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Abstract
Objective Our research aims to estimate the per capita
cost of 13 items in the basic public health service (BPHS)
project in Zhuhai, China, and provide an economical basis
for the improvement of the cost compensation mechanism
used by the government.
Design This research is a cross-sectional study.
Setting A total of 19 primary healthcare facilities (PHFs) in
Zhuhai, China, are involved in this research.
Participants A total of 152 participants (114 personnel
engaged in BPHS, 19 financial personnel and 19 PHF
heads) were included in this study, which was conducted
from May 2017 to July 2017.
Primary and secondary outcome measures We used
the activity-based costing model to calculate the cost of
providing BPHS in Zhuhai. An analytical hierarchy process
was used to determine the difficulty dimension and
workload coefficient.
Results The weights of the difficulty dimensions in the
provision of BPHS in Zhuhai were 35.04% (coordination of
residents), 24.03% (staff workload), 21.36% (complexity
of work-related skills) and 19.59% (basic qualities of
staff). The average difficulty coefficient of each subproject
was 5.28. The actual per capita cost of BPHS provision
in 2016 was 97.48 RMB (12.76 EUR), which was higher
than the actual standard compensation of 55 RMB (7.2
EUR) in Zhuhai. Immunisation was the most costly among
the 13 service items (17.82 RMB or 2.33 EUR per person),
whereas the management of tuberculosis was the least
costly item (0.57 RMB or 0.07 EUR per person).
Conclusions Government funds for basic public health
services cannot compensate for the actual costs.
Accordingly, subsidies should be increased based on the
actual per capita cost for sustainable BPHS development.
The government should improve the methods used in cost
estimation and measures used as the basis for awarding
performance incentives.

Introduction
Basic public health services (BPHS) are
essential healthcare services provided by
the government to address the major health
issues of its residents; the primary recipients of
BPHS are children, pregnant women, elderly
individuals and individuals with chronic

Strengths and limitations of this study
►► This research calculates the cost of the provision

of basic public health service (BPHS) in China using
activity-based costing and considers the difficulty
coefficient in BPHS provision.
►► The survey involved personnel who are engaged in
BPHS, financial personnel and primary healthcare
facility (PHF) heads; the data gathered comprehensively reflect the basic situation and financial standing of the BPHS project.
►► The geographical scope of our study was limited.
Thus, the results may not be representative of other
regions in China.
►► This research involves a cross-sectional survey, and
the results can reflect only the situation in 2016.

diseases.1 BPHS is a pure public good. Thus,
the expenses incurred in providing healthcare services should be compensated by the
government. The World Bank proposed the
concept of BPHS in the World Development
Report in 1993; generally, public health
services can solve the health problems of a
population, while a BPHS package should
include cost-effective and efficient public
health interventions.2 The USA and northern
European countries considerably focus on
BPHS development, and funds for this are
directly allocated by the federal government
to promote basic public health. Moreover,
these countries actively explore a cost estimation method that can ensure the efficient
provision of BPHS.
Costs are estimated on the basis of available knowledge, while effective methods and
data are used to obtain information that can
predict future costs. An ideal cost calculation is indispensable in the decision-making
process.3 In 2016, Resnick used a coding
framework to code US$ 1.9 million, while the
per capita cost of BPHS in the USA from 2013
to 2016 was US$ 93.4 Leider assessed public
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hospitals. The current study covers 0.93 million individuals who comprise 56.61% of Zhuhai’s total population.
The total number of staff members in 19 PHFs in Zhuhai
is 1701. A total of 263 staff members are engaged in BPHS,
thereby accounting for 15.46% of the total.

Materials and methods
Research site
Zhuhai is located in southern China and is situated on
the edge of the South China Sea. This city is one of the
special economic zones and the second largest port city
in China. In 2016, the permanent resident population of
Zhuhai was 1.63 million, while the per capita disposable
income was 40 154.10 RMB (5257.15 EUR).19 This city
has 31 primary healthcare facilities (PHFs). A total of 19
PHFs in Zhuhai were surveyed in this study, including 13
community healthcare centres (CHCs) and six township

Key components of this study and data collection
Figure 1 shows the key components of this study and the
research methods.
1. The data obtained through field investigation in
Zhuhai are as follows:
–– Financial revenue and expenditure of 19 primary
healthcare facilities.
–– Staff allocation in 19 primary healthcare facilities.
–– Number of work hours required in each subproject
of BPHS, number of implementers, annual service
quantity and difficulty coefficient.

2

Research procedures
This study used a multistage stratified sampling method.
The three administrative districts of Zhuhai had six township hospitals that were included in this study, and 50%
of CHCs are sampled. Zhuhai has 25 CHCs. The top 13
CHCs are selected as research sites on the basis of the
population covered by each community. Among the 263
staff members engaged in BPHS, we chose only those
with relatively extensive experience (ie, those who have
been engaged in BPHS for over 5 years, those with college
education or above and those with intermediate titles
or above). A total of 114 qualified staff members were
selected as respondents of this study.
This study has gone through three stages. In the first
stage, a seminar on BPHS cost estimation was conducted
by the Zhuhai Health Bureau while a plan to conduct
a field survey was formulated. In the second stage, the
field investigation team divided the investigators into
three groups. In coordination with the district health
bureau, the first group facilitated a survey among the
staff members participating in BPHS in which the staff
members were required to answer a questionnaire. The
second group conducted a semi-structured interview with
the PHF heads. The main contents of the interviews were
as follows: the basic situation of the PHF, the status of the
government subsidies to BPHS and relevant opinions
on the difficulty dimension. The third group instructed
the financial staff members to accomplish a financial
questionnaire. All the respondents completed questionnaires under the guidance of the investigators. After
completing the questionnaire, the investigator checked
questionnaires. If missing data were found, the respondents needed to complete the questionnaire on the spot
before they could leave. In the third stage, all the questionnaires were submitted to the district health bureaus
for checking. Evident erroneous reports were corrected
immediately by the research team. A total of 152 participants (ie, 114 personnel engaged in BPHS, 19 financial
personnel and 19 PHF heads) were included in this study,
which was conducted from May 2017 to July 2017.
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health activity on the basis of national health expenditure
accounts.5 Mays and Mamaril used a micro-costing methodology to estimate the costs of BPHS.6 The majority of
the cost estimations adopt activity-based costing (ABC).
Time-driven ABC (TDABC) is the name of the model in
which activity-based costing is used to estimate the cost
of a service project when the ‘time factor’ is incorporated.7 Mandigo used the TDABC model to improve the
use of healthcare resources in Mirebalais, Haiti, and this
approach has caught the attention of scholars.8
In 2009, the Chinese central government launched a
national BPHS project that integrates traditional public
health services to promote the equalisation of BPHS.9
BPHS projects have been widely implemented in community healthcare centres and township hospitals, thereby
improving the health status of Chinese residents.10
A unified minimum cost reimbursement standard is
implemented for BPHS projects in China. A total of 45
RMB (5.89 EUR) was allotted for each person in 2016 and
was increased to 50 RMB (6.54 EUR) in 2017.11 Costs vary
substantially in different cities. On the one hand, the cost
of national service products increases. Hence, the cost of
BPHS also increases. In 2009, BPHS consisted of 10 service
items12; two items were added after 2 years13, and some
new service items were integrated in 2016.14 For example,
the per capita service cost for the community residents of
Guangzhou was 37.2 RMB (4.87 EUR) per year in 2009,15
but it increased by 73.8% to 64.67 RMB (8.46 EUR) in
2014.16 On the other hand, the cost of BPHS varies by
region owing to the differences among the social and
economical statuses of the regions. For example, the cost
of services is high in economically developed cities.17
Finally, the actual cost of BPHS and government subsidies vary for each region. In 2010, the cost of BPHS in
Beijing was 49.26 RMB (6.47 EUR) per capita. However,
the government subsidy was 25 RMB (3.28 EUR), thereby
reducing compensation by 24.26 RMB (3.19 EUR).18
Given the lack of a scientific cost calculation method
for BPHS, insufficient local government funding has led
to low-quality BPHS and inadequate access for residents
to healthcare services. Therefore, this study aimed to (1)
calculate the per capita cost of BPHS in Zhuhai, China, by
using the activity-based costing method and (2) provide
an economical basis for the improvement of the cost
compensation mechanism used by the government.

Open access

Key component of this study and the corresponding method. ABC, activity-based costing; AHP, analytical hierarchy

2. The data obtained from the website and health information system of Zhuhai:
The demographic data came from the Zhuhai Statistical
Yearbook 2016 published online by the Zhuhai Statistical Bureau.
The annual service quantity data of BPHS came from
the community health information system of Zhuhai.

The first questionnaire was completed by 19 financial
personnel, while the second and third questionnaires
were completed by 114 employees engaged in BPHS.
Face-to-face interviews were conducted using self-made
questionnaires. When necessary, investigators provided
assistance in filling out the questionnaires. The survey
task in each PHF was completed in approximately 1 day.

Scope of cost collection
This study divided the cost of BPHS into three categories:
human resource costs (HRC), medical consumables costs
(MCC) and operating costs (OC).
HRC is calculated on the basis of the time consumed in
BPHS. MCC includes the reagents and consumables used
in providing BPHS. OC includes rent, charges for water,
electricity and and the depreciation fees of fixed assets.
After the total cost is determined, the proportion of the
BPHS staff members is apportioned by the proportion
of the entire staff of the 19 primary healthcare facilities.
Human cost is the leading cost in BPHS.

Cost estimation
Human resource costs
Step 1: HRC per minute is calculated as follows:

Questionnaire design
We used an extensive literature review and interviews
with PHF doctors as the basis to formulate three questionnaires to evaluate the cost of providing BPHS. The
first questionnaire covers the basic situation, the allocation of human resources and the financial revenue and
expenditure of the 19 primary healthcare facilities. The
second questionnaire covers the annual service quantity
of the service items, number of work hours and number
of implementers. The third questionnaire is used to assess
the difficulty coefficient in providing BPHS.
Wang Z, et al. BMJ Open 2019;9:e024831. doi:10.1136/bmjopen-2018-024831

HRC per minute =


∑
∑ E /251/8/60,
S


where E is the expenditure on personnel and S is the
number of staff members.
Note: The number of Chinese working days in 2016 was
251 days, and an 8 hour shift is in place.
Step 2: The actual working hours for each of the 13
service items are calculated as follows:
T
 = t × s,

where T is the actual working time for the 13 service
items, t is the actual working time for conducting one
service item and s is the actual number of staff members
conducting one service item.
Step 3: HRC is calculated as follows:
∑
HRC = HRC per minute × T.
3
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Operating costs
OC is calculated as follows:
OC
 =

∑

(E3+E4)
n,
N

where E3 is the public service and daily operating
expenses, E4 is the depreciation for plant assets, N is the
total number of personnel and n is the total number of
employees engaged in BPHS.
Cost of per capita of BPHS
Cost
of per capita of BPHS =


HRC+MCC+OC ,
P


where P is the size of the service population.
Analytical hierarchy process
Analytical hierarchy process (AHP) is a useful method for
defining the weight of indicators on the basis of a mutual
comparison judgement matrix by calculating the relative
importance value. We used the yaahp V.10.0 software to
obtain the normalised weight coefficient after calculating
the initial weight. A consistency test was subsequently
performed, and the matrix results can be analysed when
consistency ratio >0.10.20 AHP can completely reveal the
role of weight, particularly in determining the weight
of the 13 service items of BPHS. Finally, four difficulty
dimensions were determined: the coordination of residents, staff workload, complexity of work-related skills
and basic qualities of staff members.
Activity-based costing
Activity-based costing (ABC) divides a service item into
operating processes and calculates the cost of each operation process to determine the cost of all the service items.
Hence, this approach is suitable for estimating the cost
of BPHS. ABC calculates a service item’s cost based on
the resources utilised in each operating process, thereby
avoiding the influence of the apportion coefficient error
of cost estimation.
Defining the operating process is essential in this
research. We referred to the National Standard of BPHS
(Third Edition), consulted experts engaged in BPHS and
visited Zhuhai for a pre-investigation. The operating
process of BPHS involves 13 service items, 48 subitems,
95 secondary subitems and 308 operating processes.
Statistical analysis
A database was built using EpiData V.3.1, and double data
entry was performed. SPSS 23.0 and Excel 2013 were used
to perform descriptive statistical analyses of the arithmetic mean and constituent ratio.
4

Patient and public involvement
The patients and the public were not involved in our
study.

Results
Basic situation
In this study, 19 PHFs were surveyed; of these 13 PHFs
are owned by the state, and six PHFs are privately owned,
accounting for 68.43% and 31.57% of the PHFs, respectively. The 19 PHFs cover 924 987 residents in Zhuhai. A
total of 263 out of 1701 employees are engaged in BPHS,
thereby accounting for 15.46%. The average annual
number of outpatients is 135 840. The average service
radius is 7.92 km2, and the average business floor area is
4169.47 m2.
Difficulty dimension and workload coefficient
The difficulty coefficient is scored on the basis of the difficulty dimension after weighting, and the scores are added
thereafter.21 Difficulty dimensions are inherent attributes
that reflect the actual operating difficulty of BPHS.
The research group summarised the four difficulty
dimensions of BPHS obtained through the literature
review and preliminary investigation in Zhuhai. The four
difficulty dimensions are the coordination of residents,
staff workload, complexity of work-related skills and basic
qualities of staff. Some indicators were also included (see
online supplementary file 1). An analytical hierarchy
process was used to calculate the weights of the difficulty
dimension on the basis of the results of the survey (third
questionnaire), which involved 152 experts. The weights
of the difficulty dimensions of BPHS in Zhuhai were as
follows: 35.04% (coordination of residents), 24.03%
(staff workload), 21.36% (complexity of work-related
skills) and 19.59% (basic qualities of staff).
We obtained the difficulty coefficient of a subitem after
determining the weight of each difficulty dimension
and scoring the difficulty dimensions. We multiplied the
weights and added the weighted scores of the four dimensions. Online supplementary file 1 shows that providing
health education materials has the minimum difficulty
coefficient (1.00), while immunological surveillance has
the maximum difficulty coefficient (7.25) in 95 secondary
subitems. We calculated the coefficient of the working
time adjustment by dividing the difficulty coefficient of
each secondary subitem by the average difficulty coefficient (5.28). Table 1 defines the index of the difficulty
dimension.
Annual working time
The actual working time, number of working staff
members who conducted one service item and the
annual workload were investigated. Thereafter, these
variables are multiplied and adjusted by the difficulty
coefficient. We also calculated the total time of BPHS in
Zhuhai (ie, 1 090 725 hours). The time spent for each of
the 13 service items differs (see table 2). Immunisation
Wang Z, et al. BMJ Open 2019;9:e024831. doi:10.1136/bmjopen-2018-024831
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Medical consumables costs
MCC is calculated as follows:
∑
∑
MCC = E1 + E2,
where E1 is the health material expenses incurred in
BPHS and E2 is the low-priced and easily worn articles
used in BPHS.
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Difficulty dimension

Index

Complexity of workrelated skills

Operational steps

Considerable effort to complete a
subproject
Whether the operational Time and energy needed to learn
skills are easy to master the operation of a subproject

1‒10
(The higher the score is, the more
complex the operation skills are)

Basic qualities of staff

Knowledge

Basic knowledge needed to carry
out a subproject

Decision-making ability

Ability to judge and flexibly handle
the completion of an operation

1‒10
(The higher the score is, the stricter
the requirement for the implementers
is)

Operational time

Time required to complete a
subproject

Mental and physical
effort

Mental and physical strength
needed to complete a subproject

Persuasion time
Communicative
skill

Time spent persuading residents
Communicative skills needed to
persuade the residents

Workload of staff

Coordination of
residents

Explanation

Scoring range

1‒10
(The higher the score is, the higher the
load of the implementers is)
1‒10
(The higher the score is, the poorer the
coordination of the residents is)

requires the longest working time (205 782 hours), while
the management of tuberculosis requires the shortest
working time (6205 hours).

(17.82 RMB or 2.33 EUR per person), while the management of tuberculosis was the least costly item (0.57 RMB
or 0.07 EUR per person).

Per capita cost of each project of BPHS
The cost of each service item per capita was calculated on
the basis of the proportion of the annual working time of
the 13 service items. We computed the per capita cost of
each item by multiplying the actual cost per capita (97.48
RMB or 12.76 EUR) by the percentage of each item.
Table 3 shows that immunisation was the costliest item

Total per capita cost of BPHS
This study mainly aimed to calculate the per capita cost
of BPHS. This cost was compensated in the majority of
Chinese cities on the basis of the actual needs of the
residents.
First, we calculated the human resource costs (HRC).
In 2016, the expenditure for HRC in Zhuhai was

Table 2 Annual working time for each service item in the 2016 BPHS project

Service items

Annual
working time
(hours)

Proportion of
Proportion of
Annual working time annual working
annual working after adjustment
time after
time (%)
(hours)
adjustment (%)

Creation of health records
Health education

147 210
25 164

14.61
2.50

149 719
15 062

13.73
1.38

Immunisation

184 110

18.28

205 782

18.87

Healthcare for children (<6 years old)

134 681

13.37

159 440

14.62

Maternal healthcare

96 267

9.56

97 501

8.94

Healthcare for the elderly (≥60 years old)

80 587

8.00

88 627

8.13

Management of hypertension

156 279

15.51

169 840

15.57

Management of diabetes

59 811

5.94

64 369

5.90

Management of severe mental illness

31 323

3.11

35 977

3.30

Management of tuberculosis

5837

0.58

6205

0.57

Traditional Chinese medicine services

62 141

6.17

75 597

6.93

Reporting of infectious diseases and public health
emergencies

10 766

1.07

9803

0.90

13 187
1 007 363

1.31
100.00

12 804
1 090 725

1.17
100.00

Sanitary control and family planning
Total
BPHS, basic public health service.
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Service items
Creation of health
records
Health education

Proportion of
annual working
time (%)
14.61

Per capita cost of
each service item
RMB(EUR)/person
14.24 (1.86)

2.50

2.44 (0.32)

Immunisation

18.28

17.82 (2.33)

Healthcare for
children (<6 years
old)

13.37

13.03 (1.71)

Maternal healthcare

9.56

9.32 (1.22)

Healthcare for the
elderly (≥60 years old)

8.00

7.80 (1.02)

Management of
hypertension

15.51

15.12 (1.98)

Management of
diabetes

5.94

5.79 (0.76)

Management of
severe mental illness

3.11

3.03 (0.40)

Management of
tuberculosis

0.58

0.57 (0.07)

Traditional Chinese
medicine services

6.17

6.01 (0.79)

Reporting of
infectious diseases
and public health
emergencies

1.07

1.04 (0.14)

Sanitary control and
family planning

1.31

1.28 (0.17)

Total

100.00

97.48 (12.76)

BPHS, basic public health service.

242.81 million RMB (31.79 million EUR). The total
number of employees in 19 PHFs was 1701. The number
of working days in 2016 was 251 days, while the working
time per day was 8 hour based on the national standard.
Thus, the HRC per minute of BPHS in Zhuhai is 1.18
RMB (0.15 EUR). The actual working time of BPHS in
2016 was 65 443 494 min. Therefore, the HRC of BPHS in
Zhuhai is 77.54 million RMB (10.15 million EUR).
Second, we calculated the medical consumables costs
(MCC). In 2016, 19 PHC facilities in Zhuhai spent
3.78 million RMB (0.49 million EUR) on health materials
used in BPHS, while 629 189 RMB (82 651 EUR) was
spent for low priced and easily worn out articles. Therefore, the MCC of BPHS in Zhuhai was 4.42 million RMB
(0.75 million EUR).
Third, we calculated the operating costs (OC). In
2016, the total daily operating expenses was 46.28 million
RMB (6.06 million EUR), while the depreciation for
plant assets was 6.88 million RMB (0.9 million EUR). The
total number of employees in 19 PHFs was 1701, while
the number of staff members engaged in BPHS was 263.
6

Thus, the OC of BPHS in Zhuhai was 8.22 million RMB
(1.08 million EUR).
After calculating HRC, MCC and OC, we found that
the size of the service population in PHF in Zhuhai was
924 987. Finally, the total cost per capita of the BPHS
project in Zhuhai was 97.48 RMB (12.76 EUR).

Discussion
Cost reimbursement standard
The compensation standard in the BPHS project in Zhuhai
in 2016 was 55 RMB (7.2 EUR) per person. However, our
calculation showed that the actual cost per capita is 97.48
RMB (12.76 EUR). Thus, the compensation was reduced
by 42.48 RMB (5.55 EUR). In 2015, the subsidy standard
in Beijing reached 87.97 RMB (11.55 EUR),22 whereas in
Shanghai it was 59.62 RMB (7.80 EUR).23 Shenzhen had
the highest compensation standard in China at 95 RMB
(12.44 EUR) in 2016.24 The current trend indicates that
the compensation for HRC, MCC and OC will increase
annually. The government should improve the compensation standard to reimburse the actual cost incurred by
PHFs in providing BPHS. HRC is the principal cost in
providing BPHS. In Zhuhai, HRC accounts for 60.46% of
the total costs, whereas that in Guangzhou and Shenzhen
accounts for 72% and 70.2%, respectively.25 26 Accordingly, local governments should establish a mechanism to
increase the standard salary of personnel engaged in PHF
to compensate for HRC. Additionally, the OC of PHFs
that pay rent is higher than that of those not paying rent,
thereby increasing the operating pressure in providing
BPHS. Hence, the government should provide subsidies to PHFs that pay rent to boost their enthusiasm for
providing BPHS.
Priority projects of BPHS
BPHS has an irreplaceable role in promoting the health
status of Chinese residents and in realising equitable
access to basic healthcare. Given the limited funding for
BPHS, funds should be allocated to the priority service
items that have a high difficulty coefficient and require
a heavy workload. These items include immunisation,
healthcare for children below 6 years old, maternal
healthcare and the management of non-communicable
chronic diseases. These services can effectively improve
the health status of vulnerable groups. The government
should prioritise these items by increasing subsidy standards to boost the enthusiasm of medical staff. Health
education has the lowest difficulty coefficient, while
community health education affects residents’ health
literacy, thereby substantially influencing residents’
participation in BPHS.27 Therefore, investment in health
education cannot be reduced in BPHS.
Performance evaluation of BPHS
Currently, the allocation of BPHS funds in China is linked
to the performance appraisal of PHFs; this appraisal is
conducted by the health bureau, with quantity, quality and
Wang Z, et al. BMJ Open 2019;9:e024831. doi:10.1136/bmjopen-2018-024831
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Table 3 Per capita cost of each service item in the BPHS
project
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Ministry of Health, 0.87 staff members engaged in BPHS
are required for every 1000 residents.37 Hence, 804 staff
members are actually required in the areas covered by
19 PHFs. Accordingly, the government should allocate
personnel on the basis of the proportion of the actual
needs to improve service efficiency and reduce the workload of employees. The informatisation of PHFs is also
the main approach to improving service efficiency.38
This approach can develop a family doctor service app,
thereby enabling online appointments and communication and improving the efficiency of BPHS provided by
family doctors.39

Public financing of BPHS
The development of BPHS requires financial support
from local governments. The Chinese government is
currently facing two major problems in allocating funding
for healthcare. First, the burden of local government is
relatively heavy. In 2016, the central government compensated a mere 8.5 RMB (1.11 EUR) for BPHS in Zhuhai.
The remainder was subsidised by the local government. If
the actual cost per capita is 97.48 RMB (12.76 EUR), as
shown in our calculation, then the Zhuhai local government will undoubtedly face immense pressure. According
to a WHO report in 2017, global health expenditures
account for 11.7% of total government expenditures.30
The Chinese government spends only 7% of its total
expenditure on healthcare,31 which has not reached the
average level. Hence, the central government should
increase the proportion of expenditures spent on healthcare and assume additional responsibility in cost reimbursement in BPHS.32
Second, financial channels are lacking. Particularly,
the allocation of budgets for healthcare by the Chinese
government mainly depends on the national budget,
thereby resulting in a failure to meet the capital needs
for the development of the BPHS projects.33 The WHO
Financing Conference recommends increasing the tax
for air tickets, foreign exchange transactions, mobile
communications, cigarettes and alcohol to raise over US$
10 billion annually, which can be channelled to the global
healthcare system.34 Therefore, China should maximise
the diversified financing channels to expand its financial
capability to alleviate the lack of funds for BPHS.

Exploring the method of cost estimation
TDABC and equivalent methods have their own advantages and disadvantages in estimating the cost of BPHS.17
TDABC allocates the cost of related resources to the
project or activity based on the actual contribution, which
is evident when some indirect costs (eg, management
costs) account for a large proportion of the total cost.
ABC is a bottom-up calculation method that facilitates
the tracking of staff contributions to projects or activities.
The more specified the operating process of BPHS cost is
and the more precise the self-reporting, the more accurate the cost estimation will be.40 The concept of ‘standard service equivalent’ was introduced into the study
of the Beijing area. This concept converted the working
hours of BPHS into equivalent values, thereby enabling
the direct addition and comparison of the workload of
each service project.22 The disadvantage is that only the
human cost was considered when calculating the cost of
the ‘standard service equivalent’. Other costs, such as
material costs and public funds, are disregarded, thereby
affecting the accuracy of the cost estimation. This disregard is also the reason that this study adopts TDABC to
calculate the cost.

Improving the efficiency of BPHS
Relevant studies have shown that increasing the subsidy
of BPHS contributes to improving the efficiency of
PHFs.35 Specifically, PHFs no longer need to spend their
own funds for BPHS after the government has provided
sufficient subsidies, thereby reducing their operational
burden. The increased government subsidies for BPHS,
particularly for services with heavy workloads, were
conducive to mobilising the enthusiasm and improving
the work efficiency of staff members.36 Moreover, 263
staff members of 19 PHFs are engaged in BPHS, thereby
accounting for only 15.46% of the total number of staff
members. According to the standards issued by the
Wang Z, et al. BMJ Open 2019;9:e024831. doi:10.1136/bmjopen-2018-024831

Limitations
This study has some limitations. In particular, this study
is a cross-sectional study performed in Zhuhai only. Thus,
the generalisability of the cost estimation method of
BPHS should be validated. Additionally, this research can
only reflect the situation in 2016. We should likewise accumulate a considerable amount of data on BPHS to build
a cost prediction model. Finally, although 13 CHCs with
large service populations were selected as survey sites,
which provided a good representation of the delivery of
BPHS in Zhuhai, there are potential biases in the results
due to excluding smaller CHCs.

Conclusion
BPHS in Zhuhai receives inadequate financial subsidies
and requires considerable working time, while a heavy
workload is assigned to the engaged personnel. The
subsidy should be increased on the basis of the actual per
capita cost, and funds should be channelled to priority
projects to ensure the reasonable use of capital resources.
7
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satisfaction of the residents as the basis of the appraisal.28
Zhuhai has established a relatively reasonable performance management system. That is, all PHFs must satisfy
a required level of performance to receive sufficient
funds for BPHS. However, the government should also set
the incentive standard to encourage PHFs to render the
service items. Performance-based rewards are awarded
on the basis of the workload of employees in providing
BPHS, and this approach gradually eliminates equalitarianism.29 PHF should demand that staff members who do
not engage in BPHS actively participate in BPHS to guarantee the completion of their tasks.
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The existing performance incentives should be improved,
and the government should increase its budget allocation
for BPHS.

