  2.047** 2.047 1.268-3.302 2428** 0000 1.480-3.983
Hukou (Ref. = This subdistrict, Shanghai)
Other subdistricts, Shanghai 1429 0.129 0.901-2.263 1319 0.246 0.826-2.105 1313 0.294 0.789-2.184
Other provinces 2.602%* 0.006 1318-5.139  2612* 0.006 1.312-5.200 2370% 0.022 1.133-4.958
Education (Ref. = High school or below)
Bachelor degree 2.029 0111 0.850-4.843 1.866 0.176 0.755-4.611
Master degree 3.089 0.076 0.888-10.741 3407 0.065 0.928-12.495
Annual income 0.977** 0.003 0.962-0.992 0.983* 0.032 0.967-0.998
Occupational categories (Ref. = Family doctor)
Family nurse 1.950% 0.013 1.154-3.293 1.980* 0016 1.136-3.452
Public health doctor 1.641 0.140 0.849-3.170 1.593 0.192 0.791-3.210
Others 1.674 0.054 0.992-2.825 2.034% 0.013 1.163-3.560
Workplace environments
Information technology system (Ref. = very poor)
Poor 0.591 0.340 0.199-1.743
Neutral 2219 0.136 0.777-6.336
Good 2.950% 0.049 1.002-8.675
Very good 2.059 0.194 0.692-6.120
Cultural environment (Ref. = very poor)
Poor 3519 0.080 0.861-
Neutral 1.711 0408 0.479-6.106
Good 3.324 0.066 0.925-11.944
Very good 4.738* 0.016 1.329-16.884
Performance incentive (Ref. = very poor)
Poor 2223 0.061 0.964-5.119
Neutral 2.602% 0.012 1.236-5476
Good 2.360% 0.044 1.022-5.447
Very good 1491 0.551 0401-5.534
Statistics
N 561 561 558
Log likelihood —5527 —5446 —508
BIC 1175 1196.7 1250.1
Pseudo R? 0.0269 0.0411 0.1015

Notes: * p < 0.05; ** p < 0.01; *** p <0.001; Insignificant variables including marital status, office environment, and facilities and equipment are hidden to ensure

that the table is more simplified and readable

workload because of FD-contracted services had
worse SRH. That is, the OR for “strong” pressure
was 12.0% higher than that of “no” pressure. Simi-
larly, those feeling stronger work pressure had
worse SRH, i.e., compared with “no” pressure, the
SRH ORs for “neutral,” “strong,” and “very strong”

evaluator of work pressure was 0.002, 0.001, and
0.000, respectively. PHDs did not evaluate their
workplace environment that significantly, but sup-
ported FD practices. Specifically, considering a unit
increase in team/department support, the OR was
10.7 times than that from before the increase.
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However, policy support had a negative effect on
the SRH of PHD. Considering Other PHCWs, FD
practices did not play significant role in affecting
their SRH, but the workplace environment did, es-
pecially the cultural environment, facility, and
equipment. Specifically, compared with those “very
poor” evaluators of facility and equipment, the OR
of those who evaluated it as being “poor” was
138.34 times higher. Similarly, those who assessed
their cultural environment as being good were bet-
ter in SRH than those as poor, i.e., the OR for
“good” was 25.98 times higher than that of “very
poor.” However, a negative relationship was found
between IT system and SRH (Table 4).

Discussion

The descriptive analyses and model tests showed
significant differences in SRH status amongst the
PHCWs. FNs and Other PHCWs had much better
SRH than FDs, who played the key role in of FD
teams. Studies have not focused on PHCWSs’ health
to date, although the Chinese government has re-
peatedly strengthened the significant role of
PHCWs to support them using policy [26]. In
addition, the health differences amongst FDs, FNs,
PHDs, and Other PHCWs have not yet been ex-
plored. Worse self-reported health could be related
to teamwork in primary health care, where FDs
were usually in charge and bore primary responsi-
bility. The relationships between job characteristics,
role stress, and health had been documented widely
in the psychological literature. For example, Kello-
way and Barling proposed and evaluated a causal
model that delineated the processes whereby indi-
vidual mental health was affected by job character-
istics and found that indices of job-related affective
well-being and subjective competence mediated the
relationships between job characteristics and role
stressors on the one hand and mental health on the
other hand [27].

The health differences amongst PHCWs were ex-
plored further and apparent differences were also
found. Surprisingly, the significant effect of FD prac-
tice was only discovered in FNs, rather than FDs,
PHDs, or Others, which was contrary to previous
cognition. Specifically, negative relationships with
SRH were found in the effect of FD-contracted ser-
vices workload and work pressure for FNs. In most
studies, FDs are described as the dominant leaders
of FD-contracted service teams, including PHDs,
FNs, and Other team members [28]. FDs were
thought to be the greatest contributor to primary
health care by the public and social media. However,
in our study, FNs were significantly affected by the
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growing workload in delivering FD-contracted ser-
vices, in addition to the pressure to work because of
their increased workload. FNs usually work closely
with FDs as their assistants, although they can work
in different ways [29]. As FD-contracted services
were implemented, the FNs’ workload grew dramat-
ically in two main components: the usual health care
for visiting patients and health management for FD-
contracted residents [30]. Pan and Yang analysed dif-
ferent models of FD teams in China. They found
that FNs always supported FDs in areas of medical
care, health consultation, health examinations, health
profile updates, supported PHDs with NCD manage-
ment, health education, and so on [31]. Using prac-
tice evidence from four CHSCs in Shanghai where
FNs were regarded as assistants, Lu and colleagues
explored the FNs” work cooperation more deeply [7].
They found there were 32 specific work tasks related
to FNs’ daily work, which were classified into four
categories: primary medical care, primary public
health care, major public health care, and FD-
contracted services. This strongly shows that FNs
have been deeply involved in primary health care
since the 2009 health-care reform, but have also
been ignored. Our study drew the preliminary infer-
ence that FD-contracted services had led to heavy
work pressure for FNs that even caused serious de-
terioration of their health.

Our study also suggested that an improved IT system
and performance incentives could help improve FNs’
SRH. FNs in CHSCs were mainly responsible for medical
care, but also regarded as FDs’ assistants in FD
contracted services provision. For example, FNs col-
lected each contracted resident’s health information to
establish electronic health record, and update them an-
nually, and FNs were also responsible for following-up
NCD patients’ health status, all of which were highly
dependent on information systems. The Chinese govern-
ment increased its subsidies to primary health-care insti-
tutions from ¥19 billion (US$2.8 billion) in 2008 to ¥140
billion ($20.3 billion) in 2015, as part of China’s new
health-care reform initiated in 2009 [32]. Infrastructure,
including IT systems, had been improved greatly in the
CHSCs because the government developed and deployed
a series of IT systems that covered all CHSCs, including
systems for infectious diseases and public health emer-
gencies reports, health management for psychosis, resi-
dent health records, and electronic medical record
systems [2]. A well-established system helps to reduce the
difficulty of work and increase work efficiency, thus im-
proving health. A recent study showed that after the appli-
cation of IT in China, medical costs were obviously
reduced, consultation became more convenient, and the
health system worked more efficiently [33], which is
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consistent with previous studies abroad [34, 35]. In our
study, self-rated IT system satisfaction was positively cor-
related with higher SRH for FNs, suggesting a positive ef-
fect of IT systems on FNs' health. And performance
incentive was also found to be advantageous for FNs’
health, which was consistent with health disparity theory,
revealing that better income, education, and occupation
position were positively correlated with health status,
which was articulated by Margaret Whitehead [36]. How-
ever, the performance incentive and income of FNs in
China was criticized by many scholars. A national survey
conducted by Li and colleagues showed that the median
annual income for doctors who had 2 to 10 years of clin-
ical practice experience after graduating was ¥48,000, ran-
ging from ¥35,000 in the central regions to ¥60,000 in
eastern regions, which were lower than the average in-
come in China (¥62,029) [2]. We suggested further im-
provements to the IT system, especially a further
combination of different systems, and construction of per-
formance incentives, especially for income.

In terms of significant factors for FDs, the only significant
predictor was facility and equipment, which was also posi-
tively related with SRH for Other PHCWs. The relationship
between workplace environment and health for doctors has
been widely documented and similar results show that a
better environment equals better health [37, 38]. Another
interesting finding for other PHWCs was that SRH was
negatively correlated with IT system rating, which is con-
trary to our previous finding. “Others” are mainly made up
of technologists, pharmacists, psychological consultants, di-
etitians, and rehabilitation therapists in CHSCs, and a large
part of their work is done through web-based systems. For
example, medical imaging medical technicians use a com-
puter system to produce test reports. With the upgrading
of information system, they may therefore take on more
work. Another example is that the daily job for psycholo-
gists in CHSCs was online counselling, which is preferred
by most of residents, as they believed that it is shameful to
have a mental illness, which is obviously stigmatized in
China. Therefore, the improvement of the information sys-
tem has brought more workload to other PHCWs, and
therefore their health deteriorates.

First, team/department support played a positive role while
policy support played a negative role in PHDs” SRH. Some
studies indicated that PHDs had joined FD teams, but had
not assimilated into the team. Most PHDs still maintained
their original work patterns, i.e., reporting data to public
health institutions. Public health was broadly defined as all
social efforts to prevent diseases and improve the health of
the population; however, this was usually understood from
the perspective of the services or activities provided by public
health institutions in China, which differ from medical ser-
vices [39, 40]. PHDs were affiliated with CHSCs, but re-
ported their work directly to public health institutions, which
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suggests the fragmented delivery of public health services,
and limited cooperation mechanisms in providing integrated
care for prevention, treatment, and health promotion [41].
The absence of this cooperation affected PHDs’ SRH, ac-
cording to our study. Recent studies have provided similar
results, showing that the lack of organizational support might
result in larger work pressures, a poor sense of integration,
and worse health for employees [42]. Besides, the Chinese
government and public media had given strong attention to
FDs instead of PHDs; therefore, the current policies were
not advantageous or supportive for PHDs, which resulted in
a weak sense of support from social policies [43].

Second, the cultural environment was a protective factor
for Other PHCWSs’ health. Other PHCWs were regarded
as auxiliary staff for FD-contracted services, but who also
performed indispensable work in the daily operation of
CHSCs. According to previous studies, building a cultural
environment, including team building seminars, regular
vocational studies, employee salons, etc., reflected the im-
portance that managers placed on their employees, which
could improve employees’ sense of integration and health,
also worked for Other PHCW'Ss [44, 45].

Strength and limitation

There are some limitations still: firstly, our study was a
cross-sectional one, through which we could not observe
the change of workload and pressure before and after
the reform; secondly, this study initially explored
whether FD practice might influence PHCWSs’ health,
but the influential path and mechanism could be ex-
plored using method like system dynamics modelling,
which could help us to better understand how FD prac-
tice affects PHCWSs’ health. Thirdly, a larger sample
could be better for sub-group analysis, though all the
model fit quite well in our study. Finally, Hongkou is a
central area in Shanghai, and Shanghai is quite a large
city, suggesting that there may be large differences be-
tween the regions. Thus, a follow-up and cross-area
study is worth conducting, in which the work path and
mechanism could be further studies.

Conclusions

We found that this influence of FD practice was most
significant on FN’s health, rather than FDs as expected.
We also found that team/department support to PHDs
played a positive role, while policy support played a
negative role in PHDs’ SRH, suggesting that cooperating
well in FD team construction and more supportive pol-
icy were needed by PHDs. The significant factor affect-
ing the health of FD and Other PHCWs was the
workplace environment, e.g., the facilities/equipment
and cultural environment, respectively, which suggests
that a better physical and cultural environment is
needed.
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Appendix
Table 5 Variables and measurements
Variable Dimensions Sub- Variables Item Measurement
category dimensions
Dependent Health status - Self-rated How do you evaluate 1 =Very poor, 2 =Poor, 3=Neutral, 4=Good, 5=
variable health your own health? Excellent
Key FD practice Workload work time How about your work 1 =Never overtime, 2 = Not often overtime,3 =
independent time? Sometimes overtime, 4 = Often overtime, 5 = Usually
predictor overtime
work intensity  How about your work 1 =Very weak, 2 =Weak, 3=Neutral, 4= Strong, 5=
intensity? Very strong
workload in How about the workload 1 =None, 2 =Tiny, 3 =Neutral Strong, 4 = Very strong
the FD practice brought by FD practice?
Work work pressure  How about the work 1=None, 2=A little, 3= Neutral Strong, 4 = Very
pressure pressure? strong
Cooperation  team/ Please score the team/ [1-5] satisfaction
and support  department department support? 1 =very poor, 2= poor, 3 =neutral, 4 =good, 5= very
support good
CHSCs' support  Please score the CHSC [1-5] satisfaction
support 1 = very poor, 2 =poor, 3 =neutral, 4 =good, 5= very
good
policy support  Please score the policy [1-5] satisfaction
support 1 =very poor, 2 =poor, 3 =neutral, 4 =good, 5= very
good
Key control ~ Workplace - Office How about your office 1 =Very poor, 2 =Poor, 3 =Neutral, 4 =Good, 5= Very
variable environments environment environment good
- Facilities and How about your facilities 1 =Very poor, 2 =Poor, 3 =Neutral, 4 = Good, 5 = Very
equipment and equipment good
- Information How about your 1 =Very poor, 2 =Poor, 3=Neutral, 4 =Good, 5= Very
technology information technology good
system (IT) system
- Cultural How about your cultural 1 =Very poor, 2 =Poor, 3 =Neutral, 4 =Good, 5= Very
environment environment good
- Performance How about your 1 =Very poor, 2 =Poor, 3 =Neutral, 4 =Good, 5= Very
incentive performance incentive good
Socio- - Age When were you born? [22-67], Unit: years
demographic - Gender What's your gender? 1=Male, 0=Female

characteristics

Marital status

Education

Hukou

Annual income

Occupational
category

What is your marital
status?

What is your education
level?

What is your household
registration?

What is your annual
income?

What is your occupational
category?

1 =Single, 2 =Married, 3 = Divorced, 4 = Widowed

1 =High school or below, 2 = Bachelor degree, 3 =
Master degree or above

1 =This subdistrict, Shanghai, 2 = Other subdistricts,
Shanghai, 3 = Other provinces

[1-36], Unit: 10,000 Yuan

1=FD, 2=FN,3=PHD4 = Others

Abbreviations

FDs: Family doctors; FNs: Family nurses; PHDs: Public health doctors;

CHSCs: Community health service centres; PHCWs: Primary health-care
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ratio; IT: Information technology
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