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ABSTRACT

Objectives Many strategies have been either used or
recommended to promote physician compliance with
clinical practice guidelines and clinical pathways (CPs).
This study examines the relationship between hospitals’
use of financial incentives to encourage physician
compliance with CPs and physician adherence to CPs.
Design A retrospectively cross-sectional study of the
relationship between the extent to which patient care
was consistent with CPs and hospital’s use of financial
incentives to influence CP compliance.

Setting Eighteen public hospitals in three provinces in
China.

Participants Stratified sample of 2521 patients
discharged between 3 January 2013 and 31 December
2014.

Primary outcome measures The proportion of key
performance indicators (KPIs) met for patients with (1)
community-acquired pneumonia (pneumonia), (2) acute
myocardial infarction (AMI), (3) acute left ventricular failure
(heart failure), (4) planned caesarean section (C-section)
and (5) gallstones associated with acute cholecystitis and
associated cholecystectomy (cholecystectomy).

Results The average implementation rate of CPs for five
conditions (pneumonia, AMI, heart failure, C-section and
cholecystectomy) based on 2521 cases in 18 surveyed
hospitals was 57% (ranging from 44% to 67%), and the
overall average compliance rate for the KPIs for the five
conditions was 69.48% (ranging from 65.07% to 77.36%).
Implementation of CPs was associated with greater
compliance within hospitals only when hospitals adopted
financial incentives directed at physicians to promote
compliance.

Conclusion CPs are viewed as important strategies to
improve medical care in China, but they have not been
widely implemented or adhered to in Chinese public
hospitals. In addition to supportive resources, education/
training and better administration in general, hospitals
should provide financial incentives to encourage
physicians to adhere to CPs.

INTRODUCTION

Policymakers in China have promoted the
use of clinical practice guidelines (CPGs)
and clinical pathways (CPs) as a key strategy
to improve the effectiveness and efficiency

Strengths and limitations of this study

» The study involves the five selected conditions
which cover medical care in internal medicine, sur-
gery and obstetrics.

» This study has a large sample of 2521 patients from
18 public general hospitals in three provinces repre-
senting high, middle and low socioeconomic status
levels in the eastern, central and western regions
of China.

» |t is possible that the medical care provided to pa-
tients is more compliant with clinical pathways than
our results suggest as we considered the physician
non-compliant if information was not available in the
medical record for a particular indicator.

» While we analysed five different conditions, the
results may not be generalisable to all health
conditions.

of care delivery since 2009." The National
Health Commission (NHC, previously
called National Health and Family Plan-
ning Commission) of China facilitated the
implementation of CPGs and CPs by issuing
1010 national CPs by the end of 2016, and
announcing a hospital payment reform more
strongly linking payment to CPs through the
use of a system similar to diagnosis-related
groups in which hospitals receive a prospec-
tive payment for a single disease, that is,
based on its corresponding CP.2 In this paper,
we examine the use of CPs in hospitals in
three regions in China, focusing on the rela-
tionship between how hospitals implemented
CPs and the extent to which patients received
CP-compliant care.

CPs and CPGs

CPs and CPGs, together with clinical decision
rules, are referred to as evidence-based clin-
ical algorithms (EBCAs).” CPs identify the
specific steps and key aspects of medical treat-
ment to support the translation of CPGs into
local practice.* > In China, the NHC issued
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national CPs to help hospitals translate national CPGs
into local practice, although hospitals may customise
these CPs for their patients.' In 2015, 94.4% of the public
hospitals in China implemented CPs and among which,
an average of 45 CPs were implemented.” However, the
extent to which physicians in Chinese hospitals follow
these CPGs and CPs and the factors that affect their
compliance remain unclear.

Compliance with CPs and CPGs

CPGs and CPs will only affect medical care if physicians
follow them.”® While many strategies have been used
or recommended to promote physician compliance
with CPGs and CPs,”"® compliance rates have gener-
ally been low and highly variant, ranging from 12% for
anaemia targets in patients with stable chronic haemo-
dialysis'* to 15% in patients with allergic rhinitis,"> 27%
for adequate drug regimens in patients with newly diag-
nosed smear-positive pulmonary tuberculosis,'® 46% in
patients with severe traumatic brain injury,” 52% in
patients with hypertension,' ' 44% and 62% for appro-
priate use of antibiotic prophylaxis at preintervention
and follow-up to prevent paediatric surgical site infec-
tion, respectively,’ and 62% for the prescribing of anti-
biotics in acute infections at Namibia's national referral
hospital.20

Factors that influence the implementation of CPs and CPGs
Social, organisational, cognitive and motivational factors
have been suggested as four broad themes for analysing
the factors affecting knowledge transfer of EBCAs,” and
many papers have discussed the effects of particular
factors on the implementation of CPGs or CPs.” '® 21726
Some papers emphasise motivational factors, including
competing priorities, physicians’ innate resistance to
behaviour change, self-motivation, altruism, individual
drive for excellence, pressure from peers, fear of negative
consequences, fear of patient disputes and litigation, and
reward schemes for individual behaviour aligned with the
implementation of CPs.* %’

Motivational benefits usually focus on CPs role in
providing physicians with clear clinical steps, a feeling
of safety in providing quality inpatient care, the ability
to stay abreast of knowledge and to improve efficiency.”
Financial incentives may also motivate behaviour, and
the absence of financial incentives is believed to be a
barrier to implementation.29 Findings from studies of the
effects of organisational reward schemes on physicians’
implementation of CPGs or CPs in UK and Europe vary,
ranging from uncertain or minor effects to an over 60%
increase in process compliance.” ™ Theses type of studies
in China are limited but needed.”*

The aims of our study are to understand the extent
to which physicians adhere to national CPs in Chinese
hospitals and to analyse the main factors that influenced
their compliance, particularly financial incentives.

METHODS

We analysed the implementation of CPs using data from
18 hospitals in three provinces in China. We combined
information from hospital surveys about the organisa-
tion’s implementation of CPs with data abstracted from
the medical charts of randomly selected patients admitted
with one of five medical conditions to analyse the rela-
tionship between CP implementation and care delivery.

Study sample

The study was conducted in Shanghai, Hubei Province
and Gansu Province, representing high, middle and
low levels of socioeconomic status as well as the eastern,
central and western regions of China. In Hubei Province
and Gansu Province, three areas (cities or autonomous
prefectures) were selected to represent high, middle and
low socioeconomic status within each province. In each
area of Hubei Province and Gansu Province, one tertiary
and one secondary general public hospital was selected.
Because tertiary general public hospitals in Shanghai
are not evenly distributed across districts, three tertiary
general public hospitals in Shanghai were selected to
represent tertiary hospitals owned by a university, by the
Shanghai government and by the district government. In
Shanghai, three secondary general public hospitals were
selected from three districts to represent hospitals in
urban, suburban and rural areas.

Data sources

Hospital survey

Eighteen hospitals (including nine tertiary and nine
secondary hospitals) were surveyed using the paper-
based questionnaires designed specifically for the study
to collect data about the hospital location, the level of
care provided by the hospital, whether and when the
hospital had implemented CPs for five conditions, and
what types of financial incentive schemes the hospital
had implemented to influence physicians’ behaviour
with respect to CPs. Questions on CP implementation
focused on the following five conditions: (1) communi-
ty-acquired pneumonia (pneumonia), (2) acute myocar-
dial infarction (AMI), (3) acute left ventricular failure
(heart failure), (4) planned caesarean section (C-section)
and (5) gallstones associated with acute cholecystitis and
associated cholecystectomy (cholecystectomy). These five
conditions are common in general hospitals and cover
medical care in internal medicine, surgery and obstet-
rics. In addition, each condition has a national CP as well
as a CP or CPG, that is, used in at least one developed
country. The hospital questionnaires were completed by
the managers in the medical affairs offices or in hospital
general management offices.

Chart review

We collected information on treatment patterns for each
of the five conditions by reviewing patient charts. We
identified all patients admitted to each hospital in 2014
for each of the five conditions based on international
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classification of diseases codes (ICD-10 or ICD-9). To
ensure that the sample was evenly distributed throughout
the year, we selected 2~3 cases for each condition in each
month so that 30 cases for each condition were sampled
in each hospital. If a hospital admitted <30 patients for
a particular condition in 2014, then all medical records
from 2014 and some medical records from late 2013 or
even all of 2013 were extracted so that 30 records could
be extracted for each condition in each hospital.

For most hospitals, hospital information systems were
used to identify cases and to collect inpatient information
(such as age, gender and medical insurance). However,
some hospitals in rural areas did not have electronic
health information systems, and, as a result, the cases
were identified and inpatient information was collected
manually.

Development of key performance indicators

We developed an audit chart with key performance indi-
cators (KPIs) corresponding to the CP for each of the
five conditions. Auditors extracted information from
the medical records corresponding to each item in the
audit chart for each patient. To ensure the quality and
consistency of the chart audits, we trained 18 auditors on
the meaning of each item on the checklist and how to
judge whether the KPIs were met. In addition, 10 medical
experts were invited to review medical records for the five
conditions in two hospitals. The auditors reviewed the
same medical records to analyse the consistency of medical
review between experts and auditors. One inspector was
also assigned to check 10% of the reviewed charts for each
condition in each hospital. The consistency rates between
auditors and experts and between auditors and inspectors
were 90.82% and 90.88%, respectively.

We identified the most important elements of the CP
published by NHC for each condition and the corre-
sponding KPIs from the chart audit, such as timely tests
and examinations, adequate use of antibiotics and other
medications, reasonable treatment and appropriate
length of stay, associated with that element. We selected
13 KPIs for pneumonia, 12 for AMI, 12 for heart failure,
11 for C-section and 15 for cholecystectomy for the chart
reviews.”*

Measures of hospital financial incentives

The hospital-level survey collected information on
whether the hospital had adopted a CP for each of the
five conditions, and among those adopting the CP for a
particular condition, whether the hospitals implemented
financial incentives targeted at physicians to encourage
compliance with the CP. The survey respondent could
indicate that they provided bonuses for physicians in the
clinical department as a whole or bonuses for individual
physicians based on CP performance. Thus, for each
hospital, we created an indicator of whether the hospital
adopted a CP for each condition and whether the imple-
mentation of the CP was accompanied by the use of finan-
cial incentives.

Data analysis

We calculated the proportion of KPIs that was met for each
patient based on the patient’s condition. We defined care
as compliant for an indicator only if the care provided was
consistent with the CP and was recorded in the medical
record or if the medical record included a reasonable
explanation for not complying. For each KPI, the audi-
tors judged whether the patient received compliant or
non-compliant care and then coded it with a ‘1’ or ‘0,
respectively. We then calculated the proportion of indica-
tors met for each patient.

This patient-level measure was used to calculate the
average proportion of KPIs that was met across all patients
with a given condition in single hospital or in hospitals of
a common specific type (average compliance rate). We
compared the average compliance rates of the five condi-
tions by hospital level (tertiary vs secondary), by whether
the hospital had adopted a CP for that condition, and,
among hospitals adopting CPs, by whether the imple-
mentation of CPs was accompanied by the use of finan-
cial incentives targeted to physicians. We calculated the
statistical significance of the differences using t tests.

We estimated a multivariate linear regression model
to test whether differences across hospitals in compli-
ance rates based on CP adoption and the use of financial
incentives were robust to including controls for patient
and hospital characteristics. We estimated the model
using patientlevel data, pooled across patients with each
of the five conditions, with the patient-level compliance
rate (the portion of KPIs for the patient’s condition that
were met) as the dependent variable. Control variables
included patient characteristics (age, sex, insurance
status and indicator of health condition) and hospital
fixed effects (created dummy variables representing the
different hospitals). The hospital fixed effects control for
all characteristics of the hospitals that are fixed across
patient types including those that are observable, such as
location and hospital level, and those that are less easily
measured, such as average quality of care. The indepen-
dent variables of interest were indicators of whether the
hospital had implemented a CP for the patient’s condi-
tion and whether the implementation of the CP was
accompanied by the use of financial incentives directed
at physicians. We were able to include these variables in
the model with the hospital fixed effects since the hospi-
tals varied based on for which conditions they had imple-
mented CPs and, among those conditions for which they
had implemented CPs, which were associated with finan-
cial incentives. Thus, our estimates of the effects of the use
of CPs are based on within-hospital differences in compli-
ance rates across conditions associated with whether the
hospital adopted a CP for the condition and whether the
CP was implemented with physician financial incentives.

Patient and public involvement
Patients were not involved in the design or conduct of
the study.
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Ethics approval

In addition, the study collected data from hospital
survey and inpatient chart review without patients’ sensi-
tive personal information. Therefore, the study got the
approval for informed consent exempt from the institu-
tional review board.

RESULTS

General information

The study was based on 2521 cases from 18 hospitals,
including 534 cases of pneumonia, 487 cases of AMI,
426 cases of heart failure, 538 cases of C-sections and 536
cholecystectomies. Among all cases, 34.71%, 33.76% and
31.53% were from Shanghai, Hubei Province and Gansu
Province, respectively; 52.12% were from tertiary hospi-
tals, 40.00% were male, 58.18% were aged 50 years or
older and 25.37% had no medical insurance (see online
supplementary appendix table 1).

The hospitals varied in which of the five conditions they
choose for CP implementation. Twelve out of 18 hospitals
(67%) implemented a pneumonia CP, 11 (61%) imple-
mented one for AMI, 8 (44%) implemented one for heart

failure, 11 (61%) implemented one for C-section and 9
(50%) implemented one for cholecystectomy. In addi-
tion, of the 16 hospitals that implemented at least one CP,
6 (37.50%) had financial incentive schemes to encourage
physician compliance with CPs (see online supplemen-
tary appendix table 2).

Compliance rates
The overall average compliance rate for the KPIs across
the five conditions was 69.48%. The average compli-
ance rates for pneumonia, AMI, heart failure, C-section
and cholecystectomy were 65.07%, 68.87%, 68.04%,
77.36% and 67.65%, respectively (table 1); the compli-
ance rates for the KPIs for the five conditions ranged from
0.75% to 97.57%, 39.63% to 97.95%, 32.86% to 98.12%,
28.44% t0 99.81% and 5.78% to 100.00%, respectively.
Specifically, the compliance rates of ‘Tests and exam-
inations within 3 days of admission’ and ‘Severe patients
(defined as oxygen saturation <92%) received blood gas
analysis’ for pneumonia were 0.75% and 90.82%, respec-
tively; the compliance rates of ‘percutaneous coronary
intervention (PCI) within 90 min of admission’, ‘Throm-
bolytic therapy within 30 min of admission’ and ‘Use of

Table 1 Compliance rates between tertiary hospitals and secondary hospitals

Conditions No of cases Mean SD Median Max Min t Value P value
Pneumonia
Tertiary 270 66.21 12.71 69.23 92.31 23.08 3.12 0.0019
Secondary 264 63.90 14.82 61.54 100.00 23.08 - -
Total 534 65.07 13.83 61.54 100.00 23.08 - -
AMI
Tertiary 260 71.09 15.16 75.00 100.00 16.67 3.49 0.0005
Secondary 227 66.34 14.82 66.67 100.00 25.00 - -
Total 487 68.87 15.17 66.67 100.00 16.67 - -
Heart failure
Tertiary 245 67.45 13.36 0.67 1.00 0.33 -1.09 0.2779
Secondary 181 68.83 12.43 0.67 1.00 0.33 - -
Total 426 68.04 12.98 66.67 100.00 33.33 - -
C-section
Tertiary 271 78.23 12.11 81.82 100.00 36.36 1.76 0.0798
Secondary 267 76.47 11.07 81.82 100.00 18.18 - -
Total 538 77.36 11.63 81.82 100.00 18.18 - -
Cholecystectomy
Tertiary 268 71.42 11.63 73.33 93.33 40.00 7.77 <0.0001
Secondary 268 63.88 10.82 66.67 86.67 40.00 - -
Total 536 67.65 11.84 66.67 93.33 40.00 - -
Five conditions
Tertiary 1314 70.95 13.68 72.73 100.00 16.67 5.62 <0.0001
Secondary 1207 67.87 13.75 66.67 100.00 18.18 - -
Total 2521 69.48 13.80 69.23 100.00 16.67 - -

AMI, acute myocardial infarction.
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Table 2 Comparison of the average compliance rates of hospitals with and without CP implementation

Hospitals adopting CPs

Hospitals not adopting CPs

Total

No of No of Compliance No of No of Compliance No of No of Compliance
Conditions  hospitals cases rate (%) hospitals cases rate (%) hospitals cases rate (%) t Value P value
Pneumonia 12 354  68.27 6 180 58.76 18 534 65.07 8.44  <0.0001
AMI 11 316  69.09 7 171 68.47 18 487 68.87 0.43 0.6658
Heart failure 8 209 68.94 10 217 67.17 18 426 68.04 1.41 0.1587
C-section 11 329 77.34 7 209 77.38 18 538 77.36 -0.04 0.9684
Cholecystitis 9 268  69.00 9 268 66.29 18 536 67.65 2.67 0.0079
Overall* 16 2278 69.91 2 243 65.41 18 2521 69.48 4.85  <0.0001

*Hospitals adopting CPs implemented at least one CP from among the five conditions.

AMI, acute myocardial infarction; CP, clinical pathway.

B-blockers within 60hours of admission’ for AMI were
77.00%, 87.47% and 64.89%, respectively; the compli-
ance rate for ‘Use of B-blockers only for patients with
chronic heart failure’ for heart failure was 58.22%; the
compliance rate for ‘Timeliness of operation (within 2
days of admission)’ for C-section was 96.47%; and the
compliance rate for ‘Severity assessment after admission’
for cholecystectomy was 5.78%.

Comparison of compliance rates for different types of
hospitals

Tertiary hospitals had higher compliance rates across
the five conditions (70.95%) than secondary hospitals
(67.87%). The differences by hospital level were largest
and statistically significant for patients with pneumonia,
AMI and cholecystectomy (table 1).

Comparison of compliance rates for hospitals with and
without CP implementation

Hospitals that implemented at least one CP for the five
conditions had a higher overall compliance rate (69.91%)
than those that did not (65.41%). The difference in
compliance rates between hospitals adopting and those
not adopted CPs varied by condition. Specifically, the
hospitals that implemented the pneumonia pathway had

a much higher compliance rate than those that did not
(68.27% vs 58.76%, p<0.0001). The hospitals that imple-
mented the cholecystectomy pathway also had a higher
compliance rate than those that did not (69.00% vs
66.29%, p=0.0079) (table 2). The differences for AMI and
heart failure were smaller and not statistically significant.

Comparison of the compliance rates of hospitals with and
without financial incentives

Among the hospitals implementing CPs, those that imple-
mented CPs with financial incentives had a higher overall
compliance rate than those thatimplemented CPs without
financial incentives (71.95% and 65.51%, p<0.0001).
This relationship existed for patients with four out of five
conditions: pneumonia (69.35% vs 65.13%, p=0.0235),
AMI (71.81% vs 64.14%, p<0.0001), heart failure (71.56%
vs 64.53%, p<0.0001) and C-section (80.83% vs 68.08%,
p<0.0001) (table 3).

Factors influencing physician compliance with CPs

The multivariate linear regression model with hospital
fixed effects for patients with five conditions showed
that after controlling for other factors, CP compliance
rate was lower in patients who had medical insurance
(t==5.50, p<0.0001). Compliance rates were higher for

Table 3 Comparison of the average compliance rates of hospitals with or without hospital financial incentives*

Without financial

With financial incentives incentives

Total

No of Compliance No of Compliance No of Compliance
Conditions cases rate (%) cases rate (%) cases rate (%) t Value P value
Pneumonia 264 69.35 90 65.13 354 68.27 2.29 0.0235
AMI 204 71.81 112 64.14 316 69.00 4.68 <0.0001
Heart failure 131 71.56 78 64.53 209 68.94 413 <0.0001
C-section 239 80.83 90 68.08 329 77.34 8.21 <0.0001
Cholecystitis 238 66.25 30 66.67 268 66.29 -0.23 0.8192
Overallt 1076 71.95 400 65.51 1476 70.21 8.05 <0.0001

*Hospitals that have not adopted clinical pathways were excluded from this table.

THospitals adopting clinical pathways implemented at least one clinical pathway from among the five conditions.

AMI, acute myocardial infarction.
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Table 4 Linear regression model for the factors influencing the CP compliance rate*

Variables B SE t Value P value
Intercept 0.6156 0.0195 31.51 <0.0001
Patients' characteristics
Sex (1:male, 0:female) —-0.0030 0.0058 -0.53 0.5989
Age (years) —-0.0003 0.0002 -1.77 0.0764
Medical insurance (1:have, 0:not have) —-0.0393 0.0071 -5.50 <0.0001
Conditions (ref=pneumonia)
AMI (1:yes, 0:no) 0.0346 0.0080 4.31 <0.0001
Heart failure (1:yes, 0:no) 0.0271 0.0086 3.15 0.0017
C-section (1:yes, 0:no) 0.0973 0.0101 9.63 <0.0001
Cholecystectomy (1:yes, 0:no) 0.0185 0.0077 2.39 0.017
Implement the CP of the given condition (1:yes, 0:no) 0.0057 0.0069 0.82 0.4102
Implement CP with financial incentives (1:yes, 0:no) 0.0646 0.0170 3.79 0.0002
F value 29.46 <0.0001

*Hospital fixed effects were used in the model, and the number of cases used in the model was 2479 as statistical analysis system (SAS)

default because of missing value in some variables.
AMI, acute myocardial infarction; CP, clinical pathway.

patients for whom the hospitals had implemented finan-
cial incentives for compliance for their particular condi-
tion (t=3.79, p=0.0002); and compliance rates were not
associated with the implementation of a CP in the absence
of a financial incentive (table 4).

DISCUSSION

Moderate implementation of and adherence to CPs

CPs are viewed as important strategies for improving
medical care in China,' but they have not been widely
implemented at the hospital level and are not widely
adhered to by physicians in Chinese public hospitals. Our
study found that the average implementation rate of CPs
for five conditions (pneumonia, AMI, heart failure, C-sec-
tion and cholecystectomy) in 18 surveyed hospitals was
57% (ranging from 44% to 67%), and the overall average
compliance rate for the KPIs for the five conditions was
69.48% (ranging from 65.07% to 77.36%).

Although average compliance rates in China were
moderate for the five conditions, particular KPIs,
including Tests and examinations within 3 days of admis-
sion for pneumonia and Severity assessment after admis-
sion for cholecystectomy, had extremely low physician
compliance (0.75% and 5.78%, respectively). Because
CPs are complex interventions, interprofessional team-
work and organisation/reorganisation of care processes
can be problematic in practice.®® Poor teamwork and
care processes in medical practice may explain low
compliance with the timely completion of all tests for and
examinations of patients with pneumonia. In addition,
poor documentation in the medical records of patients
with cholecystectomy may cause low compliance with the
KPI of Severity assessment after admission. More studies

are needed to explore the specific reasons for these low
compliance rates.

Some improvement in CP compliance
A study of CP compliance rates for patients hospital-
ised in Shanghai using a similar methodology provides
some context for our results. We note that the average
compliance rate for patients with AMI reported in this
study (68.87%) is higher than rates for AMI reported in
the Pudong New Area of Shanghai in 2012 (61%). In
particular, the compliance rates for PCI within 90 min of
admission (77.00%), Thrombolytic therapy within 30 min
of admission (87.47%) and ‘Use of B-blockers within
24hours of admission’ (64.89%) were much higher than
those reported in the survey of the Pudong New Area
(0%, 5% and 25%, respectively).! Because the Pudong
New Area is a relatively high socioeconomic status area
in Shanghai as well as in China as a whole, it is likely that
its compliance with the AMI CP was higher than many
hospitals in the rest of the country; thus, we believe these
differences over time in compliance rates may reflect
improvements over time in medical care for patients with
AMIL

Based on this type of reasoning, however, the study
did not provide evidence consistent with dramatic
improvement in quality of care of patients with other
conditions. For pneumonia, heart failure and C-section,
the average compliance rates were lower in this study
(65.07%, 68.04% and 77.36%, respectively) compared
with the study of the Pudong New Area (89%, 78% and
82%, respectively).' In the case of pneumonia, the lower
CP compliance rate may reflect the fact that, in China,
it is not easy to follow the CPs for conditions for which
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antibiotic use is the key therapy because overuse of antibi-
. . . . —3
otics is widespread and expected by patients.**™’

Organisational and motivational factors influencing
compliance with CPs

Some research suggests that organisational structure,
culture, education/orientation/training, administra-
tion, capacity of clinical services, medical resources and
information systems are the main organisational factors
that affect the implementation of and compliance with
CPs.**% The fact that tertiary hospitals had a little higher
overall compliance rates than secondary hospitals in the
study (71% vs 68%) may be attributed to their organisa-
tional advantages in any or all of the above areas. In addi-
tion, the hospitals that implemented at least one of these
five CPs had higher compliance rates than those that did
not (69.91% vs 65.41%).

An important finding in the study was that the hospi-
tals that implemented CPs with financial incentives had
higher compliance with CPs than did those without finan-
cial incentives (71.95% vs 65.51%). The linear regression
model with hospital fixed effects also found that only when
a hospital implemented a CP with financial incentives was
compliance higher, suggesting that CP implementation is
more effective when accompanied by financial incentives.

Limitations

This study only selected five conditions to analyse physi-
cian compliance with CPs, although they represent
common conditions in internal medicine, surgery and
obstetrics. If information was not available in the medical
record for a particular indicator, we considered the physi-
cian non-compliant. Thus, it is possible that the medical
care provided to patients is more compliant with CPs than
our results suggest. In addition, the sampling of medical
records for use in this study was not fully randomised
in some rural areas because electronic health informa-
tion systems were unavailable. Finally, some factors that
may also affect the CP implementation and compliance,
such as hospital CP’s dissemination strategies, the degree
of physicians’ trust on guidelines, the level of financial
incentives and the number of guidelines implemented
in hospitals were not analysed in the study. However, we
used hospital fixed effects in multivariate linear regres-
sion model to control many other hospital factors that
might affect the CP compliance.

CONCLUSIONS

CPs are viewed as important strategies to improve medical
care in China, but they have not been widely implemented
or adhered to in Chinese public hospitals. Our study
suggests that compliance with CPs is higher when they
are implemented in conjunction with physician financial
incentives.
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