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Abstract

Objective: Against the backdrop of integrating public health services and clinical services at primary healthcare
(PHC) institutions, primary healthcare providers (PCPs) have taken on expanded roles. This posed a potential
challenge to China as it may directly impact PCPs’ workload, income, and perceived work autonomy, thus affecting
their job satisfaction. This study aimed to explore the association between the expanded roles and job satisfaction
of the PCPs in township healthcare centers (THCs), the rural PHC institutions in China.

Methods: A cross-sectional study using mixed methods was conducted in 47 THCs in China’s Shandong province.
Based on a sample of 1146 PCPs, the association between the proportion of PCPs’ working time spent on public
health services and PCPs’ self-reported job satisfaction was estimated using the logistic regression. Qualitative data
were also collected and analyzed to explore the mechanism of how the expanded roles impacted PCPs’ job
satisfaction.

Results: One hundred eighty-four physicians and 146 nurses undertook increased work responsibilities, accounting
for 15.91% and 12.61% of the total sample. For those spending 40–60%, 60–80%, and more than 80% of the
working time providing public health services, the time spent on public health was negatively associated with job
satisfaction, with the odds ratio being 0.199 [0.067–0.587], 0.083 [0.025–0.276], and 0.030 [0.007–0.130], respectively.
Qualitative analysis illustrated that a majority of the PCPs with expanded roles were dissatisfied with their jobs due
to the heavy workload, the mismatch between the income and the workload, and the low level of work autonomy.
PCPs’ heavier work burden was mainly caused by the current public health service delivery policy and the
separation of public health service delivery and regular clinical services delivery, a significant challenge undermining
the efforts to better integrate public health services and clinical services at PHC institutions.
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Conclusion: The current policies of adding public health service delivery to the PHC system have negative impacts
on PCPs’ job satisfaction through increased work responsibilities for PCPs, which have led to low work autonomy
and the mismatch between the income and the workload. The fundamental reason lies in the fragmented
incentives and external supervision for public health service delivery and clinical service delivery. Policy-makers
should balance the development of clinic and public health departments at the institutional level and integrate
their financing and supervision at the system level so as to strengthen the synergy of public health service
provision and routine clinical service provision.

Keywords: Expanded roles, Job satisfaction, Primary healthcare providers, Mixed methods,

Introduction
In China, primary healthcare providers (PCPs) refer to the
physicians and nurses working in the state-owned primary
health care (PHC) institutions which consist of township
healthcare centers (THCs) and village clinics. The ex-
panded roles of PCPs mean that the PCPs have been en-
gaged in the delivery of both public health services
(individual preventive services and population health in-
terventions) and clinical services (diagnosis and treat-
ment). In China and other developing countries, providers
may end up assuming expanded roles as a result of spe-
cific health programs. For example, in the case of HIV
prevention services, the PHC institutions have to expand
their routine services to include the delivery of maternal
and neonatal care. The integration of public health ser-
vices and basic clinical services at the PHC level is an evi-
dence-based practice that can improve service accessibility
and boost financial and operational efficiency, thus pro-
moting sustainability and enhancing the quality of health
care through service continuity and a more person-cen-
tered approach [1]. However, emerging studies have indi-
cated that efforts to add specific public health services to
PHC delivery systems in low-resource settings have been
hampered by a number of challenges, including severe fi-
nancial constraints, inadequate training and supervision
for primary healthcare providers (PCPs), and poor policy
and organizational management [2].
After the launch of a series of health policies in China,

PCPs have undertaken more responsibilities as public health
services were added to clinical services. Before China’s
health care system reform beginning in 2009, PCPs at THCs
focused mainly on providing clinical services because they
had to rely on drug mark-ups and service fees as a source of
financing in the context of limited government funding and
support on public health service provision [3]. As a result,
the demand for clinical services was supplier-induced, giving
rise to surging health expenditures [4] and fewer accesses to
health care [5]. Since 2009, two major policies have been in-
troduced. The first one is the zero mark-up policy [6] which
aims to control the induced service provision and drug
over-prescription by removing the drug mark-ups at THCs
[7]. At the same time, local governments increased budgets

to make up for THCs’ lost revenue from drugs, but in most
cases, the financial support is dependent on the local gov-
ernment’s fiscal capacity and not enough to offset THCs’ re-
duced revenues [8].
Another crucial policy is “Equalization of Basic Public

Health Services” (EBPH), which aims to deliver essential
public health services to every citizen, and according to
which, the government subsidizes the THCs based on the
number of covered residents and on the provider perform-
ance in terms of the designated public health services [9]. It
is similar to the vertical health programs launched by other
low- and middle-income countries (LIMCs), which target
specific services and earmark funds according to the deliv-
ery performance of those specific services. Under the ad-
ministrative pressure to meet the performance targets of
providing the designated public health services so as to get
the subsidies, THCs have to meet the government’s re-
quirements for the designated public health services, follow
the service provision procedure, and be subject to regular
supervisions by higher authorities. Since the introduction of
EBPH policy, THCs have input more human, financial, and
infrastructure resources into the delivery of the designated
public health services, most of which are newly added work
content. In response, PCPs at THCs including physicians,
nurses, and public health workers (PHWs) [10] need to de-
vote more working time to the public health services desig-
nated by EBPH. Meanwhile, they also have to deliver basic
clinical services to fulfill the major function of THCs.
Under such a circumstance, physicians and nurses at

THCs have taken on heavier workloads to provide both clin-
ical services and the newly added public health services, un-
doubtedly affecting their job satisfaction. PCPs’ low job
satisfaction, a long-standing issue, can result in high
turnover [11] and low performance of health care delivery
[12, 13], thereby jeopardizing the sustainable development
of the health system [14]. The bulk of research that studied
the PCPs at THCs revealed that the heavy workload, low in-
come, poor competence, few opportunities for career devel-
opment, and incomplete organizational management were
the factors leading to low job satisfaction in China [15–21].
Some studies also explored the influences of health system
reforms on the job satisfaction of PHWs at THCs [22–25]
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Theoretically speaking, any health system reform would dir-
ectly influence the motivating factors listed above, or how
the health organizations design their management, thus in
turn affecting what health workers can get from their work
and their job satisfaction. For example, several studies found
that due to the broad scope of public health services and
limited financial incentives when the EBPH policy was first
implemented, the PCPs felt stressful and torn between the
many competing demands for their time [26, 27], thus often
complaining about the lack of trust and cooperation of com-
munity members.
We assumed that the enforcement of delivering public

health services at the PHC level could result in a situation
where physicians and nurses had to provide more health
services and face more intensive performance assessments.
As a result, PCPs at THCs would live with extra work re-
sponsibility, heavier workload, and potential changes in in-
come and autonomy, all of which are the important
influencing factors of job satisfaction. With these points in
mind, this study adopted a mixed method to evaluate the
effects of expanding China’s THCs’s job scope to include
public health services by (1) quantitatively examining the
job satisfaction of the PCPs with expanded roles and (2)
quantitatively and qualitatively exploring if the expanded
roles have impact on job satisfaction by influencing the
PCPs’ workload, income, and work autonomy.

Methods
Study location and context
The study sites included all the THCs in the three represen-
tative counties of Shandong province. We selected Shandong
province because it is one of the first provinces to implement
EBPH policy and is home to the largest number of both reg-
istered physicians and PHWs in China [28]. Located in
northeast China, Shandong is the second largest province in
China with a population of 99.47 million and ranks the third
among the 31 provinces/municipalities in mainland China
with a GDP per capita of ¥68 049 ($10 078).
The random cluster sampling was applied to generate a

sample of three counties (Shouguang, Huantai, and
Yanggu), equally representative of the high-, middle- and
low-level economic region in the province. All the THCs
in these three counties were surveyed, with 16 from Shou-
guang, 13 from Huantai, and 18 from Yanggu. All the
PCPs on duty on the investigation day were encouraged to
participate in the structured questionnaire survey and a
total of 1146 participants were recruited.

Quantitative data
Methods of measurements

Job satisfaction This study analyzed the overall job satis-
faction of PCPs as outcome variable, which was measured
by the participants’ responses to the survey question “Are

you satisfied with your work?” The responses of “very satis-
fied” and “satisfied” were coded as satisfied, while the re-
sponses of “moderate,” “dissatisfied,” and “very dissatisfied”
were coded as dissatisfied.

Expanded work role The key independent variable was
defined as the proportion of time the PCPs spend on
public health services and measured by participants’ re-
sponses to the survey question “What percentages of
time do you spend respectively on providing clinical ser-
vices and public health services per workday?” The two
self-reported percentages should add up to 100%.
Considering that PCPs with expanded roles were subject

to potential changes in workload, income, and work auton-
omy, all of which may influence PCPs’ job satisfaction, we
also analyzed these three job characteristics as independent
variables: (i) workload, defined as hours worked per week
(< 40, 40–56, ≥ 57); (ii) income level, defined as monthly in-
come (< 2000, 2000–2999, 3000–3999, ≥ 4000 Chinese
Yuan, CNY); (iii) work autonomy, defined as the perceived
autonomy to structure the working schedule and measured
by the participants’ responses (yes or no) to the dichotom-
ous survey question “Do you have control over your work,
such as the autonomy to structure your schedule?” The
“yes” response indicated high work autonomy, while the
“no” response suggested low work autonomy.

Control variables Informed of the conceptual framework
based on the Warr et al.’s intrinsic and extrinsic model [29]
and empirical research [29–34], we controlled other intrinsic
satisfaction factors (relationship with fellows, relationship
with patients, ability, chance of promotion, on-the-job train-
ing, attention paid to suggestions you make) and extrinsic
satisfaction factors (workplace, benefit, performance ap-
praisal, institutional administration). In this study, the demo-
graphic and social-economic status (SES) covariates included
the PCPs’ age, gender, marriage status, educational back-
ground, professional status, employment status, and job type.

Statistical analysis
The total participants were divided into several subgroups
according to the job types (Fig. 1). There were two steps
of sample classification. First, we classified the PCPs into
physicians, nurses, and PHWs according to the depart-
ment where they were working (clinical departments or
public health department). Second, in order to single out
the PCPs with expanded roles, the PCPs working in clin-
ical departments were further divided into four groups
based on whether they undertook increased work respon-
sibility: physicians providing clinical services only, nurses
providing clinical services only, physicians with expanded
roles, and nurses with expanded roles.
Descriptive statistics were used to describe the character-

istics of the participants. Chi-square tests were conducted
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to determine the differences in socio-demographic charac-
teristics of PCPs’ job satisfaction. To identify the association
between the expanded roles and the PCPs’ job satisfaction,
we fitted two multivariate logistic regression models (Ap-
pendix). In model 1, the job satisfaction was regressed on
the proportion of the working time spent on public health.
In model 2, additional regressors including workload, in-
come, and work autonomy were added. Both models were
adjusted for covariates, and the odds ratios (ORs) and their
corresponding 95% confidence intervals (CI) were reported.
The logistic regressions were also conducted on the four
subgroups: physicians providing clinical services only,
PHWs, physicians with expanded roles, and nurses with ex-
panded roles. All statistical analyses were conducted using
Stata 14.1 (StataCorp LP, College Station).

Qualitative data
Data collection
We conducted face-to-face semi-structured interviews to
better understand the expanded roles of PCPs and their
influences on the job satisfaction from the perspectives of
administrators and service providers. The interviewees
were completely voluntary, and they were selected using
purposive sampling after the questionnaire survey. Their
gender, age, job type, and professional status were taken
into consideration so as to make the opinions representa-
tive for all PCPs’ job satisfaction. Interviews were
conducted in an individual meeting room without any
non-participants for the privacy and comfort of the inter-
viewees. Each interview lasted 30 to 60min with on-spot
notes and audio records taken. Interviews were conducted
till the data saturation was reached.
The interviewees included 3 directors/section chiefs of

County Health Bureau, 49 directors/vice-directors of THCs
(14 from Shouguang, 16 from Huantai, and 19 from
Yanggu), 46 physicians (16 from Shouguang, 12 from Huan-
tai, and 18 from Yanggu), 64 PHWs (19 from Shouguang,

26 from Huantai, and 19 from Yanggu), and 40 nurses (15
from Shouguang, 9 from Huantai, and 16 from Yanggu).
Three different interview outlines were designed respectively
for the supervisors from County Health Bureau, the admin-
istrators of THCs, and the PCPs. The interview questions in-
cluded how the implementation of national policies at the
county level increased the public health service provisions at
THCs, how THCs adjusted their institutional management,
and how PCPs perceived their changed work contents, work
autonomy, workload, and job satisfaction.

Data analysis
Theoretical coding was performed using NVivo 12.0. Two
well-trained authors (YZJ, DW) were recruited to transcribe
and code the audio records. Codes were revised and im-
proved through reviewing transcripts and discussion. Finally,
the coding framework was divided into the factors or prac-
tices affecting job satisfaction at the individual, institutional,
and health system level, with each level being sub-coded by
workload, autonomy, income, integration of public health
services and clinical services, and other specific motivators.

Results
Quantitative study
As listed in Table 1, this study consisted of 1146 PCPs,
with 15.91% being physicians with expanded roles and
12.61% being nurses with expanded roles. Most of the
physicians and nurses with expanded roles were tempor-
arily employed (59.24% and 76.03%). The physicians with
expanded roles reported an average monthly income
(3823.07 CNY) relatively lower than the total sample
(4033.08 CNY) and a smaller proportion of them
thought they had work autonomy (59.24%) than the total
sample (62.47%).
Table 2 presents the job characteristics of the PCPs with

and without expanded roles. Compared with PCPs without
expanded roles, a larger proportion of PCPs with expanded

Fig. 1 Flowchart of sample classification. This figure presents how the total participants were divided into five subgroups according to (1) the
department where they are working and (2) whether they assume expanded roles
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roles (those spend 60–80% and 80–100% of the working
time providing public health services) worked more than
57 h per week (18.52% and 11.11% vs. 8.71%), and a lower
proportion earned an income of ≥ 5000 CNY (20.69%,

15.38% vs. 32.16%) and reported lower autonomy (48.27%,
22.22% vs. 63.62%).
Table 3 illustrates the association between socio-demo-

graphic/job characteristics and job satisfaction. Among the

Table 1 Characteristics of participants
Characteristics, n (%) Overall Physicians providing clinic services only Public health workers Physicians with expanded roles Nurses with expanded roles P

Gender

Male 404 (35.28%) 44 (39.64%) 304 (44.70%) 19 (10.38%) 34 (23.45%) < 0.00 1

Female 741 (64.72%) 67 (60.36%) 376 (55.29%) 164 (89.62%) 111 (76.55%)

Age

< 25 54 (4.73%) 4 (3.67%) 24 (3.53%) 18 (9.94%) 4 (2.74%) < 0.00 1

25–34 335 (29.36%) 36 (33.03%) 180 (26.47%) 73 (40.33%) 41 (28.08%)

35–44 546 (47.85%) 57 (52.29%) 337 (49.56%) 69 (38.12%) 75 (51.37%)

45–54 157 (13.76%) 9 (8.26%) 104 (15.29%) 18 (9.94%) 20 (13.70%)

≥ 55 49 (4.29%) 3 (2.76%) 35 (5.15%) 3 (1.66%) 6 (4.11%)

Educational background

Bachelor or above 438 (38.19%) 39 (35.13%) 275 (40.38%) 66 (35.87%) 52 (35.62%) 0.64 2

Junior college 481 (41.94%) 46 (41.44%) 272 (39.94%) 85 (46.19%) 64 (43.83%)

High school or below 228 (19.88%) 26 (23.42%) 134 (19.67%) 33 (17.93%) 30 (20.55%)

Professional status

Senior/deputy senior 18 (1.58%) 1 (0.92%) 13 (1.92%) 3 (1.64%) – < 0.00 1

Intermediate 398 (34.88%) 22 (20.18%) 254 (37.46%) 61 (33.33%) 50 (34.25%)

Primary 505 (44.26%) 51 (46.79%) 290 (42.77%) 83 (45.35%) 74 (50.68%)

Lower than primary 220 (19.28%) 35 (32.11%) 121 (17.85%) 36 (19.67%) 22 (15.07%)

Employment status

Temporary 876 (76.17%) 79 (71.17%) 558 (81.94%) 109 (59.24%) 111 (76.03%) < 0.00 1

Permanent 274 (23.83%) 32 (28.83%) 123 (18.06%) 75 (40.76%) 35 (23.97%)

Hours worked per week

Total 49.76 (9.73) 47.73 (7.43) 50.17 (10.03) 49.44 (9.93) 50.30 (10.02)

< 40 26 (2.36%) 4 (3.74%) 10 (1.54%) 9 (5.06%) 2 (1.42%) 0.02 7

40–56 980 (89.01%) 100 (93.46%) 578 (88.79%) 153 (85.95%) 126 (89.36%)

≥ 57 95 (8.63%) 3 (2.80%) 63 (9.68) 16 (8.99%) 13 (9.22%)

Monthly income (CNY)

Total 4033.08 (1463.78) 3747.66 (1245.55) 4103.79 (1465.87) 3823.07 (1517.57) 4189.14 (1473.90)

< 3 000 285 (26.56%) 37 (36.63%) 160 (25.04%) 50 (28.41%) 31 (22.46%) 0.00 2

3 000–3 999 204 (19.01%) 16 (15.84%) 110 (17.21%) 43 (24.43%) 33 (23.91%)

4 000–4 999 233 (21.71%) 29 (28.71%) 150 (23.47%) 29 (16.48%) 23 (16.67%)

≥ 5 000 351 (32.71%) 19 (18.81%) 219 (34.27%) 54 (30.68%) 51 (36.96%)

Work autonomy

Feel high autonomy 714 (62.47%) 69 (62.16%) 433 (63.86%) 109 (59.24%) 89 (61.38%) 0.69 3

Feel low autonomy 429 (37.53%) 42 (37.84%) 245 (36.13%) 75 (40.76%) 56 (38.62%)

Proportion of the working time spent on public health

Total (%) 68.14 (41.68) 0 100 29.01 (23.98) 31.81 (25.35) < 0.00 1

< 20 276 (24.08%) 111 (100%) – 82 (44.56%) 59 (40.41%)

20–40 81 (7.07%) – – 49 (26.63%) 32 (21.92%)

40–60 52 (4.54%) – – 24 (13.04%) 28 (19.18%)

60–80 29 (2.53%) – – 14 (7.61%) 15 (10.27%)

> 80 708 (61.78%) – 318 (100%) 15 (8.15%) 12 (8.22%)

Job satisfaction

Satisfied 875 (77.37%) 84 (75.67%) 519 (77.58%) 137 (74.86%) 113 (79.02%) 0.79 3

Dissatisfied 256 (22.63%) 27 (24.32%) 150 (22.42%) 46 (25.14%) 30 (20.98%)
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total 1146 participants, 91.32% of the PCPs with high work
autonomy reported satisfaction, a percentage much higher
than that of the PCPs with low work autonomy (54.25%). In
the subgroup of physicians and nurses with expanded roles,
those devoting more working time to public health felt more
dissatisfied with their job (p < 0.001). For those with a
monthly income of 2000 CNY or lower, only 58.00% of the
physicians with expanded roles and 56.67% of the nurses
with expanded roles felt satisfied with their job, while for
those with a monthly income of more than 4000 CNY, the
figures stood at 72.22% and 84.31%, respectively.
Table 4 shows the results of the logistic regression of the

total sample and the two subgroups (physicians with ex-
panded roles and nurses with expanded roles). Without
adding the workload, income, and autonomy (model 1), the
proportion of working time spent on public health (40–
60%; 60–80%; more than 80%) were negatively associated
with job satisfaction (OR = 0.199, p = 0.003; OR = 0.083, p
< 0.001; OR = 0.030, p < 0.001). After adding the three job
characteristics (model 2), for those who spent 60–80% and
more than 80% of the working time on public health, the
impact of the working time on job satisfaction decreased
(OR = 0.036, p < 0.001; OR = 0.086, p < 0.001) and the
negative associations had larger coefficient sizes. This could
be interpreted that expanded roles influence job satisfaction
of PCPs through workload, income, and work autonomy.
As for the physicians with expanded roles, those devot-

ing 40–60%, 60–80%, and 80–100% of the working time
to public health were 93.1% (OR = 0.069, p = 0.003),
97.4% (OR = 0.026, p = 0.016), and 97.9% (OR = 0.021, p
= 0.011) less likely to be satisfied with their job than those

spending less than 20% of the working time providing
public health. In the case of nurses with expanded roles,
the negative associations between time spent on public
health (40–60%, 60–80%, and 80–100% of the working
time) and job satisfaction were weaker, respectively. More-
over, income level and work autonomy were positively as-
sociated with job satisfaction in the two subgroups.

Perceptions of the relationship between expanded roles
and job satisfaction
A majority of the PCPs with expanded roles expressed
their dissatisfaction because ever since their routine job of
providing clinical services at THCs was expanded to in-
corporate public health provision, they took on the heavy
workload that was not compensated by higher income. In
addition, they were not given enough autonomy.
Since the national health system reform in 2009, we need

to spend large amount of working time providing the public
health designated by EBPH. The performance appraisals
are too frequent: quarterly, semi-annually and annually. We
are struggling to cope with the assessments. It takes a lot of
time and energy. (Physicians from THC in Yanggu)
The public health subsidy accounts for merely 20% of

my total income. The proportion of performance-based
bonus is even lower. I gain little from providing public
health services, so I find it hard to be enthusiastic with
my work. (Physician from THC in Shouguang)
I don’t think the residents can benefit a lot from the

preventive health services, even though the effects can-
not be identified in a short time. The assessment re-
quirement and criteria of the providing public health

Table 2 Job characteristics of the PCPs without/with expanded roles

Job
characteristics,
n (%)

PCPs providing
single clinic/
public health
services

PCPs spending 0–
20% work time on
public health
services

PCPs spending 20–
40% work time on
public health services

PCPs spending 40–
60% work time on
public health services

PCPs spending 60–
80% work time on
public health services

PCPs spending 80–
100% work time on
public health services

P

Hours worked per week

< 40 14 (1.85%) 2 (1.46%) 2 (2.53%) 3 (6.12%) 3 (11.11%) 1 (3.70%) 0.00
8

40–56 678 (89.45%) 119 (86.86%) 72 (91.14%) 46 (93.88%) 19 (70.37%) 23 (85.18%)

≥ 57 66 (8.71%) 16 (11.68%) 5 (6.33%) 0 5 (18.52%) 3 (11.11%)

Monthly income (CNY)

< 3 000 197 (26.62%) 31 (23.48%) 16 (20.25%) 14 (29.17%) 10 (34.48%) 10 (38.46%) 0.00
1

3 000–3 999 126 (17.03%) 28 (21.21%) 32 (40.51%) 7 (14.58%) 6 (20.69%) 6 (23.08%)

4 000–4 999 179 (24.19%) 21 (15.91%) 12 (15.19%) 9 (18.75%) 7 (24.14%) 6 (23.08%)

≥ 5 000 238 (32.16%) 52 (39.39%) 19 (24.05%) 18 (37.50%) 6 (20.69%) 4 (15.38%)

Work autonomy

Feel high
autonomy

502 (63.62%) 89 (63.57%) 59 (72.84%) 30 (57.69%) 14 (48.27%) 6 (22.22%) <
0.00

1

Feel low
autonomy

287 (36.38%) 51 (36.43%) 22 (27.16%) 22 (42.31%) 15 (51.72%) 21 (77.78%)
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services are too strict. We have to follow the work pro-
cedure and fill many forms, and there is no room for
work autonomy. Another problem is that many residents
do not appreciate our work and sometimes they feel
bothered by the home visits. (Nurses from THC in
Huantai)

Perceptions of how expanded roles influenced job
satisfaction
The interviews with administrators from County
Health Bureau and THCs revealed how the EBPH
policy affected PCPs’ job satisfaction through its
impacts on external supervision and internal

Table 3 Association between socio-demographic/job characteristics and PCPs’ job satisfaction

Overall Physicians with expanded roles Nurses with expanded roles

Satisfied (%) Dissatisfied (%) P Satisfied (%) Dissatisfied (%) P Satisfied (%) Dissatisfied (%) P

Gender

Male 296 (75.13%) 98 (24.87%) 0.20 1 17 (89.47%) 2 (10.53%) 0.11 8 24 (75.00%) 8 (25.00%) 0.54 2

Female 576 (78.47%) 158 (21.53%) 119 (73.01%) 44 (26.99% 88 (80.00%) 22 (20.00%)

Age

< 25 44 (84.62%) 8 (15.38%) 0.30 6 14 (77.78%) 4 (22.22%) 0.16 6 3 (100.00%) – 0.63 1

25–34 258 (78.42%) 71 (21.58%) 49 (68.06%) 23 (31.94%) 31 (79.49%) 8 (20.51%)

25–44 407 (75.37%) 133 (24.63%) 51 (73.91%) 18 (26.09%) 61 (81.33%) 14 (18.67%)

45–54 124 (80.52%) 30 (19.48%) 17 (94.44%) 1 (5.56%) 14 (70.00%) 6 (30.00%)

≥ 55 35 (71.43%) 14 (28.57%) 3 (100.00%) 4 (66.67%) 2 (33.33%)

Educational background

Bachelor and above 333 (77.08%) 99 (22.92%) 0.70 4 53 (80.30%) 13 (19.70%) 0.43 9 42 (80.77%) 10 (19.23%) 0.87 4

Junior college 371 (78.44%) 102 (21.56%) 60 (71.43%) 24 (28.57%) 49 (79.03%) 13 (20.97%)

High school or below 171 (75.66%) 55 (24.34%) 24 (72.73%) 9 (27.27%) 22 (75.86%) 7 (24.14%)

Professional status

Senior/deputy senior 14 (77.78%) 4 (22.22%) 0.98 3 2 (66.67%) 1 (33.33%) 0.02 9 0.63 8

Intermediate 304 (77.16%) 90 (22.84%) 48 (78.69%) 13 (21.31%) 40 (80.00%) 10 (20.00%)

Primary 386 (77.82%) 110 (22.18%) 66 (80.49%) 16 (19.51%) 55 (76.39%) 17 (23.61%)

Lower than primary 166 (76.50%) 51 (22.50%) 20 (55.56%) 16 (44.44%) 18 (85.71%) 3 (14.29%)

Employment status

Temporary 663 (77.09%) 197 (22.91%) 0.69 7 83 (76.85%) 25 (23.15%) 0.45 7 83 (75.45%) 27 (24.55%) 0.05 6

Permanent 212 (78.23%) 59 (21.77%) 54 (72.00%) 21 (28.00%) 30 (90.91%) 3 (9.09%)

Hours worked per week

< 40 15 (57.69%) 11 (42.31%) 0.00 7 5 (55.56%) 4 (44.44%) 0.25 7 1 (50.00%) 1 (50.00%) 0.60 0

40–56 762 (78.64%) 207 (21.36%) 118 (77.63%) 34 (22.37%) 99 (79.20%) 26 (20.80%)

≥ 57 66 (69.47%) 29 (30.53%) 11 (68.75%) 5 (31.25%) 10 (76.92%) 3 (23.08%)

Monthly income (CNY)

< 2 000 204 (72.60%) 77 (27.40%) 0.22 3 29 (58.00%) 21 (42.00%) 0.00 8 17 (56.67%) 13 (43.33%) 0.01 1

2 000–2 999 159 (80.30%) 39 (19.70%) 36 (85.71%) 6 (14.29%) 27 (87.10%) 4 (12.90%)

3 000–3 999 176 (76.52%) 54 (23.48%) 25 (86.21%) 4 (13.79%) 19 (82.61%) 4 (17.39%)

≥ 4 000 272 (77.94%) 77 (22.06%) 39 (72.22%) 15 (27.78%) 43 (84.31%) 8 (15.69%)

Work autonomy

Feel high autonomy 642 (91.32%) 61 (8.68%) < 0.00 1 99 (90.83%) 10 (9.17%) < 0.00 1 77 (89.53%) 9 (10.47%) < 0.00 1

Feel low autonomy 230 (54.25%) 194 (45.75%) 38 (51.35%) 36 (48.65%) 35 (62.50%) 21 (37.50%)

Proportion of the working time spent on public health

< 20 230 (84.25%) 43 (15.75%) < 0.00 1 74 (91.36%) 7 (8.64%) < 0.00 1 51 (89.47%) 6 (10.53%) < 0.00 1

20–40 72 (88.89%) 9 (11.11%) 41 (83.67%) 8 (16.33%) 31 (96.88) 1 (3.13%)

40–60 36 (69.23%) 16 (30.77%) 14 (58.33%) 10 (41.67%) 22 (78.57%) 6 (21.43%)

60–80 12 (41.38%) 17 (58.62%) 5 (35.71%) 9 (64.29%) 7 (46.67%) 8 (53.33%)

> 80 524 (75.40%) 171 (24.60%) 3 (20.00%) 12 (80.00%) 2 (18.18%) 9 (81.82%)
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Table 4 Results of logistic regression on association between expanded roles and job satisfaction

Model 1 Model 2

OR 95% CI P OR 95% CI P

Overall

Proportion of the working time spent
on public health (reference, < 20)

20–40 0.70 2 [0.24 6, 2.00 5] 0.50 9 0.74 3 [0.24 5, 2.25 8] 0.60 1

40–60 0.19 9 [0.06 7, 0.58 7] 0.00 3 0.16 5 [0.05 2, 0.52 1] 0.00 2

60–80 0.08 3 [0.02 5, 0.27 6] < 0.00 1 0.08 6 [0.02 3, 0.31 4] < 0.00 1

80–100 0.03 0 [0.00 7, 0.13 0] < 0.00 1 0.03 6 [0.00 8, 0.15 9] < 0.00 1

Work autonomy (reference, low autonomy)

High autonomy 2.48 2 [1.55 4, 3.96 2] < 0.00 1

Monthly income (reference, < 3 000)

3 000–3 999 1.87 0 [0.94 8, 3.68 5] 0.07 1

4 000–4 999 2.71 8 [1.33 5, 5.53 3] 0.00 6

≥ 5 000 2.76 5 [1.32 7, 5.76 3] 0.00 7

Hours worked per week (reference, < 40)

40–56 1.39 5 [0.41 0, 4.74 7] 0.59 4

≥ 57 1.17 8 [0.30 6, 4.53 0] 0.81 1

Physicians with expanded roles

Proportion of the working time spent
on public health (reference, < 20)

20–40 0.38 9 [0.11 9, 1.27 0] 0.11 8 0.24 7 [0.05 4, 1.13 5] 0.07 2

40–60 0.11 5 [0.03 1, 0.42 4] 0.00 1 0.06 9 [0.01 2,0.41 1] 0.00 3

60 80 0.03 6 [0.00 7, 0.17 6] < 0.00 1 0.02 6 [0.00 1, 0.50 9] 0.01 6

80–100 0.00 6 [0.00 3, 0.50 9] < 0.00 1 0.02 1 [0.00 1, 0.41 6] 0.01 1

Work autonomy (reference, low autonomy)

High autonomy 2.69 4 [1.67 1, 4.34 5] < 0.00 1

Monthly income (reference, < 3 000)

3 000–3 999 4.34 4 [1.55 0, 12.17 9] 0.00 5

4 000–4 999 4.52 6 [1.36 9, 14.96 0] 0.01 3

≥ 5 000 1.88 3 [0.83 0, 4.26 8] 0.13 0

Hours worked per week (reference, < 40)

40–56 2.05 8 [0.18 8, 22.50 2] 0.55 4

≥ 57 1.35 9 [0.07 1, 25.95 7] 0.83 9

Nurses with expanded roles

Proportion of the working time spent
on public health (reference, < 20)

20–40 3.93 8 [0.42 4, 36.59 8] 0.22 8 4.22 1 [0.34 4, 51.74 0] 0.26 0

40–60 0.41 6 [0.10 0, 1.72 3] 0.22 6 0.45 6 [0.08 7, 2.38 7] 0.35 2

60–80 0.10 4 [0.02 4, 0.45 2] 0.00 3 0.20 8 [0.03 6, 1.20 7] 0.00 8

80–100 0.02 2 [0.00 3, 0.15 2] < 0.00 1 0.03 0 [0.00 3, 0.28 7] 0.00 2

Work autonomy (reference, low autonomy)

High autonomy 1.94 9 [0.51 3, 7.39 5] 0.32 7

Monthly income (reference, < 3 000)

3 000–3 999 5.16 2 [1.44 3, 18.46 1] 0.01 2

4 000–4 999 3.63 2 [0.99 2, 13.29 7] 0.05 1

≥ 5 000 4.11 0 [1.44 6, 11.68 1] 0.00 8

Hours worked per week (reference, < 40)
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management of THCs, which then in turn influ-
enced PCPs.
Physicians could get more income from clinical services

provision, but could not get extra bonus for their input in
public health work. The imbalance between inputs and re-
wards is a major source of dissatisfaction. This situation is
more severe for the temporarily employed PCPs, whose
monthly salary is ¥3000 lower than that of their perman-
ently employed counterparts. In addition, the percentage
of performance-based bonus in the total income was quite
low. According to the assessment, the highest monthly in-
come is only ¥200 to ¥500 higher than the lowest monthly
income. (Director of THC in Yanggu)
The EBPH services provision performance are super-

vised and paid by County Health Bureau, while the clinical
services provision at THCs are funded and supervised by
Basic Health Insurance Schemes. The financing and deliv-
ery of clinical and public health services are fragmented.
Measures have been taken to link the subsidy with per-
formance, and to carry out intensive supervisions for the
purpose of ensuring the universal and equal coverage of
these basic services, but these measures have led to huge
burdens for the THCs and PCPs working there. (Director
of Huantai County Health Bureau)
Another challenge we face is the fragmented manage-

ment of clinical and public health work within THCs. Clin-
ical department and public health department usually have
different functions and responsibilities, and are accountable
to different supervisors. However, due to the expanded
EBPH service package and a lack of qualified health profes-
sions in public health department, the public health services
have to be allocated to some physicians or nurses. The
combination of extra workloads and the difficulties in in-
corporating clinical services to the existing service provision
is exerting pressures on physicians and nurses at THCs.
(Director of THC in Shouguang)

Discussion
This study adopted a mixed-method approach, using quan-
titative data to examine the relationship between expanded
roles and job satisfaction and qualitative data to illustrate
how the expanded roles influenced PCPs’ job satisfaction
after the national health policy imposed public health ser-
vice provisions upon THCs. To our knowledge, this study
was the first to explore how the expanded role of providing
both clinical and public health services affected PCPs’ job
satisfaction of PCPs under China’s current health system

reform. The EBPH public health service package and its
segmented implementation in PCPs’ regular clinical work
are the major reasons behind increased work burden for
PCPs, which poses a significant challenge for integrating
public health services into primary care institutions.
Several key findings were highlighted. First, this study

confirmed the influences of workload, income, and work
autonomy on PCPs’ job satisfaction. The overall satisfaction
level of this sample (77.4%) was considerable with that of
the American primary care physicians (80%) [22, 35] and
that reported by PCPs in Chinese sample regions (70–80%)
[16, 17]. Consistent with previous studies, we found that
PCPs with higher income, lower workload, and higher work
autonomy were more likely to be satisfied with their jobs
[17, 18, 23, 24, 33]. Our findings provided suggestive evi-
dence that the three job characteristics became important
predictors of PCPs’ job satisfaction at the backdrop of
China’s current health system reform.
Second, PCPs did take on expanded roles after public

health service provisions were added to clinical services
provision. PCPs’ increased work responsibilities were asso-
ciated with their low job satisfactions, especially among the
physicians with expanded roles. Although PCPs with ex-
panded roles reported higher monthly incomes than
PHWs, they had lower levels of satisfaction. There were
two explanations. First, the income gap between PCPs with
expanded roles and PHWs was not large enough to make
up for PCPs’ additional inputs in public health; hence, the
PCPs were demotivated. This was more prominent for phy-
sicians whose incomes were more related to their clinical
services. Second, except for financial incentives, PCPs also
took into account workload, autonomy, and other factors
of job characteristics related to individual well-being and
professional value. In particular, physicians value tech-
niques of disease treatment and work autonomy more than
other health professionals, and some physicians value clin-
ical treatment services more than disease prevention ser-
vices [5, 36]. Our results are in accordance with a number
of studies’ findings that physicians in China were less satis-
fied with their job after the EBPH policy imposed public
health services upon them [15, 16]. But few of the studies
have further measured the impact of the expanded roles
and provided in-depth explanations of the phenomenon.
This study qualitatively probed the mechanisms behind the
relationship: EBPH policy influences how THCs allocate
work tasks and pay and supervise PCPs, resulting in a mis-
match between workload and income level, and PCPs’ low

Table 4 Results of logistic regression on association between expanded roles and job satisfaction (Continued)

Model 1 Model 2

OR 95% CI P OR 95% CI P

40–56 0.60 0 [0.01 7, 21.66 7] 0.78 0

≥ 57 0.85 2 [0.01 4, 49.76 4] 0.93 9
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level of work autonomy, both of which are closely related
to their job satisfaction.
One explanation of the mechanism is that the expanded

roles influenced the PCPs’ job satisfaction through the mis-
match between income and workload. The median annual
income of PCPs was about ¥ 48 000 ($6969), consistent with
the data from previous studies [13] and lower than the
China’s national average income (¥ 62 029, or $9000) [28].
The EBPH policy introduced in 2009 expanded the coverage
of public health services, for which different levels of govern-
ments allocated funds. But according to the EBPH policy,
the earmarked funds could be used only to support the op-
eration costs such as material consumption and transporta-
tion, and not to compensate the personnel expenses.
Consequently, PCPs’ input in public health provisions and
increased workload cannot be rewarded enough. The ex-
planation of the phenomenon is consistent with the previous
studies that identified the unwillingness of health workers to
deliver public health services due to concerns about rapidly
increasing workload without corresponding financial re-
wards [2, 37, 38].
Another explanation is that expanded roles influenced

PCPs’ job satisfaction through lower levels of autonomy. For
physicians, public health services constitute extra workloads
that are not connected with their routine clinical work.
Therefore, providing public health services means more
working time and less leisure time. Under the administrative
pressure to meet the performance goals of public health ser-
vice provision and in order to get the performance-based
subsidies, THCs have to follow the government’s require-
ments for the designated public health services and proce-
dures of service provision and accept regular assessments
from different levels of supervisors, thus losing their work
autonomy. Although a number of studies highlighted on-
going supervision as a predictor of the good performance of
programs incorporating specific public health service to
PHC delivery system [37, 39], this study indicates that as to
how and how often the supervisions should be conducted to
ensure the effectiveness, PCP’s perceptions of work auton-
omy should be given full consideration.
The qualitative interviews further revealed the fundamen-

tal reason of the fact that expanded roles negatively influ-
enced PCPs who, however, in most cases, take providing
both clinical and public health services simultaneously as
granted. This discrepancy may be accounted for by the seg-
mented financing and supervision for the clinical and public
health services at the system level. Besides, this can also be
attributed to a lack of integration of clinical and public
health departments within THCs. In China’s PHC institu-
tions, the communication and cooperation between clinical
departments and the public health departments are scarce.
Without integrating these two kinds of services, the delivery
of public health services is simply perceived as extra work,
an addition to the work burden. The findings are relevant

for policymakers who should consider the following
measures: strengthen the cooperation between clinical and
public health departments at the institutional level and re-
organize the financing and supervision of these two kinds of
services at the system level in order to integrate clinical and
public health services in PHC delivery system. Moreover, for
other developing countries that are integrating vertical dis-
ease programs into primary care system, this study also pre-
sented the empirical experience that integration policies
should take into account every critical function of the health
system, including governance, planning, financing, monitor-
ing, and service delivery.
This study has several limitations. First, our analysis

was cross-sectional, limiting the interpretation of causal
inferences. Second, the expanded roles were quantita-
tively measured by self-reported data. This self-adminis-
trated bias might have an impact on the results.
However, the qualitative results provided in-depth ex-
planation and served as a complement to quantitative re-
sults. Third, as only one province was selected in the
sampling, the national representativeness of the study
sample cannot be ascertained. The selected province is
one of the first provinces to implement the policy of
adding public health services package to the PHC insti-
tutions and is home to the largest number of both regis-
tered physicians and PHWs in China. Therefore, we
believe that the selected counties are generally represen-
tative of the health and economic development in north-
east rural China.

Conclusions
This study found that PCPs did take on expanded roles as a
result of the national policy requiring public health service
provisions be added to the routine clinical service provision
and the increased work responsibilities were associated with
low job satisfaction of PCPs, especially among the physicians
with expanded roles. The expanded roles might influence
the PCPs’ job satisfaction through a mismatch between their
workload and income, and a lower level of autonomy. Mixed
methods were employed to enhance the generalization of
the study findings. The fundamental reason of the
phenomenon was the fragmented incentives, external super-
vision, and institutional administration for simultaneously
delivering both the newly added public health services and
the existing clinical services at PHC level. The findings can
provide implication for policymakers to figure out better
ways to coordinate the clinical and public health depart-
ments at the institutional level and to reform the financing
and supervision at the system level. Moreover, for other de-
veloping countries that are integrating fragmented vertical
programs at primary care level, this study provided an em-
pirical experience that the integration policies cannot neg-
lect any function of the health system, including governance,
financing, monitoring, and service delivery.
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Appendix
Table 5 Results of logistic regression on association between expanded roles and job satisfaction

Model 1 Model 2

OR 95% CI P OR 95% CI P

Overall

Proportion of working time
on public health (reference, < 20)

20–40 0.70 2 [0.24 6, 2.00 5] 0.50 9 0.50 5 [0.15 2, 1.67 8] 0.26 5

40–60 0.19 9 [0.06 7, 0.58 7] 0.00 3 0.14 6 [0.04 2, 0.50 8] 0.00 2

60–80 0.08 3 [0.02 5, 0.27 6] < 0.00 1 0.07 1 [0.01 6, 0.30 9] < 0.00 1

80–100 0.03 0 [0.00 7, 0.13 0] < 0.00 1 0.03 8 [0.00 8, 0.18 5] < 0.00 1

Work autonomy
(reference, low autonomy)

High autonomy 2.56 0 [1.25 8, 5.21 1] 0.01 0

Monthly income
(reference, < 3 000)

3 000–3 999 2.11 6 [1.09 4, 4.09 2] 0.02 6

4 000–4 999 2.54 4 [1.27 3, 5.08 7] 0.00 8

≥ 5 000 2.56 0 [1.25 8, 5.21 1] 0.01 0

Hours worked per week
(reference, < 40)

40–56 2.14 1 [0.63 1, 7.26 8] 0.22 2

≥ 57 1.88 0 [0.49 2, 7.17 9] 0.35 5

Physicians with expanded roles

Proportion of working time
on public health (reference, < 20)

20–40 0.38 9 [0.11 9, 1.27 0] 0.11 8 0.36 8 [0.10 3, 1.31 3] 0.12 3

40–60 0.11 5 [0.03 1, 0.42 4] 0.00 1 0.10 6 [0.02 3,0.47 3] 0.00 3

60–80 0.03 6 [0.00 7, 0.17 6] < 0.00 1 0.01 7 [0.00 2, 0.13 0] < 0.00 1

80–100 0.00 6 [0.00 3, 0.50 9] < 0.00 1 0.03 5 [0.00 6, 0.19 3] < 0.00 1

Work autonomy
(reference, low autonomy)

High autonomy 2.37 1 [1.87 2, 2.99 8] < 0.00 1

Monthly income
(reference, < 3 000)

3 000–3 999 7.05 0 [1.39 9, 35.52 8] 0.01 8

4 000–4 999 3.29 7 [2.40 8, 4.51 0] < 0.00 1

≥ 5 000 1.44 1 [1.05 0, 1.98 0] 0.02 4

Hours worked per week
(reference, < 40)

40–56 4.43 6 [0.54 4, 36.15 3] 0.16 4

≥ 57 2.00 6 [0.16 4, 24.54 0] 0.58 6

Nurses with expanded roles

Proportion of working time on
public health (reference, < 20)

20–40 3.93 8 [0.42 4, 36.59 8] 0.22 8 3.94 2 [0.41 7, 37.21 1] 0.23 1

40–60 0.41 6 [0.10 0, 1.72 3] 0.22 6 0.38 9 [0.10 0, 1.51 5] 0.17 3

60–80 0.10 4 [0.02 4, 0.45 2] 0.00 3 0.16 0 [0.03 7, 0.69 4] 0.01 4

80–100 0.02 2 [0.00 3, 0.15 2] < 0.00 1 0.04 4 [0.00 6, 0.31 9] 0.00 2

Work autonomy
(reference, low autonomy)

High autonomy 4.06 4 [1.30 1, 12.69 6] 0.01 6

Monthly income
(reference, < 3 000)

3 000–3 999 8.93 1 [1.12 9, 70.64 7] 0.03 8

4 000–4 999 4.69 0 [1.22 9, 17.89 8] 0.02 4
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Hours worked per
week (reference, < 40)

40–56 0.68 2 [0.02 2, 21.26 1] 0.82 8

≥ 57 1.10 3 [0.02 4, 51.40 6] 0.96 0
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