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Abstract

Background: Improving healthcare productivity and efficiency through effective management practice is crucial in the
healthcare sector. However, the evidence on how management practices affect hospital performance is mixed and limited
in the public health system. The objectives of this study are (1) locating Chinese public hospitals’ management ability in
the global health system community, and (2) investigating how public hospital’s management practice is correlated to the
objective and subjective performances.

Methods: Using the World Management Survey (WMS) methodology, the national Global Hospital Management Survey-
China (GHMS-China) was conducted from 2014 to 2016 to measure Chinese hospitals’ management practices. This study
utilized a national representative hospital sample from the GHMS-China and used multi-variable linear regression model
to examine the association between hospital performance and management practices. This study mainly focused on the
clinical outcomes for acute myocardial infarction (AMI), heart failure (HF), pneumonia in children (PC), and coronary
artery bypass grafting (CABG), as well as satisfaction measurements including staff turnover and subjective ratings from
patient and staff.

Results: Hospitals with higher management scores have significantly lower mortality rates on AMI, lower complication
rates on CABG, and shorter average length of stay (LoS) for PC patients. Hospital management and subjective performance
also shows a positive correlation, with a significant increase of inpatient satisfaction rating by 0.72 scores (95% CI:
0.28,1.16; P=.001). This relationship is more pronounced in hospitals with larger bed capacities, greater competition,
more autonomy, and in sub-sample group of hospitals with superior management practice. The potential mechanisms
through which hospital management can foster performance include attracting more talented clinical staffs, providing
more valuable and continuous training opportunities, as well as providing more standardized clinical care service.
Conclusion: Better management practice is correlated to superior hospital performance in Chinese Public Health Service
System. Future studies with religious and causality study design are warranted.
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Background
Over the past decades, there has been a notable increase in
the focus on healthcare quality improvement.'* Nevertheless,
the pace of enhancement in care quality has not met the
expectations of many stakeholders,*® and considerable
variability of care quality persists across different healthcare
organizations.” While substantial attention has been directed
towards the implementation of evidence-based medicine—
clinical practices that promote better care—there is a growing
recognition of the importance of healthcare management
practices that facilitate and motivate the delivery of high-
quality care.'*"

The investigation of high-performing healthcare facilities
has been a focal point of interest in the field of healthcare
management science for an extended period.’® The rationale

is that providers are incentivized by their business objectives
to enhance management practices to compete against diverse
benchmarks, including price and quality.”” Substantial
evidence has consistently supported this notion, indicating
that management does matter for (private) providers from a
range of perspectives: performance seems to be correlated with
management practices, leadership, manager characteristics,
and cultural attributes.”*?

In the context of public healthcare sector, the involvement
of governments is pivotal in shaping the configuration of
management, establishing compensation structures for
managers, and defining their responsibilities, rather than
allowing healthcare enterprises to dictate these elements
independently.®® As noted by Asaria et al,*® in such study
settings, where management is perceived to be more an
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Key Messages

Implications for policy makers

design under the operations management dimension.
achieve a better performance.

Implications for the public

outcomes.

o The Global Hospital Management Survey-China (GHMS-China) based on the World Management Survey (WMS) methodology reveals that
Chinese public hospitals’ overall management practice is not far behind the top performed country and even better than some developed
countries such as France, Canada, and Italy. However, a significant disparity in management ability exists among Chinese public hospitals.

o Additional improvement is needed for retaining, managing, removing, and rewarding talent under the incentives management dimension;
enhancing dialogue, consequence, and continuous improvement under the performance monitoring dimension; and better hospital layout

o Ensuring that public hospitals with good management practice operate in a competitive market with more autonomy is more likely for them to

Improving hospital management practice is beneficial for patient’s well-being. Hospitals with a well-functioning staff management system to attract,
promote, reward, and retain talented staffs are more likely to have an effective staff deploying procedure across departments, which is positively
associated with a better healthcare experience for patients. Similarly, hospitals with better operations management capabilities are more likely to
increase efficiency to reduce patient’s waiting time and improve patient’s feeling on care utilization. Moreover, hospitals with better target setting
and management practices are more inclined to enhance the quality of clinical care, which is positively associated with patient’s improved clinical

administrative than an entrepreneurial function, it is unclear
how much management still matters for hospitals owned and
oversighted by the government. This is true for either the
English National Health Service or the Chinese Public Health
Service System as well as other low- and middle-income
countries. In such health systems hospitals have operated
under governmental oversight aimed at compressing the
number of managerial positions as well as capping their
remuneration.?

The existing evidence remains very limited and mixed,
and it seems to be no correlation between management
practices and public hospitals’ clinical performance.?*?
However, these studies did not utilize an internationally
applicable tool for measuring management practices?®*>*
and were limited by the non-representative study sample®
as well as limited study focus, for example, mainly focusing
on primary care facilities.?»* Furthermore, as highlighted by
Lega et al,'® there is a pressing need for further investigation to
ascertain whether the lack of significant association between
management and hospital performance is context-specific
and to explore the potential generalization for other health
system settings.

To meet this knowledge gap, we implemented the
Global Hospital Management Survey-China (GHMS-
China) between 2014 and 2016, aimed at evaluating the
management practices of hospitals in China. This survey was
conducted in accordance with the internationally comparable
World Management Survey (WMS) methodology.'**
This framework facilitates a quantitative assessment and
contextualization of the management performance of
Chinese public hospitals within the broader global health
system, including countries such as the United States, the
United Kingdom, France, Germany, Italy, Canada, Sweden,
Brazil, and India.”® Following this, we analyzed a nationally
representative sample of public tertiary hospitals to examine
the association between management practices and hospital
performance, encompassing both objective clinical outcomes
and subjective patient satisfaction metrics.

Methods

The GHMS-China and the Main Independent Variable

To measure the management practices of hospitals in China,
we utilized the WMS methodology to launch the GHMS-
China project from 2014 to 2016.” By employing the Delphi
method and hosting seminars for hospital administrators,
research scholars, and policy-makers, we engaged in
pre-survey interviews at 20 tertiary hospitals in China.
Through considering respondents’ comprehension abilities
and language habits, we tailored the survey instrument
accordingly and developed the GHMS-China questionnaire.
The questionnaire consists of 20 core question items in
Supplementary file 1, divided into four dimensions: operations
management (questions 1-4), performance monitoring
(questions 5-9), targets management (questions 10-14), and
incentives management (questions 15-20). More detailed
information about the sampling, interviewing, and rating
process is provided in Supplementary file 2.

The raw overall management score is calculated by
averaging the scores of the 20 management question items
mentioned above. Each item has a scoring scale ranging from
1 to 5, with 1 represents worst practice, passive problem-
solving and absence of institutionalized management and
5 represents best practice, proactive problem-solving, and
institutionalized management with stringent adherence and
safeguards. The range of hospital level overall management
scores is also from 1 to 5.

In the regression analysis below, we used the standardized
overall management score rather than the raw overall
management score, as suggested by the previous closely
related literature.”®” The standardized overall management
score is calculated by standardizing the index to a mean of
zero and a standard deviation of one. This is achieved by
z-scoring the average of the z-scores obtained from the 20
individual management questions.”® Likewise, z-scores are
calculated for the four management dimensions.

The Outcome Variables
We utilized a variety of metrics to reflect hospital performance,
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including clinical outcomes and satisfaction ratings. Hospital
performance indicators were provided by every hospital’s
performance office during the survey period. To evaluate
clinical care quality, we utilized risk-adjusted in-hospital
mortality rates, average length of stay (LoS) for conditions
like acute myocardial infarction (AMI), heart failure (HF),
pneumonia in children (PC), and coronary artery bypass
grafting (CABG) surgery, as well as complication rates
specifically for CABG surgery. We extracted satisfaction
ratings from outpatients, inpatients, and medical staff,”® and
tracked the percentage of nurses leaving their jobs in the past
year to gauge employee satisfaction.”*!

The risk adjustment method is using hospital level Case-
mix index to reflect the difference on patient and hospital
characteristics among different hospitals, as suggested by and
utilized in the previous literature.”?> Performance indicators
are limited to public tertiary hospitals. This study therefore
examines the correlation between hospital performance and
management practices based on data from 235 public tertiary
hospitals.

Statistical Analysis

We employ a multivariate linear regression model, considering
that the performance variables, such as clinical outcomes and
satisfaction ratings, are continuous variables. The formula
utilized is as follows:

i :ﬂerh+ﬂ2Xh+ﬂ3Xg+ﬂ4Xn+ﬂrh 1

Where )} represents the performance outcome p in
hospital h, and all outcomes in the regression analysis are
not standardized (not z-scored outcomes). M, are the
standardized management scores of the interviewee r in
hospital h. We added the overall score, 4-dimensional score,
and 20-practical score into the model separately. X, refers to
the characteristics of the hospital 4, including the duration
year of hospital and its square term, the log value of hospital
beds, hospital autonomy indicator (score 1-5, category
variable), whether the hospital is managed by a third-
party entity or part of a medical alliance, the percentage of
managers receiving the clinical degrees or MBA degrees, and
the number of hospital competitors (coded as 0 for none, 1
for less than five, and 2 for five or more, category variable). In
addition, as for hospital geographical characteristics, denoted
as X , we controlled city-level characteristics (population size,
gross domestic product [GDP] per capita, the share of the
primary industry in GDP, the share of the tertiary industry in
GDP, and number of beds) and included province dummies.

X is a vector of management survey “noise” controls,
including, (1) interviewee’s age, gender, education, department
(cardiology, orthopedics or other), position (Director, Head
Nurse or other), tenure of the interviewee, and interviewee’s
proficiency in management practices (score 1-5, category
variable); (2) the duration of the interview and the wave of the
survey; and (3) the dummy of supervisor and interviewer. u ,
is the error term. Standard errors are clustered at the hospital
level.

Results

Descriptive Statistics

The measurement of Chinese public hospitals’ management
score and its distribution is shown in Figure. There is no
hospital performing excellent (ie, overall management score
is greater than 4) in management practice and only a few
receiving an extremely low management rating (1 represents
worst practice). The majority of hospitals obtain the
management score ranging from 2 to 3.5, with a mean value
of 2.74. Dimension and practice level management score is
provided in Figure S1 and the international comparison
of hospital management score is shown in Figure S2 (See
Supplementary file 3). Figures S1 and S2 suggest that, although
Chinese public hospitals perform weak on some specific
practices/items under incentives management, performance
monitoring, and operations management dimensions, the
national level averaged overall management score is close
to the best-performing country (ie, the US and the UK) and
even better than some high-income countries, such as Canada
and France.

Table 1 presents more detailed descriptive statistics
regarding management scores and performance outcomes
from 235 public tertiary hospitals. Since all hospitals have
around 2 interviews, the last column of Table 1 represents
the total number of interviews (ie, the total number of
hospitals times the number of interviews) instead of the total
number of hospitals. The mean raw overall management
score is 2.74 with a standard deviation of 0.42. Of which,
sorting by the achieved average score, the best to worst
performing sub-dimensions of management are operations
management, targets setting, performance monitoring, and
incentives management with the mean values of 2.86, 2.73,
2.70, and 2.70, respectively. The mean satisfaction of medical
staff is 75.19, while the mean satisfaction of outpatients
and inpatients are 82.76 and 90.18, respectively. The mean
medical staff turnover is 3%. Additionally, the mean value
of mortality rates for AMI, HE PC, and CABG are 5.34%,
2.29%, 0.13%, and 2.06%, respectively. The mean LoS for

Density

Figure. Hospital Management Scores in China. Notes: The data is from the
GHMS-China. This figure shows the distribution of hospital management scores
(1 = worst score, 5 = best score).
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Table 1. Descriptive Statistics of Management Score and Performance Measures

Variable Mean SD Min. Max. N

Management score (not z-scored)

Overall management score 2.74 0.42 1.45 3.85 509
Operations management 2.86 0.41 1.50 4.00 509
Performance monitoring 2.70 0.48 1.20 4.00 509
Targets setting 2.73 0.53 1.00 4.00 509
Incentives management 2.70 0.51 1.17 4.17 509

Performance measures

Satisfaction of outpatients 82.76 5.26 55.00 92.95 489
Satisfaction of inpatients 90.18 3.62 76.67 97.90 493
Satisfaction of medical staff 75.19 7.50 53.69 94.77 496
Staff turnover (nurses leaving in past 12 months) 0.03 0.05 0.00 0.33 509
Mortality from AMI (%) 5.34 4.45 0.00 32.41 455
LoS from AMI (day) 9.06 1.88 3.52 15.26 455
Mortality from HF (%) 2.29 2.16 0.00 12.87 455
LoS from HF (day) 9.25 1.79 4.62 16.73 455
Mortality from PC (%) 0.13 0.97 0.00 14.18 453
LoS from PC (day) 7.21 1.69 3.98 15.43 453
Mortality from CABG (%) 2.06 3.83 0.00 23.81 291
Complication from CABG (%) 3.83 9.56 0.00 60.72 291
LoS from CABG (day) 24.38 7.60 5.41 46.59 291

Abbreviations: SD, standard deviation; AMI, acute myocardial infarction; HF, heart failure; PC, pneumonia in children; CABG, coronary artery bypass grafting;
LoS, length of stay.

Notes: These are descriptive statistics of the dependent and independent variables. The data used in the analysis is 235 public tertiary hospitals from the
GHMS-China from 2014 to 2016. It is important to note that the number of observations across different variables in this table varies slightly due to not all

indicators being available for each hospital.

CABG is 24.38 days, which is longer than AMI (9.06), HF
(9.25), and PC (7.21). The mean complication rate for CABG
is 3.83%. Table S1 includes descriptive statistics for hospital
and geographic characteristics. The surveyed public tertiary
hospitals exhibit an average building age of 70.78 years and an
average bed capacity of 1809.30 beds. Around 83% of hospital
managers hold clinical degrees, while only 7% possess Master
of Business Administration (MBA) degrees. Furthermore,
within a 30-minute travelling distance radius, 87.04% of
hospitals face competition from at least one general hospital.
The average population size of the surveyed cities stands at
728210, with an average GDP per capita of 103574.47 RMB
(equivalent to around US$ 14 500). The descriptive statistics
for noise controls is provided in Table S2 (See Supplementary
file 3).

Regression Results

In Table 2, the overall findings suggest that hospital
management practice is positively associated with hospital
performance. The columns (1) to (9) in Table 2 indicate that
a one standard deviation increase in overall management
score is significantly associated with a 0.56 (95% CI: -1.11,
-0.01; P=.045) percentage point decrease in mortality rates
for AMI, an reduction of 0.28 (95% CI: -0.48, -0.08; P=.006)
days in average LoS for PC, and a 2.02 (95% CI: -4.01, -0.03;
P=.046) percentage point decrease in complication rates
for CABG. The subjective performance in column (11) also

demonstrates that an increase in the overall management
score is significantly correlated to a 0.72 (95% CI: 0.28, 1.16;
P=.001) score increase in satisfaction ratings from inpatients.

Since overall management score can be divided into 4
sub-dimensions, including operations management, targets
setting, performance monitoring, and incentives management,
it gives us an opportunity to explore the connection between
management and hospital performance in depth. In Table 3,
the association between sub-management dimensions and
hospital performance is presented in four panels. The Panel
A suggest that hospitals with better operations management
have a significant reduction in mortality rates for AMI and
HF by 0.71 (95% CI: -1.24, -0.19; P=.008) and 0.23 (95%
CIL: -0.43, -0.03; P=.025) percentage points, respectively, a
significant reduction in LoS for PC by 0.22 (95% CI: -0.38,
-0.07; P=.005) inpatient days, and a significant improvement
in inpatient satisfaction ratings by 0.52 (95% CI: 0.09,
0.95; P=.017) score. The Panel B indicates that enhanced
performance monitoring is correlated to a 1.81 (95% CI: -3.18,
-0.44; P=.010) percentage point decrease in complication
rates for CABG and higher satisfaction ratings for inpatients
(coefficient=0.54, 95% CI: 0.14, 0.94; P=.008) and medical
staff (coefficient=0.97, 95% CI: 0.11, 1.82; P=.027). Panels
C and D reveal that hospitals with better targets management
and incentives management are associated with a significant
LoS reduction by 0.21 (95% CI: -0.39, -0.04; P=.018) inpatient
days for PC, and a significant improvement in satisfaction
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Table 2. Hospital Performance and Overall Management Score

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13)
AMI HF PC CABG Satisfaction Ratings and Turnover
Dependent variable Il LoS I LoS LiISiEl7 LoS L) eRlicaion LoS Outpatients Inpatients Medical staff  Staff turnover
rates rates rates rates rates
Overall management store -0.56* (0.28) 0.01(0.13) -0.14(0.10) -0.05(0.12) 0.05(0.05)  -0.28** (0.10) -0.06(0.25) -2.02* (1.00) -0.00 (0.62) 0.45 (0.34) 0.72** (0.22) 0.98 (0.51) -0.00 (0.00)
R? 0.45 0.42 0.48 0.41 0.29 0.43 0.54 0.51 0.52 0.14 0.23 0.22 0.19
Observations 455 455 455 455 453 453 291 291 291 489 493 496 509
Mean values of the outcome 5.34 9.06 2.29 9.25 0.13 7.21 2.06 3.83 24.38 82.76 90.18 75.19 0.03

Abbreviations: AMI, acute myocardial infarction; HF, heart failure; PC, pneumonia in children; CABG, coronary artery bypass grafting; LoS, length of stay.
Notes: The data is from the GHMS-China. ** and * represent significance at the 1% and 5% level, respectively. Standard errors are clustered at the hospital level. The number of observations in the table varies slightly because not all
performance indicators are available for each hospital.

Table 3. Hospital Performance and Four Dimensions of Management Scores

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13)

AMI HF PC CABG Satisfaction Ratings and Turnover
Dependent variable Mortality rates LoS Mortality LoS Mortality LoS Mortality Complication LoS Outpatients Inpatients Medical staff ~ Staff turnover

rates rates rates rates

;""a”:; ;én?é’:tram”s 0.71%*(0.27) -0.05(0.11) -0.23*(0.10) -0.15(0.10) 0.02(0.04)  -0.22**(0.08) -0.01(0.24)  -1.45(0.98)  -0.18(0.60) 0.50(0.31)  0.52*(0.22)  0.45(0.48)  -0.00 (0.00)
R 0.45 0.42 0.49 0.42 0.29 0.43 0.54 0.50 0.52 0.14 0.22 0.22 0.19
::;'tg;iz‘;rfmma”ce 0.26(0.20)  -0.03(0.11) 0.06(0.12)  0.04(0.11) 0.05(0.05)  -0.15(0.09) 0.17(0.21)  -1.81** (0.69) -0.20(0.56) 0.30(0.28)  0.54** (0.20) 0.97* (0.43) -0.00 (0.00)
R? 0.44 0.42 0.48 0.41 0.29 0.43 0.54 0.51 0.52 0.14 0.22 0.23 0.18
Panel C: Targets « %
ramagemert 0.41(0.26)  0.00(0.12) -0.15(0.09) -0.06(0.11) -0.01(0.04) -0.21*(0.09)  -0.08(0.23) -1.53(0.81)  -0.05(0.58) 0.09(0.28)  0.43*(0.19)  0.82(0.43)  -0.00 (0.00)
R 0.44 0.42 0.48 0.41 0.29 0.43 0.54 0.50 0.52 0.14 0.22 0.22 0.19
Panel D: Incentives % %
ramagement 0.24(0.200  0.10(0.11) -0.08(0.10) 0.03(0.10) 0.07(0.06)  -0.21*(0.10)  -0.26(0.27)  -0.95(0.84)  0.40(0.54) 0.38(0.35)  0.51*(0.22)  0.43(0.48)  0.00(0.00)
R 0.44 0.42 0.48 0.41 0.29 0.43 0.54 0.50 0.52 0.14 0.22 0.22 0.18
Observations 455 455 455 455 453 453 291 291 291 489 493 496 509
iEEm el e e 5.34 9.06 2.29 9.25 0.13 7.21 2.06 3.83 24.38 82.76 90.18 75.19 0.03

outcome

Abbreviations: AMI, acute myocardial infarction; HF, heart failure; PC, pneumonia in children; CABG, coronary artery bypass grafting; LoS, length of stay.
Notes: The data is from the GHMS-China. ** and * represent significance at the 1% and 5% level, respectively. Standard errors are clustered at the hospital level.
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ratings for inpatients, with increases of 0.43 (95% CI: 0.06,
0.80; P=.025) and 0.51 (95% CI: 0.08, 0.93; P=.020) score,
respectively. A further detailed analysis on the relationship
between hospital practice level management ability and
hospital performance is provided in Supplementary file 4.

Mechanism Analysis

The benchmark regression analysis evidences a significant
association between hospital performance and management
score at overall, sub-dimensional, and specific practical levels.
In this section, we delve deeper into exploring the potential
mechanisms through which management practices influence
hospital performance.

Based on the previousliterature, we identified three potential
mechanisms through which better management practices
could improve hospital performance, which include recruiting
and maintaining high-quality healthcare professionals,
providing continued learning/training opportunities, and
promoting communication and understanding between
patients and healthcare professionals. The positive association
between these mechanisms and hospital performance both
on objective (ie, mortality) and subjective (ie, satisfaction)
indicators has been widely investigated and evidenced.***
Therefore, in this section, we focus on providing further
evidence on the relationship between these mechanisms and
hospital management practices.

We proxied hospital’s ability to recruit and maintain
high-quality healthcare professionals by the percentage
of physicians with postgraduate degrees. For providing
continued learning/training opportunities, we proxied it
by using three specific indicators, including the number

Table 4. Mechanism Variables and Management Scores

of physicians participating in the government organized
skill trainings (log transformed), the number of physicians
receiving continuing medical education (log transformed),
and the number of physicians attending refresher course for
more than six months (log transformed). For the relationship
between patient and healthcare professionals, we used
the number of medical disputes to proxy it. The result of
mechanism analysis is presented in Table 4. The column (1)
of Table 4 indicates that a one standard deviation increase
in overall management score is significantly linked to a 1.01
(95% CI: 0.03, 1.98; P=.042) percentage point increase in
the proportion of physicians holding postgraduate degrees.
Performance monitoring (coefficient=1.06, 95% CI: 0.30,
1.82; P=.007) and targets management (coefficient=1.15,
95% CI: 0.22, 2.07; P=.015) dimensions both show a positive
correlation with increased human capital on physicians.

The columns (2) to (4) reveal that hospitals with higher
management scores have more physicians engaged in training
and continuing medical education. For instance, in Panel
A, an overall management score is significantly related to
a 63% increase (95% CI: 0.04, 1.22; P=.037) in physicians
participating in government-organized skill training, a 26%
increase (95% CI: 0.06, 0.46; P=.014) in physicians receiving
continuing medical education, and a 49% increase (95% CI:
0.20, 0.78; P=.001) in physicians attending refresher course
lasting more than six months.

The column (5) suggests that hospitals with higher
management scores experience fewer medical disputes. Panel
A shows that hospitals implementing superior management
practices have a 4% reduction (95% CI: -0.06, -0.01; P=.003)
in medical disputes. Panels B to E indicate that enhanced

(1) (2)

(3) (4) (5)

Dependent variable Share of physicians

with postgraduate in the government

#Physicians participating

#Physicians receiving #Physicians attending #Medical disputes

degrees organized skill trainings
(log)

Panel A: Overall

anetA:Dvera 1.01* (0.49) 0.63* (0.29)
management store
R 0.54 0.51
Panel B: Operati

anet B: Yperations 0.45 (0.43) 0.19 (0.24)
management
R? 0.54 0.48
Panel C: Perf

anel L Ferformance 1.06** (0.39) 0.45 (0.30)
monitoring
R? 0.55 0.49
Panel D: Target

anel B 1argets 1.15* (0.47) 0.47 (0.25)
management
R? 0.55 0.50
Panel E: Incenti

anel E: Incentives 0.15 (0.42) 0.66* (0.29)
management
R? 0.54 0.52
Observations 451 107
Mean values of the 13.49 410.65

outcome

continuing medical refresher course for (log)
education (log) more than six months
(log)
0.26* (0.10) 0.49** (0.14) -0.04** (0.01)
0.60 0.45 0.41
0.14(0.08) 0.18(0.11) -0.03* (0.01)
0.58 0.41 0.40
0.12 (0.10) 0.33* (0.14) -0.01 (0.01)
0.57 0.43 0.40
0.26** (0.08) 0.51** (0.16) -0.03** (0.01)
0.60 0.46 0.41
0.21* (0.10) 0.38** (0.13) -0.03* (0.01)
0.59 0.44 0.41
125 124 450
2597.47 45.28 0.41

Notes: The data is from the GHMS-China. ** and * represent significance at the 1% and 5% level, respectively. Standard errors are clustered at the hospital level.
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operations management, targets management, and incentives
management are both correlated to a significant reduction of
3% in medical disputes.

Heterogeneous Analysis

In this section, we first divided the sample into two sub-
groups based on the median values of hospital beds,
competition levels, the percentage of managers receiving
MBA degrees, and hospital autonomy status. The results are
presented in Figure S3 (See Supplementary file 5) from Panels
A to D. Panel A shows that hospitals with larger bed sizes
have a stronger association between performance outcomes
and overall management scores, such as lower mortality rates
for AMI, shorter LoS for PC, and higher satisfaction from
medical staff. Panel B indicates that hospitals facing more
intensive competition have a more significant relationship
on the association between overall management scores and
lower mortality rates for AMI, as well as higher satisfaction
among inpatients and medical staff. Panel C suggests that the
percentage of managers receiving MBA degrees does not have
a significant association with the outcomes. Panel D reveals
that among hospitals with higher autonomy, a higher overall
management score is associated with shorter LoS for PC and
higher inpatient satisfaction.

To explore how the relationship between hospital
management and performance can be adjusted by hospital’s
management ability, the overall management score was
categorized into tertiles (lowest, middle, and highest
management ability). The results in in Table S3 (See
Supplementary file 5) indicate that the significant association
between management and performance mainly appears
in hospitals with the highest management ability (in third
tertile). Specifically, for these hospitals with relative best
management ability, a one standard deviation increase in
overall management score is significantly associated with an
increase of inpatient satisfaction by 0.98 score (95% CI: 0.08,
1.88; P=.033), a decrease of mortality rates in AMI and HF by
1.13 (95% CI: -2.00, -0.27; P=.011) and 0.64 (95% CI: -1.09,
-0.20; P=.006) percentage points, respectively, a reduction of
LoS for PC by 0.34 (95% CI: -0.63, -0.06; P=.019) inpatient
days, and a decrease of CABG surgery complication rates by
6.68 (95% CI: -10.87, -2.49; P=.002) percentage point.

Discussion

The importance of management on hospital performance in
government-owned and highly centralized healthcare systems
is rarely known. Using the GHMS-China data from 2014 to
2016, this study aims to fill this knowledge gap by measuring
hospital management practices in details (at overall,
dimension, and specific practice levels) and examining their
relationship with subjective and objective performance. The
results show that good management is significantly correlated
with better clinical outcomes and higher satisfaction ratings.
Specifically, hospitals with higher overall management
scores have significantly lower mortality rates for AMI,
shorter average LoS for PC, and lower complication rates
for CABG. Those high-performing hospitals also receive

better satisfaction ratings from inpatients. This relationship
is more pronounced in hospitals with larger bed sizes, more
competitive capacity, and greater autonomy, as well as in sub-
sample group of hospitals with superior management practice
(in third tertile).

The findings of this study align with previous literature
emphasizing the crucial role of management to organizational
performance. Previous literature has consistently shown that
effective management practices lead to positive performance
outcomes in manufacturing** and education sectors.** In
healthcare sector, there is a growing body of literature trying
to explore the relationship between hospital management and
performance, and the existing evidence suggests that standard
management practices might be able to enhance operations
and, to some extent, improve quality of care.?**! However,
the existing evidence is not only highly mixed on some narrow
but commonly used objective performance measures (ie, re-
admission rate, LoS and mortality) but also lack subjective
patient centered measurements such as satisfaction ratings.
More importantly, to the best of our knowledge, almost
all research was conducted in the high-income countries
where the healthcare system is driven by consumerism and
customer choice. In such a case, the policy implications under
this topic might be unsuitable for some of other healthcare
systems where the planning, budgeting, auditing, and
governing instead of consuming play a critical role in driving
high-quality care provision. In this study, our results show
that hospital’s overall, four dimensional, and twenty practical
management scores are either associated with better objective
care quality indicators or beneficial for them to get a higher
inpatient subjective rating score in a government owned and
centralized health system.

This study also fills the existing knowledge gap by
revealing the potential mechanisms through which hospital
management can improve performance, which is rarely known
by previous literature. This study provides correlational
evidence on the positive relationship between hospital
management and staff recruiting, training and medical
dispute avoiding (proxy the standardization of clinical care
operations). It suggests that the potential main method for
hospitals to reach a higher level of performance is (1) setting
good management on performance monitoring and targeting
to attract more talented clinical staffs; (2) establishing good
target tracking and incentivizing program to drive clinical
staffs continuously receive high-quality training; and then
(3) improving the standardization of clinical care service
operation and delivery due to those talented clinical staffs
have been attracted, trained and maintained. From this
perspective, considering the place (China) where this study
was done, better hospital performance is not always driven
by consumer choice as previously suggested by other studies.
The implication of this study is that, as a developing country,
China has a strong position in the global hospital management
community. As suggested by the descriptive results of the
GHMS-China, the management practice (the overall score in
Figure S2) of Chinese hospitals is not far away from the top
performed country (the United States) and it is close to many
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developed countries such as the United Kingdom, Sweden,
Germany, and Canada. Moreover, as shown in Figure S1,
Chinese hospitals perform very well in standardization and
protocols, target balance, attracting talent and rewarding
high performers. However, Chinese hospitals have more
space to improve their management practice in incentives
management, performance monitoring, and operations
management dimensions. This is the potential fields that
policy-makers should input more resources in the future.

Limitations of the Study

This study has some limitations. First, our use of cross-
sectional data makes it difficult to establish a causal relationship
between management and performance. Second, our analysis
is restricted to performance indicators for public tertiary
hospitals in China, which may limit the generalizability of our
findings. Third, the data used for the analysis is from 2014
to 2016 and is not the most recent. Nonetheless, there have
been no major institutional changes in Chinese health system
and regulations since we collected this dataset. Therefore, we
believe that the age of the data may not significantly impact
the conclusions and inferences drawn.

Conclusion

Based on the GHMS-China data from 2014 to 2016, we
examine the correlation between hospital performance and
management practices. The findings indicate that hospitals
that implement more effective management practices tend
to achieve superior clinical outcomes and higher satisfaction
ratings among inpatients. The heterogeneity analysis results
show that the correlations mentioned above are more
pronounced in hospitals with a larger number of hospital beds,
greater competition, and more autonomy, as well as in sub-
sample group of hospitals with superior management practice
(in third tertile). The potential mechanisms through which
management practice could improve hospital performance
are recruiting talented clinical staff, providing continuous
learning and training opportunities, and improving the
standardization of clinical care services.

Acknowledgements

We acknowledge the support by the National Natural Science
Foundation of China. We also thank all participants and data
investigators for the GHMS-China.

Ethical issues
The survey in this study was for healthcare institutions and ethical permission
from appropriate bodies was not required.

Conflicts of interest
Authors declare that they have no conflicts of interest.

Data availability statement
The datasets analyzed during the current study are available from the
corresponding author on reasonable request.

Authors’ contributions

Conceptualization: Gordon G. Liu.

Formal analysis: Qinghong He and Jinyang Chen.

Funding acquisition: Gordon G. Liu.

Investigation: Qinghong He, Jinyang Chen, and Luogi Yuan.

Methodology: Qinghong He and Jinyang Chen.

Project administration: Xuezhi Hong.

Resources: Gordon G. Liu.

Software: Qinghong He, Jinyang Chen, and Luogi Yuan.

Supervision: Gordon G. Liu.

Visualization: Qinghong He, Xuezhi Hong, and Jinyang Chen.

Writing—original draft: Qinghong He and Jinyang Chen.

Writing—review & editing: Qinghong He, Gordon G. Liu, Jinyang Chen, and
Zhihua Zhang.

Funding statement

This work was supported by the National Natural Science Foundation of
China (Grant No. 71773002) and Chinese Academy of Social Sciences
(2025QNZX021).

Authors’ affiliations

"Institute of Economics, Chinese Academy of Social Sciences, Beijing, China.
2Institute for Global Health and Development, National School of Development,
Peking University, Beijing, China. *China Center for Health Economic Research
(CCHER), Peking University, Beijing, China. “Centre for Health Economics,
University of York, York, UK. School of Economics, Peking University, Beijing,
China. %School of Management, Beijing University of Chinese Medicine, Beijing,
China. "Gabelli School of Business, Fordham University, New York City, NY, USA.

Supplementary files

Supplementary file 1. List of Management Practices.

Supplementary file 2. The Sampling, Interviewing, and Rating Process of GHMS-
China.

Supplementary file 3. Descriptive Analysis.

Supplementary file 4. Further Analysis.

Supplementary file 5. Heterogeneous Analysis.

References

1. Agency for Healthcare Research and Quality (AHRQ). Improving
America’s Hospitals: The Joint Commission’s Annual Report on Quality
and Safety 2010. https://psnet.ahrg.gov/issue/improving-americas-
hospitals-joint-commissions-annual-report-quality-and-safety-2010.
Published August 25, 2010. Accessed August 13, 2024.

2. Krumholz HM, Wang Y, Chen J, et al. Reduction in acute myocardial
infarction mortality in the United States: risk-standardized mortality
rates from 1995-2006. JAMA. 2009;302(7):767-773. doi:10.1001/
jama.2009.1178

3. Pronovost P, Needham D, Berenholtz S, et al. An intervention to decrease
catheter-related bloodstream infections in the ICU. N Engl J Med. 2006;
355(26):2725-2732. doi:10.1056/NEJM0oa061115

4. Brennan TA, Gawande A, Thomas E, Studdert D. Accidental deaths,
saved lives, and improved quality. N Engl J Med. 2005;353(13):1405-
1409. doi:10.1056/NEJMsb051157

5. Classen DC, Resar R, Griffin F, et al. ‘Global trigger tool’ shows that
adverse events in hospitals may be ten times greater than previously
measured. Health Aff (Millwood). 2011;30(4):581-589. doi:10.1377/
hithaff.2011.0190

6.  Dentzer S. Still crossing the quality chasm--or suspended over it? Health
Aff (Millwood). 2011;30(4):554-555. doi:10.1377/hlthaff.2011.0287

7. Leape LL, Berwick DM. Five years after To Err Is Human: what have we
learned? JAMA. 2005;293(19):2384-2390. doi:10.1001/jama.293.19.2384

8. Wachter RM. The end of the beginning: patient safety five years after ‘to err
is human’. Health Aff (Millwood). 2004;Suppl Web Exclusives:W4-534-545.
doi:10.1377/hlthaff.w4.534

9. Krumholz HM, Merrill AR, Schone EM, et al. Patterns of hospital
performance in acute myocardial infarction and heart failure 30-day
mortality and readmission. Circ Cardiovasc Qual Outcomes. 2009;
2(5):407-413. doi:10.1161/circoutcomes.109.883256

10. Bradley EH, Curry LA, Spatz ES, et al. Hospital strategies for reducing
risk-standardized mortality rates in acute myocardial infarction. Ann Intern
Med. 2012;156(9):618-626. doi:10.7326/0003-4819-156-9-201205010-
00003

11.  Bradley EH, Herrin J, Wang Y, et al. Strategies for reducing the door-
to-balloon time in acute myocardial infarction. N Engl J Med. 2006;
355(22):2308-2320. doi:10.1056/NEJMsa063117

12.  Curry LA, Spatz E, Cherlin E, et al. What distinguishes top-performing
hospitals in acute myocardial infarction mortality rates? A qualitative

8 | International Journal of Health Policy and Management, 2024;13:8478


https://www.ijhpm.com/jufile?ar_sfile=74997
https://www.ijhpm.com/jufile?ar_sfile=74998
https://www.ijhpm.com/jufile?ar_sfile=74999
https://www.ijhpm.com/jufile?ar_sfile=75000
https://www.ijhpm.com/jufile?ar_sfile=75001
https://psnet.ahrq.gov/issue/improving-americas-hospitals-joint-commissions-annual-report-quality-and-safety-2010
https://psnet.ahrq.gov/issue/improving-americas-hospitals-joint-commissions-annual-report-quality-and-safety-2010
https://doi.org/10.1001/jama.2009.1178
https://doi.org/10.1001/jama.2009.1178
https://doi.org/10.1056/NEJMoa061115
https://doi.org/10.1056/NEJMsb051157
https://doi.org/10.1377/hlthaff.2011.0190
https://doi.org/10.1377/hlthaff.2011.0190
https://doi.org/10.1377/hlthaff.2011.0287
https://doi.org/10.1001/jama.293.19.2384
https://doi.org/10.1377/hlthaff.w4.534
https://doi.org/10.1161/circoutcomes.109.883256
https://doi.org/10.7326/0003-4819-156-9-201205010-00003
https://doi.org/10.7326/0003-4819-156-9-201205010-00003
https://doi.org/10.1056/NEJMsa063117

He et al

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

study. Ann Intern Med. 2011;154(6):384-390. doi:10.7326/0003-4819-
154-6-201103150-00003

Shojania KG, Grimshaw JM. Evidence-based quality improvement:
the state of the science. Health Aff (Millwood). 2005;24(1):138-150.
doi:10.1377/hlthaff.24.1.138

Shortell SM, Rundall TG, Hsu J. Improving patient care by linking
evidence-based medicine and evidence-based management. JAMA.
2007;298(6):673-676. doi:10.1001/jama.298.6.673

Shortell SM, Singer SJ. Improving patient safety by taking systems
seriously. JAMA. 2008;299(4):445-447. doi:10.1001/jama.299.4.445
Peters TJ, Waterman RH Jr. In Search of Excellence: Lessons from
America’s Best-Run Companies. Harper & Row; 1982.

Taylor N, Clay-Williams R, Hogden E, Braithwaite J, Groene O. High
performing hospitals: a qualitative systematic review of associated factors
and practical strategies for improvement. BMC Health Serv Res. 2015;
15:244. doi:10.1186/s12913-015-0879-z

Lega F, Prenestini A, Spurgeon P. Is management essential to improving
the performance and sustainability of health care systems and
organizations? A systematic review and a roadmap for future studies.
Value Health. 2013;16(1 Suppl):S46-S51. doi:10.1016/j.jval.2012.10.004
Bloom N, Van Reenen J. Measuring and explaining management
practices across firms and countries. Q J Econ. 2007;122(4):1351-1408.
doi:10.1162/gjec.2007.122.4.1351

Asaria M, McGuire A, Street A. The impact of management on hospital
performance. Fisc Stud. 2022;43(1):79-95. doi:10.1111/1475-5890.12293
Zhu'Y, Zhao Y, Dou L, et al. The hospital management practices in Chinese
county hospitals and its association with quality of care, efficiency and
finance. BMC Health Serv Res. 2021;21(1):449. doi:10.1186/s12913-021-
06472-7

Kim JH, Bell GA, Bitton A, et al. Health facility management and primary
health care performance in Uganda. BMC Health Serv Res. 2022;
22(1):275.  doi:10.1186/s12913-022-07674-3

Macarayan EK, Ratcliffe HL, Otupiri E, et al. Facility management
associated with improved primary health care outcomes in Ghana. PLoS
One. 2019;14(7):e0218662. doi:10.1371/journal.pone.0218662
Mabuchi S, Alonge O, Tsugawa Y, Bennett S. An investigation of the
relationship between the performance and management practices of
health facilities under a performance-based financing scheme in Nigeria.
Health Policy Plan. 2022;37(7):836-848. doi:10.1093/heapol/czac040
Zhao H, Wang M, Cui Y, Liu GG. A validated survey to measure
Chinese hospital management practices. MethodsX. 2023;10:102066.
doi:10.1016/j.mex.2023.102066

World Management Survey. The Management Project. https:/
worldmanagementsurvey.org/about-us/the-project/the-management-
project/. Accessed August 13, 2024.

Bloom N, Lemos R, Sadun R, Scur D, Van Reenen J. JEEA-FBBVA
Lecture 2013: the new empirical economics of management. J Eur Econ
Assoc. 2014;12(4):835-876. doi:10.1111/jeea.12094

Bloom N, Lemos R, Sadun R, Van Reenen J. Healthy business?
Managerial education and management in health care. Rev Econ Stat.
2020;102(3):506-517. doi:10.1162/rest_a_00847

Bloom N, Propper C, Seiler S, Van Reenen J. The impact of competition
on management quality: evidence from public hospitals. Rev Econ Stud.
2015;82(2):457-489. doi:10.1093/restud/rdu045

Mosadeghrad AM. Strategic collaborative quality management and
employee job satisfaction. Int J Health Policy Manag. 2014;2(4):167-174.
doi:10.15171/ijhpm.2014.38

Mosadeghrad AM. Quality of working life: an antecedent to employee
turnover intention. Int J Health Policy Manag. 2013;1(1):43-50.
doi:10.15171/ijhpm.2013.07

Mendez CM, Harrington DW, Christenson P, Spellberg B. Impact of
hospital variables on case mix index as a marker of disease severity.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

Popul Health Manag. 2014;17(1):28-34. doi:10.1089/pop.2013.0002
Thompson ND, Edwards JR, Dudeck MA, Fridkin SK, Magill SS. Evaluating
the use of the case mix index for risk adjustment of healthcare-associated
infection data: an illustration using Clostridium difficile infection data from
the national healthcare safety network. Infect Control Hosp Epidemiol.
2016;37(1):19-25. doi:10.1017/ice.2015.252

Kuster SP, Ruef C, Bollinger AK, et al. Correlation between case mix index
and antibiotic use in hospitals. J Antimicrob Chemother. 2008;62(4):837-
842. doi:10.1093/jac/dkn275

Agarwal R, Bergey M, Sonnad S, Butowsky H, Bhargavan M,
Bleshman MH. Inpatient CT and MRI utilization: trends in the academic
hospital setting. J Am Coll Radiol. 2010;7(12):949-955. doi:10.1016/j.
jacr.2010.08.015

Gile PP, Buljac-Samardzic M, Klundert JV. The effect of human resource
management on performance in hospitals in sub-Saharan Africa:
a systematic literature review. Hum Resour Health. 2018;16(1):34.
doi:10.1186/s12960-018-0298-4

The King’'s Fund. The Health Care Workforce in England: Make or Break?
2018. https://www.kingsfund.org.uk/insight-and-analysis/reports/health-
care-workforce-england. Accessed October 16, 2024.

Brand CA, Barker AL, Morello RT, et al. Areview of hospital characteristics
associated with improved performance. Int J Qual Health Care. 2012;
24(5):483-494. doi:10.1093/intghc/mzs044

Commission on Education and Training for Patient Safety. Improving
Safety Through Education and Training. https://www.hee.nhs.uk/
sites/default/files/documents/Improving%20safety%20through%20
education%20and%20training.pdf. ~ Published 2016.

Wang M, Liu GG, Bloom N, et al. Medical disputes and patient satisfaction
in China: how does hospital management matter? Int J Health Plann
Manage. 2022;37(3):1327-1339. doi:10.1002/hpm.3399

Bloom N, Van Reenen J. Why do management practices differ across
firms and countries? J Econ Perspect. 2010;24(1):203-224. doi:10.1257/
jep.24.1.203

Bloom N, Brynjolfsson E, Foster L, et al. What drives differences
in management practices? Am Econ Rev. 2019;109(5):1648-1483.
doi:10.1257/aer.20170491

Bloom N, Lemos R, Sadun R, Scur D, Van Reenen J. International data on
measuring management practices. Am Econ Rev. 2016;106(5):152-156.
doi:10.1257/aer.p20161058

Bloom N, Eifert B, Mahajan A, McKenzie D, Roberts J. Does management
matter? Evidence from India. Q J Econ. 2012;128(1):1-51. doi:10.1093/
gje/qjs044

Bloom N, Lemos R, Sadun R, Van Reenen J. Does management matter in
schools? Econ J.2015;125(584):647-674.doi:10.1111/ecoj.12267
McCormack J, Propper C, Smith S. Herding cats? Management and
university performance. Econ J. 2014;124(578):F534-F564. doi:10.1111/
ecoj.12105

McConnell KJ, Lindrooth RC, Wholey DR, Maddox TM, Bloom N. Modern
management practices and hospital admissions. Health Econ. 2016;
25(4):470-485. doi:10.1002/hec.3171

Angelis J, Jordahl H. Merciful yet effective elderly care performance
management practices. Meas Bus Excell. 2015;19(1):61-69. doi:10.1108/
mbe-11-2014-0046

Bender S, Bloom N, Card D, Van Reenen J, Wolter S. Management
practices, workforce selection, and productivity. J Labor Econ. 2018;
36(S1):S371-S409.  doi:10.1086/694107

McConnell KJ, Hoffman KA, Quanbeck A, McCarty D. Management
practices in substance abuse treatment programs. J Subst Abuse Treat.
2009;37(1):79-89.  doi:10.1016/j.jsat.2008.11.002

Angelis J, Glenngard AH, Jordahl H. Management practices and the
quality of primary care. Public Money Manag. 2021;41(3):264-271. doi: 10
.1080/09540962.2019.1689636

International Journal of Health Policy and Management, 2024;13:8478 | 9


https://doi.org/10.7326/0003-4819-154-6-201103150-00003
https://doi.org/10.7326/0003-4819-154-6-201103150-00003
https://doi.org/10.1377/hlthaff.24.1.138
https://doi.org/10.1001/jama.298.6.673
https://doi.org/10.1001/jama.299.4.445
https://doi.org/10.1186/s12913-015-0879-z
https://doi.org/10.1016/j.jval.2012.10.004
https://doi.org/10.1162/qjec.2007.122.4.1351
https://doi.org/10.1111/1475-5890.12293
https://doi.org/10.1186/s12913-021-06472-7
https://doi.org/10.1186/s12913-021-06472-7
https://doi.org/10.1186/s12913-022-07674-3
https://doi.org/10.1371/journal.pone.0218662
https://doi.org/10.1093/heapol/czac040
https://doi.org/10.1016/j.mex.2023.102066
https://worldmanagementsurvey.org/about-us/the-project/the-management-project/
https://worldmanagementsurvey.org/about-us/the-project/the-management-project/
https://worldmanagementsurvey.org/about-us/the-project/the-management-project/
https://doi.org/10.1111/jeea.12094
https://doi.org/10.1162/rest_a_00847
https://doi.org/10.1093/restud/rdu045
https://doi.org/10.15171/ijhpm.2014.38
https://doi.org/10.15171/ijhpm.2013.07
https://doi.org/10.1089/pop.2013.0002
https://doi.org/10.1017/ice.2015.252
https://doi.org/10.1093/jac/dkn275
https://doi.org/10.1016/j.jacr.2010.08.015
https://doi.org/10.1016/j.jacr.2010.08.015
https://doi.org/10.1186/s12960-018-0298-4
https://www.kingsfund.org.uk/insight-and-analysis/reports/health-care-workforce-england
https://www.kingsfund.org.uk/insight-and-analysis/reports/health-care-workforce-england
https://doi.org/10.1093/intqhc/mzs044
https://www.hee.nhs.uk/sites/default/files/documents/Improving safety through education and training.pdf
https://www.hee.nhs.uk/sites/default/files/documents/Improving safety through education and training.pdf
https://www.hee.nhs.uk/sites/default/files/documents/Improving safety through education and training.pdf
https://doi.org/10.1002/hpm.3399
https://doi.org/10.1257/jep.24.1.203
https://doi.org/10.1257/jep.24.1.203
https://doi.org/10.1257/aer.20170491
https://doi.org/10.1257/aer.p20161058
https://doi.org/10.1093/qje/qjs044
https://doi.org/10.1093/qje/qjs044
https://doi.org/10.1111/ecoj.12267
https://doi.org/10.1111/ecoj.12105
https://doi.org/10.1111/ecoj.12105
https://doi.org/10.1002/hec.3171
https://doi.org/10.1108/mbe-11-2014-0046
https://doi.org/10.1108/mbe-11-2014-0046
https://doi.org/10.1086/694107
https://doi.org/10.1016/j.jsat.2008.11.002
https://doi.org/10.1080/09540962.2019.1689636
https://doi.org/10.1080/09540962.2019.1689636

