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Purpose: Currently, China is piloting diagnosis-related groups (DRG) payment system in 30 
cities. The main aim of this study was to explore the respondents’ impressions regarding the 
hospitals’ policies and physicians’ behavior change brought by the DRG payment system, 
and investigate whether and how the hospitals’ policies affect the physicians’ behavior.
Methods: We distributed questionnaires designed for this study to 200 physicians. Data 
analysis consisted of descriptive statistics, T-test, and network analysis.
Results: Respondents stated that the hospitals had adopted several policies in response to DRG 
payment and DRG payment could reduce overtreatment and improve efficiency. However, it also 
led to several negative effects including an increased explanation to the patients, hindering new 
technologies, case splitting, and cherry picking. In addition, there was no evidence that harmful 
effects such as refusing patients and premature discharge existed. Overall, the benefits out-
weighed the drawbacks of DRG. Moreover, the hospitals’ policies could effectively change 
physician behaviors. Our results indicated that promoting the implementation of clinical path-
ways had the most positive impact, while limiting costs and length of stay is not recommended.
Conclusion: In general, Chinese physicians who participated in the questionnaire possessed 
relatively positive attitudes towards the DRG payment system. Nevertheless, some of the 
negative impacts cannot be ignored. Meanwhile, the hospitals’ policies should be implemen-
ted with adequate consideration of the impact on physicians’ behavior.
Keywords: diagnosis-related groups, providers’ behavior, payment system reform, China

Introduction
Diagnosis-related groups (DRG) payment has become the basis for paying hospitals in 
many countries.1 Essentially, DRG is a clinical case classification system where 
patients are classified into DRGs with similar clinical symptoms and resource con-
sumption based on diagnosis, severity, procedure, comorbidities and other factors. 
Consequently, patients within the same DRG are deemed to be medically and econom-
ically similar.2 Under DRG payments, hospitals receive a prospectively fixed amount 
for each admission according to the patients DRG instead of the actual inpatient 
expenditure.3 DRG payment has led to reduced overuse of the health service because 
it introduces financial risk to healthcare providers. Therefore, DRGs can improve 
efficiency, reduce the length of stay (LOS), and control the cost of treatment. 
However, some studies have reported that the DRG payment system led to some 
unintended consequences such as decreased quality of care,4 dumping,5 upcoding, 
and frequent readmissions.1
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The total medical expenses in China reached 6.5 tril-
lion yuan ($945 billion) in 2019, accounting for 6.6% of 
the gross domestic product (GDP).6 In addition, the per 
capita health expenditure soared from 1807 yuan in 2011 
to 4237 yuan in 2018, which far exceeded the per capita 
GDP growth rates.7 A previous report indicated that more 
than 95% of the Chinese population are covered by the 
country’s basic medical insurance programs.8 The rising 
health expenditure has brought a heavy economic burden 
to both the individual patient and the national medical 
insurance programs. The burden was largely contributed 
by the previous payment system where Chinese hospitals 
were mainly reimbursed through the fee-for-service (FFS) 
system. Under the FFS payment system, providers are 
more inclined to engage in moral hazard behavior through 
providing patients with unnecessary services in order to 
maximize their revenue.9 Therefore, the FFS is culpable 
for driving the growth in health expenditures. As a result, 
the Chinese government promulgated the Guiding 
Opinions on Further Deepening the Reform of Basic 
Medical Insurance Payment Methods in 2017, with the 
overarching goal of containing the soaring health expen-
diture growth.10 Since then, the payment system has been 
reformed nationwide from FFS to a mixed prospective 
payment system, including the DRG payment system.

In June 2019, The National Healthcare Security 
Administration of China issued a circular announcing 
that the country will launch a DRG payment pilot program 
in 30 cities.11 This pilot program was known as the CHS- 
DRG (China Healthcare Security Diagnosis-related 
Groups). The pilot cities including Beijing, Tianjin, and 
Shanghai, were scheduled to start the new payment 
method in 2021 after a simulated run in 2020. Although 
a few cities such as Beijing have held local DRG pilots 
before, this is the first nationwide implementation of gen-
uine DRGs pilots.

It is worth noting that the providers’ behavior deter-
mines the quality, efficiency, equity, and cost of healthcare. 
With this in mind, many researchers in different countries 
have focused on the impact of the DRG payment system 
on providers’ behavior.12–15 However, the research on the 
effects of the DRG payment system on providers’ behavior 
in China is lacking. Previous DRG studies in China have 
paid more attention to cost control, thereby paying less 
attention to provider behavior.16 The few existing papers 
that have mentioned change of the provider’s behavior 
under DRG in China are either theoretic works2,17 or 
single case analyses which were difficult to achieve 

a comprehensive assessment.3,18,19 Moreover, no prior 
report has presented the effects of the DRGs on providers’ 
behavior from the physicians’ perspectives.

The perspectives from physicians, as reform practi-
tioners, may shed light on the changes of providers’ 
behavior that are not captured by quantitative indicators 
recorded in the hospital data. The fact that the DRG 
payment system will be used in China for the first time 
means that the systematic and comprehensive study of 
the potential impact of DRG payment on providers’ 
behavior is urgently needed. This study aimed at deter-
mining how the hospitals respond to the DRG payment 
system, the detailed behavior change in physicians’ 
healthcare practice, and whether and how the hospitals’ 
policy affect the physicians’ behavior. Our findings will 
inform step-wise implementation across China on how 
to develop relevant policy and regulate physician beha-
vior, thereby improving the healthcare quality, and also 
providing a useful reference for other low- and middle- 
income countries (LMICs) in the process of reforming 
their payment systems.

Materials and Methods
Study Sample
Five sample cities were selected in the 30 DRG payment 
pilot cities according to the geographical locations because 
of the huge economic and medical disparities between 
regions. The five sampled cities included Foshan in 
South China, Beijing in North China, Shanghai in East 
China, Chongqing in West China, and Wuhan in Central 
China. These five cities spanned five regions of China, and 
they covered the municipality, provincial capital city, and 
prefecture city in order to ensure that the samples were 
representative.

The sample size was calculated according to the results 
of the pilot study and using the G-power analysis program 
(version 3.1.9.7).20 We assumed an effect size of 0.5, type 
I error (α) of 0.05, power (1-β) of 0.80. The output was 
102 samples. Considering that some questionnaires would 
be excluded, the sample size was expanded to 200. We 
invited 200 physicians (40 physicians from each city) 
working in different hospitals to participate in this cross- 
sectional study. To guarantee that the survey results were 
reliable, we excluded physicians who claimed they were 
not familiar with DRG. Ethical approval was obtained 
from the Ethics Committee of Shenyang Pharmaceutical 
University.
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Questionnaire
In China, medical expenditures are reimbursed to hospitals 
rather than the individual, and physicians received bonuses 
from hospitals according to the revenues they generated. 
The change to the DRG payment system will lead to the 
implementation of new policies by hospitals in response to 
the cost containing pressure. Subsequently, the economic 
pressure will be transmitted to individual departments and 
physicians. Therefore, we assumed that the impact of the 
DRG payment reform on physicians’ behavior is not 
directly generated, but through the hospitals’ policy 
(Figure 1). In this study, we defined both hospitals’ policy 
and physicians’ behavior as providers’ behavior.

The administered questionnaire was divided into three 
parts based on the above-mentioned assumptions: (I) perso-
nal data; (II) hospitals’ policy; and (III) physicians’ beha-
vior. Single-choice questions were used to collect the 
respondents’ data, while multiple-choice questions surveyed 
the hospitals’ policy to DRG payment. The questions about 
physician behavior change were scored using a 5-point 
Likert scale, with 1 representing “Strongly disagree” and 5 
representing “Strongly agree”. The participants expressed 
the intensity of agreement towards given statements which 
included both positive and negative impact on physicians’ 
behavior caused by the DRG payment system. The ques-
tionnaire designed specifically for this survey is shown in 
the supplementary file (Appendix 1).

We developed the initial questions based on the topics 
that are mostly discussed under DRG payment by analyz-
ing relevant literature and the physicians’ opinion. 
Furthermore, the questionnaire was adapted and modified 

based on the feedback obtained from our pilot test before 
administering it to the target survey respondents. Six 
experts were invited to test the content validity of the 
questionnaire. We calculated the content validity index 
(CVI) in order to quantify each item’s importance, appro-
priateness, and clarity. Our results indicated that the values 
of all item-level CVI were greater than 0.8. In addition, we 
examined the internal consistency reliability using 
Cronbach α, and the value was 0.802. Thus, the question-
naire had a good reliability and validity. We used 
Questionnaire Star, a professional online questionnaire 
software platform, to design and create a link to the ques-
tionnaire. The questionnaires were then sent out between 
August 2020 and October 2020 using WeChat after 
explaining the goals of the survey and the anonymity 
claims. Notably, the questionnaire was set in a way that 
all survey questions must be completed before the answers 
could be submitted.

Data Analysis
The descriptive statistical analyses were expressed as 
a percentage (frequency) or as a mean and standard devia-
tion (Mean ± SD) on all identified variables. The imple-
mentation and non-implementation groups were divided 
according to whether this hospital policy was implemented 
in the hospital. The Likert scale was considered as 
a continuous scale, and each answer in the hospitals’ 
policy category was treated as a dichotomous variable. It 
has been suggested that the T-test is the appropriate test for 
detecting differences in data obtained on Likert scales.21 

Therefore, T-test was done to examine how the hospital 
implemented the policy could affect the physicians’ beha-
vior. A two-sided p-value of less than 0.05 was considered 
to be statistically significant. Moreover, we used SPSS19.0 
(IBM, Armonk, NY, USA) for all statistical calculations.

The network analysis was done using Gephi (available 
at http://gephi.org) in order to visualize the associations 
between hospitals’ policy and physicians’ behavior. With 
regard to the constructed network figure, the nodes with 
different colors represented different events in the net-
work. Each yellow node represented a hospitals’ policy, 
while the blue nodes represented a physicians’ behavior. In 
instances where the result was considered to be statisti-
cally significant according to the T-test, the two events 
were associated and hence linked by an edge. 
Furthermore, the larger the node, the more edges in the 
network were directly associated with the node, indicating 
that the node is very important in the network.Figure 1 Physicians’ behavioral response to payment incentives.
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Results
Characteristics of the Respondents
The questionnaire was sent to 200 physicians in five sample 
cities, of which 80 physicians were excluded due to lack of 
adequate DRG knowledge. Among the 120 physicians who 
completed the questionnaire, six questionnaires were 
excluded due to logic errors and conflicting answers. The 
detailed characteristics of the respondents obtained from the 
valid questionnaires (114) are shown in Table 1. Among the 
114 respondents, 67.5% worked in Grade-A tertiary hospital, 
54.4% had a master’s degree, 60.5% had 6–10 years working 
experience, 36.0% worked in the surgery department, 30.7% 
worked in internal medicine, and 49.1% were attending 
doctors. In each sample city, 20 to 27 physicians familiar 
with DRG payment were included in the final analysis.

Hospitals’ Policy Under DRG Payment
Figure 2 showed the hospitals’ policies for DRG payment 
reform according to the impressions from the respondents, 
which were ordered by frequency. The most commonly 
implemented policies were “include DRG relevant indicators 
in the performance appraisal system of a department or 
physician” with a frequency of 64.9%, and “summarize the 
operation of DRG and give regular feedback to the depart-
ment or physician” also with a frequency of 64.9%. The 
polices that followed closely were “transform the hospital 
information system for DRG” (63.2%), and “promote clin-
ical pathway implementation” (61.4%). On the other hand, 
the least implemented policies were “limit hospitalization 
costs” (24.6%) and “limit the length of stay” (21.1%).

Physicians’ Behavior Changes Under DRG 
Payment
We explored the effects of DRG payment reform on phy-
sicians’ behavior during treatment, admission, and dis-
charge of a patient. The given statements were scored 
according to the respondent’s degree of agreement 
(1=strongly disagree and 5=strongly agree). The positive, 
neutral, and negative effects of DRG are listed in Tables 
2–4, respectively. Furthermore, we sorted the mean scores 
from the highest to the lowest.

As shown in Table 2, the mean scores of five state-
ments about positive effects were greater than or equal to 
4, which is halfway between “agree” and “strongly 
agree”. The other nine statements were scored between 
3.5 and 4, which is halfway between “neutral” and 
“agree” but with a bias towards “agree”. The highest 

mean score was 4.18, which was “strict control of the 
surgical indications”, while the lowest mean score was 
3.58, which was “reduce the use of Chinese patent med-
ication or herbal injections”. In general, the physicians 
identified a lot of positive effects brought about by the 
DRG payment system. For example, the overtreatment 

Table 1 Characteristic of the Respondents (n=114)

Characteristics No. of 
Respondents

Percentage

Hospital level Grade-A tertiary 77 67.50%

Grade-B tertiary 26 22.80%

Grade-C tertiary 4 3.50%

Secondary 6 5.30%

Primary 1 0.90%

Education 
level

Doctor 27 23.70%

Master 62 54.40%

Bachelor 25 21.90%

Years in the 
profession

1–5 years 20 17.50%

6–10 years 69 60.50%

11–20 years 17 14.90%

More than 20 
years

8 7.00%

Department Internal medicine 35 30.70%

Surgery 41 36.00%

Gynecology 15 13.20%

Paediatrics 15 13.20%

Others 8 7.00%

Job title Chief doctor 13 11.40%

Associate chief 
doctor

24 21.10%

Attending doctor 56 49.10%

Resident doctor 17 14.90%

Others 4 3.50%

City Shanghai 27 23.70%

Beijing 23 20.20%

Wuhan 23 20.20%

Foshan 21 18.40%

Chongqing 20 17.50%
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under FFS payment was reduced after the introduction of 
DRG due to strict control of the surgical indications, more 
compliance with clinical pathway, and the reduction of 
unnecessary services including expensive consumables, 
prophylactic antibiotics, and adjuvant medications. DRG 
payment can also improve the efficiency though reducing 
the waiting time and LOS, and performing more day or 
minimally invasive surgery. In addition, there was 
a decline in the intensity of care including both the num-
ber and the time of medications prescribed, as well as the 
examination after admission. Therefore, the DRG pay-
ment system seemed to encourage physicians to practice 
in a more cost-effective way in order to keep the total cost 
within the pre-defined price.

The results indicated that 76% of the physicians agreed 
or strongly agreed with more pre-admission examinations 
after DRG payment. With regard to the administration of 
drugs, more than half of the physicians agreed or strongly 
agreed that they replaced higher-priced originals with lower- 
priced generics under DRG payment. The mean value of the 
agreement to “increase patient referrals” was 3.29, which is 
halfway between “neutral” and “agree” (Table 3).

The negative effects of DRG payment reform on phy-
sicians’ behavior are shown in Table 4. Our results indi-
cated that only one statement (increase explanation to the 

patients) was scored above 4, while seven statements were 
scored between 3 and 4. The participants agreed that some 
negative effects existed including more explanation to the 
patients, reducing expensive new sophisticated technology, 
case splitting, selecting the more profitable cases, and 
accepting more patients without medical insurance or non- 
local. Moreover, “cost shift to outpatient”, “increase 
volumes of admissions” and “upcode” were slightly over 
the balance point of 3, which means that their attitude to 
the three negative effects were nearly neutral. “Increase 
use of out-of-pocket medications”, “refuse to admit criti-
cally ill patients”, “premature discharges”, and “deny care 
to cases with over the ceiling prices” all had a mean score 
below 3. More participants disagreed (selected either dis-
agree or strongly disagree) about the above four statements 
than those that agreed (selected either agree or strongly 
agree). Overall, the negative effect mean score (3.20) was 
lower than that on positive effect (3.92), which indicated 
that the benefit of the DRG payment system outweighed 
its harm.

Relationship Between Hospitals’ Policy 
and Physicians’ Behavior
The scores indicating the level of agreement with the 
statements about the physicians’ behavior were compared 

Figure 2 Frequency of hospitals’ policy for DRG payment (multiple choice).
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between the hospitals’ policy implementation group and 
the non-implementation group. Table 5 shows the only 
scores that had a statistically significant difference 
between the two groups. The obtained results indicated 
that many hospitals’ policies impacted the physicians’ 
behavior, with both an increased score and a decreased 
score. Among all mentioned hospitals’ policies, “promote 
clinical pathway implementation” had the greatest influ-
ence on the physicians’ behaviors. In total, seven physi-
cian behaviors changed including reducing examination 

after admission, the time of medications prescribed, adju-
vant medications and prophylactic antibiotics, replacing 
higher-priced originals with lower-priced generics, and 
preventing more pre-admission examinations and case 
splitting. Despite the broad and favorable impact of “pro-
mote clinical pathway implementation”, it was not the 
most implemented policy according to the results shown 
in Figure 2. There was only 61.4% of respondents 
acknowledged that their hospital implemented the policy. 
The next most influential hospitals’ policy was “limit the 

Table 3 Neutral Effects of DRG Payment Reform on Physicians’ Behavior

Strongly 
Disagree

Disagree Neutral Agree Strongly 
Agree

Mean SD

More pre-admission examinations 1.8% 3.5% 18.4% 34.2% 42.1% 4.11 0.95

Replace higher-priced originals with lower-priced 

generics

7.9% 14.0% 21.9% 38.6% 17.5% 3.44 1.17

Increase patient referrals 6.1% 14.0% 33.3% 37.7% 8.8% 3.29 1.02

Total 3.61

Table 2 Positive Effects of DRG Payment Reform on Physicians’ Behavior

Strongly 
Disagree

Disagree Neutral Agree Strongly 
Agree

Mean SD

Strict control of the surgical indications 1.8% 2.6% 5.3% 57.0% 33.3% 4.18 0.80

Optimize treatment process and reduce waiting time 0.0% 3.5% 14.0% 49.1% 33.3% 4.12 0.78

More compliance with clinical pathway 0.0% 0.0% 7.9% 76.3% 15.8% 4.08 0.48

Reduce the use of expensive consumables 0.9% 7.0% 14.9% 40.4% 36.8% 4.05 0.94

Reduce the use of prophylactic antibiotics 0.9% 4.4% 20.2% 43.0% 31.6% 4.00 0.88

Increase the performance of minimally invasive surgery 1.8% 6.1% 16.7% 43.9% 31.6% 3.97 0.95

Increase the performance of day surgery 0.9% 2.6% 26.3% 42.1% 28.1% 3.94 0.86

Increase the use of essential medications 0.0% 7.0% 23.7% 38.6% 30.7% 3.93 0.91

Reduce the use of adjuvant medications 2.6% 5.3% 17.5% 48.2% 26.3% 3.90 0.94

Reduce the number of medications prescribed 0.0% 10.5% 20.2% 43.0% 26.3% 3.85 0.93

Reduce the time of medications prescribed 0.0% 11.4% 21.9% 42.1% 24.6% 3.80 0.94

Reduce the examination after admission 1.8% 12.3% 19.3% 44.7% 21.9% 3.73 1.00

Shorten the length of stay 2.6% 6.1% 24.6% 49.1% 17.5% 3.73 0.92

Reduce the use of Chinese patent medication or herbal 

injections

4.4% 14.9% 24.6% 30.7% 25.4% 3.58 1.15

Total 3.92
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proportional cost of total medical expenses”, with a total 
of six physicians’ behaviors changed. In the policy imple-
mentation group, three physicians’ behaviors were added 
including “reduce the number of medications prescribed”, 
“replace higher-priced originals with lower-priced gener-
ics”, and “reduce the use of expensive consumables”. The 
other three behaviors reduced which included “more pre- 
admission examinations”, “accept more patients without 
medical insurance or non-local”, and “case split”.

It is worth noting that most of the hospitals’ policies 
promoted the positive effect and prevented the negative 
effect under DRG payment. However, some notable hos-
pitals’ policies amplified the negative effects. Hospitals 
that have adopted the “limit hospitalization costs” policy 
were more inclined to refuse admission for critically ill 
patients and deny care to patients whose conditions could 
lead to significant costs above the ceiling prices. Similarly, 
the “limit the length of stay” policy also intensified the 
increase in pre-admission examinations and denied care to 
cases that could lead to over the ceiling prices.

The network analysis was constructed to visualize the 
association between hospitals’ policy and physicians’ 
behavior (Figure 3), based on the results shown in 
Table 4. There were 32 nodes (11 yellow nodes which 
represented hospitals’ policy and 21 blue nodes which 

represented physicians’ behavior) and 43 edges in the 
obtained network analysis model. Among the hospitals’ 
policies, we found that nodes B were bigger since they had 
more edges in the network. And the edge number of the 
node was 7. In other words, the hospitals’ policy could 
change the corresponding number of physicians’ beha-
viors. Among the physicians’ behaviors, nodes 7 and 10 
were bigger and had the 6 and 5 edges, respectively, which 
suggested that they were more susceptible to the hospitals’ 
policies. In addition, Table 4 shows the physicians’ beha-
viors which were increased or decreased under the influ-
ence of hospitals’ policy.

Discussion
To the best of our knowledge, this is the first comprehen-
sive study which has examined the impact of DRGs on the 
healthcare providers’ behavior from the physicians’ per-
spective. Our results identified that many hospitals’ poli-
cies were implemented in response to the DRG payment 
reform. As a result, the DRG payment system could 
reduce overtreatment and improve efficiency. However, it 
also led to negative effects including an increased expla-
nation to the patients, hindering new technologies, case 
splitting, and cherry picking. Nevertheless, the results 
indicated that there was no evidence of serious negative 

Table 4 Negative Effects of DRG Payment Reform on Physicians’ Behavior

Strongly 
Disagree

Disagree Neutral Agree Strongly 
Agree

Mean SD

Increase explanation to the patients 0.9% 6.1% 19.3% 36.0% 37.7% 4.04 0.95

Reduce expensive new sophisticated technology 3.5% 11.4% 26.3% 34.2% 24.6% 3.65 1.08

Case split 4.4% 14.9% 29.8% 35.1% 15.8% 3.43 1.06

Select the more profitable cases 3.5% 19.3% 24.6% 37.7% 14.9% 3.41 1.07

Accept more patients without medical insurance or 

non-local

1.8% 17.5% 34.2% 37.7% 8.8% 3.34 0.93

Cost shift to outpatient 5.3% 26.3% 26.3% 31.6% 10.5% 3.16 1.09

Increase volumes of admissions 10.5% 23.7% 17.5% 39.5% 8.8% 3.12 1.18

Upcode 16.7% 18.4% 20.2% 33.3% 11.4% 3.04 1.29

Increase the use of out-of-pocket medications 16.7% 25.4% 27.2% 18.4% 12.3% 2.84 1.26

Refuse to admit critically ill patients 14.0% 36.0% 17.5% 18.4% 14.0% 2.82 1.29

Premature discharges 19.3% 26.3% 22.8% 20.2% 11.4% 2.78 1.29

Deny care to cases with over the ceiling prices 24.6% 26.3% 12.3% 25.4% 11.4% 2.73 1.38

Total 3.20
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Table 5 Relationship Between Hospitals’ Policy and Physicians’ Behavior

Hospitals’ Policy Physicians’ Behavior Non- 
Implementation 

(Mean±SD)

Implementation 
(Trend) (Mean±SD)

P value

Strengthen the quality management of the first page on medical 
record

Reduce the examination after 
admission

3.52±1.10 3.90±0.88 (↑) 0.044

Reduce the time of medications 
prescribed

3.56±0.92 4.00±0.92 (↑) 0.012

Replace higher-priced originals with 
lower-priced generics

3.19±1.24 3.65±1.07 (↑) 0.039

Increase patient referrals 3.52±1.00 3.10±1.00 (↓) 0.027

Promote clinical pathway implementation More pre-admission examinations 4.39±0.92 3.94±0.93 (↓) 0.014

Reduce the examination after 
admission

3.43±1.13 3.91±0.86 (↑) 0.018

Reduce the time of medications 
prescribed

3.57±0.87 3.94±0.96 (↑) 0.038

Reduce the use of adjuvant 
medications

3.68±0.98 4.04±0.89 (↑) 0.045

Reduce the use of prophylactic 
antibiotics

3.75±1.04 4.16±0.74 (↑) 0.026

Replace higher-priced originals with 
lower-priced generics

3.02±1.27 3.70±1.03 (↑) 0.004

Case split 3.68±1.14 3.27±0.99 (↓) 0.044

Enhance cost accounting management Reduce the time of medications 
prescribed

3.54±0.90 3.98±0.94 (↑) 0.013

Increase performance of day 
surgery

3.71±0.87 4.11±0.81 (↑) 0.014

Transform hospital information system for DRG Reduce the number of medications 
prescribed

3.55±1.02 4.03±0.84 (↑) 0.012

Reduce the time of medications 
prescribed

3.55±0.83 3.94±0.98 (↑) 0.029

Carry out the publicity and training of DRG-related knowledge Reduce the number of medications 
prescribed

3.65±0.89 4.02±0.94 (↑) 0.035

Reduce the use of prophylactic 
antibiotics

3.80±0.85 4.16±0.88 (↑) 0.032

Cost-shifting to outpatient 3.41±1.04 2.95±1.10 (↓) 0.025

Refuse to admit critically ill patients 3.20±1.20 2.52±1.28 (↓) 0.005

Increase patient referrals 3.53±0.73 3.10±1.17 (↓) 0.017

Include DRG relevant indicators in the performance appraisal 
system of a department or physician

Strict control of the surgical 
indication

4.07±0.80 4.38±0.74 (↑) 0.047

Reduce the time of medications 
prescribed

3.40±0.98 4.01±0.85 (↑) 0.001

Accept more patients without 
medical insurance or non-local

3.58±1.04 3.22±0.85 (↓) 0.049

Select the more profitable cases 3.70±0.94 3.26±1.11 (↓) 0.034

(Continued)
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effects such as refusing patient and premature discharge. 
Overall, the benefits outweighed the drawbacks. Moreover, 
the hospitals’ policies could significantly change several 
physician behaviors. Promoting the implementation of 
clinical pathways had the most positive impact, while 
limiting costs and LOS were not recommended. 
Therefore, our findings have important implications for 

researchers and policymakers in many LMICs which are 
introducing or reforming the DRG payment systems.

Although hospital management was more knowledge-
able about hospital policy, there was an important part of 
this study that explored the relationship between hospital 
policy and physician behavior, and it was more convenient 
and reliable to examine the relevance of involving hospital 

Table 5 (Continued). 

Hospitals’ Policy Physicians’ Behavior Non- 
Implementation 

(Mean±SD)

Implementation 
(Trend) (Mean±SD)

P value

Summarize the operation of DRG and give regular feedback to 
the department or physician

More compliance with clinical 
pathway

3.90±0.50 4.18±0.45 (↑) 0.003

Increase the use of essential 
medications

3.70±0.97 4.05±0.86 (↑) 0.047

Limit the usage of expensive medications or consumables Shorten the length of stay 3.52±1.03 3.95±0.72 (↑) 0.011

Reduce the time of medications 
prescribed

3.55±0.94 4.05±0.88 (↑) 0.004

Reduce the use of adjuvant 
medications

3.69±1.06 4.13±0.74 (↑) 0.012

Increase volumes of admissions 3.34±1.02 2.89±1.30 (↓) 0.042

Case split 3.71±1.06 3.14±1.00 (↓) 0.004

Limit the proportional cost of total medical expenses (eg the 
proportion of medication or consumable costs)

More pre-admission examinations 4.31±0.75 3.93±1.07 (↓) 0.031

Reduce the number of medications 
prescribed

3.65±0.94 4.03±0.90 (↑) 0.027

Replace higher-priced originals with 
lower-priced generics

3.17±1.16 3.68±1.13 (↑) 0.018

Reduce the use of expensive 
consumables

3.85±1.04 4.23±0.81 (↑) 0.030

Accept more patients without 
medical insurance or non-local

3.56±0.86 3.15±0.95 (↓) 0.019

Case split 3.74±0.89 3.15±1.13 (↓) 0.003

Limit hospitalization costs Replace higher-priced originals with 
lower-priced generics

3.29±1.15 3.89±1.13 (↑) 0.017

Refuse to admit critically ill patients 2.64±1.19 3.39±1.42 (↑) 0.015

Deny care to cases with over the 
ceiling prices

2.53±1.32 3.32±1.42 (↑) 0.008

Limit the length of stay More pre-admission examinations 3.58±1.10 4.26±0.86 (↑) 0.002

Replace higher-priced originals with 
lower-priced generics

3.30±1.14 3.96±1.16 (↑) 0.013

Deny care to cases with over the 
ceiling prices

2.59±1.34 3.25±1.42 (↑) 0.036

Notes: ↑Meaning the score increased in the hospitals where the policy was implemented compared with those not implemented; ↓Meaning the score decreased in the 
hospitals where the policy was implemented compared with those not implemented.
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policy and physician behavior in the same questionnaire 
and completed by one respondent. Besides, hospital poli-
cies were implemented by physicians, and they were 
familiar with them. Therefore, instead of seeking the 
response for hospital policy from the hospital management 
and physician behavior from physician respectively, we 
selected physician as the survey respondent. 80 out of 
the selected 200 physicians were excluded because they 
were not familiar with DRG. Even in the DRG pilot cities, 
there were still many physicians who did not know about 
it. Thus, there is a need to increase the publicity in order to 
promote the DRG payment reform. Grade-A tertiary 

hospitals are the highest-level hospitals in China’s medical 
delivery system. Therefore, they are more likely to be 
equipped with sophisticated accounting systems and health 
information systems, which are necessary for DRG pay-
ment. This led to more Grade-A tertiary hospitals being 
chosen as the DRG payment pilot hospitals than secondary 
and primary hospitals. That might be the reason why more 
than one-third of the respondents were from Grade-A 
tertiary hospitals since familiarity with DRG was 
a requirement for inclusion in this study. The two most 
common policies adopted by the hospitals indicated that 
hospital administrators were fully aware of the importance 

Figure 3 The network model linking hospitals’ policy and physicians’ behavior. 
Notes: Yellow nodes represent the hospitals’ policies, while the blue nodes represent the physicians’ behavior. Node labels’ interpretation: A. Strengthen the quality 
management of the first page on medical record; B. Promote clinical pathway implementation; C. Enhance cost accounting management; D. Transform hospital information 
system for DRG; E. Carry out the publicity and training of DRG-related knowledge; F. Include DRG relevant indicators in the performance appraisal system of a department 
or physician; G. Summarize the operation of DRG and give regular feedback to the department or physician; H. Limit the usage of expensive medications or consumables; I. 
Limit the proportional cost of total medical expenses (eg the proportion of medication or consumable costs); J. Limit hospitalization costs; K. Limit the length of stay; 1. 
More compliance with clinical pathway; 2. More pre-admission examinations; 3. Reduce the examination after admission; 4. Strict control of the surgical indication; 5. 
Shorten the length of stay; 6. Reduce the number of medications prescribed; 7. Reduce the time of medications prescribed; 8. Reduce the use of adjuvant medications; 9. 
Reduce the use of prophylactic antibiotics; 10. Replace higher-priced originals with lower-priced generics; 11. Increase the use of essential medications; 12. Reduce the use of 
expensive consumables; 13. Increase the performance of day surgery; 14. Cost-shift to outpatient; 15. Accept more patients without medical insurance or non-local; 16. 
Refuse to admit critically ill patients; 17. Select the more profitable cases; 18. Deny care to cases with over the ceiling prices; 19. Increase volumes of admissions; 20. Case 
split; and 21. Increase patient referrals.
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of physician involvement in the reform. However, doctors 
in South Korea complained that they were excluded from 
the implementation of DRG.22

Our results revealed that the main positive effects of 
DRG were to improve efficiency and curb unnecessary 
healthcare. The physicians admitted that they would have 
stricter control of the surgical indications under the DRG 
payment system. Similar results were also reported in 
previous studies which found that the DRG payment was 
associated with a low likelihood of cesarean sections.23,24 

In addition, the treatment process was optimized and the 
waiting time was reduced, which was consistent with the 
observation of Waitzberg et al.25 Introduction of the DRGs 
led to a decrease in the use of expensive consumables, 
which was supported by results reported in an empirical 
study in obstetrics and gynecology conducted in South 
Korea.26 Furthermore, the reduction in LOS and care 
intensity was defined as a positive effect because over-
treatment was universal in the previously used FFS sys-
tem. However, a previous study reported that the reduction 
of excessive care intensity can compromise care quality 
and patient interest.3 Therefore, we should establish and 
enact mechanisms to monitor and assure the healthcare 
quality in order to prevent hospitals from sacrificing 
healthcare quality to control cost.

A neutral effect meant that it was difficult to determine 
whether the DRG payment led to a positive or negative 
effect. For example, the occurrence of more pre-admission 
examinations might be to obtain a more accurate diagnosis 
for the correct grouping, or shift costs to outpatient thereby 
reducing examinations after admission. Moreover, repla-
cing higher-priced originals with lower-priced generics 
could save cost, but the quality of generics must be 
assured, which was doubtful according to Chinese 
physicians.27 Increasing patient referrals might imply 
more coordination among hospitals and mature hierarchi-
cal medical schemes, but it might also imply refusing 
specific patients or inappropriate early discharge.

This study found that the main negative effect brought 
by the DRG payment system was increasing explanation to 
the patients. In the early adoption of DRG, it was challen-
ging for the patients to understand DRG because they were 
accustomed to the traditional FFS payment system. 
Therefore, physicians should include explanations at the 
early stages of reform so that patients can fully understand 
the advantages of DRG and prevent deterioration of the 
physician-patient relationship. Besides, a study conducted 
under the Swiss-DRG system reported that the patients felt 

more insecure, had more problems with self-care, and felt 
more pain or discomfort.28 This might be another reason 
why the physicians increased explanation to the patients. 
The other negative effect of the DRG payment system was 
reducing the use of expensive new sophisticated technol-
ogy, which was consistent with a previous theoretical 
literature.29 The potential solutions were paying hospitals 
for the extra costs of the new technology in the short term 
and adjusting the DRG tariff in the long term. The physi-
cians also identified other apparent negative effects includ-
ing case splitting and cherry picking. Upcoding, another 
primary concern under DRG payment, refers to hospitals 
increasing their reimbursement by coding additional diag-
noses in order to move patients into higher-paying groups. 
Studies conducted in the USA and German reported that 
hospitals upcoded their patients with the goal of receiving 
additional payments.30,31 Another study conducted in 
Israel found more precision in coding procedures and 
diagnosis, but did not find upcoding.25 However, this 
study found that the physicians held different views on 
whether it existed and no clear bias had been observed.

Unlike the findings reported in a previous study,1 the 
worries about refusing or denying care to specific patients 
and premature discharges were not evident in this study. 
This indicates that the pursuit of economic profits by 
healthcare providers was not too excessive to an extent 
of refusing or denying care to patients and premature 
discharges. Therefore, the situation was not worse despite 
the financial pressure. This can be attributed to the fact 
that the payers reimburse hospitals rather than physicians, 
and thus the physicians were insensitive to such indirect 
incentives. Another explanation might be that collectivistic 
values and professional ethics are strongly emphasized in 
China.32 Thus, in this cultural context, the physicians 
would prioritize the quality of care and patient safety 
over economic incentives. However, follow-up studies 
are required to verify whether the unintended effects 
exist in the long run.

We recommend that hospitals should promote clinical 
pathways based on our analysis of the association between 
hospitals’ policy and physicians’ behavior. Similarly, Yip 
et al also suggested that adherence to the clinical pathway 
is a viable option for ensuring that providers do not com-
promise the quality of care.33 This study indicated that the 
situation would become worse if hospitals limited the 
hospitalization costs and LOS. In addition, previous stu-
dies have reported that such cost-control actions limited 
the physicians’ performance and decreased patient 
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satisfaction.27 Fortunately, these two policies were the 
least implemented among all hospitals’ policies. 
Additionally, we included 29 physicians’ behaviors in 
this analysis. The obtained results indicated that 21 beha-
viors were associated with the hospitals’ policies, while 
the remaining eight behaviors were not associated with the 
implementation of hospitals’ policies. These results sug-
gested the complexity of physicians’ behavior, which can-
not always directly react to hospitals’ policies. Moreover, 
the commitment to the patients and preferences, ethical 
considerations, and clinical considerations could all affect 
clinical practice.25

There is a need to assess whether healthcare quality 
and equality are compromised and whether medical ethics 
are eroded after every reform of a hospital reimbursement 
system. Therefore, a survey of healthcare stakeholders 
should be an essential part of such assessment as well as 
conducting rigorous empirical studies using hospital data 
or patient data. The results obtained after conducting 
a questionnaire survey among physicians can help identify 
the physician views on DRG, possible problems during 
clinical practice, and assess the appropriateness of the 
hospitals’ response, thereby contributing to further devel-
opment of DRG in China. Although the physicians 
involved in this study saw more positive effects than 
negative effects of DRG on their behavior, we are still 
worried that the quality and equality could be compro-
mised if the hospital put more economic pressure on 
them such as limiting the cost and LOS on physicians. 
Moreover, we should pay full attention to the negative 
effects of DRG including increasing the workload, inhibit-
ing new techniques, case splitting, and taking measures to 
deal with them.

This study had several limitations and future 
research directions should be considered. Firstly, the 
subjective assessments of physicians may not accurately 
reflect the real situation. Some negative effects may be 
underestimated because the physicians were unwilling to 
admit that they did it. Therefore, further empirical stu-
dies using real-world data are required in order to verify 
our findings. Secondly, this study was just conducted at 
the beginning of the nationwide DRG payment reform. 
Thus, the progress in each city was different, where 
some cities had already started DRG implementation 
while some were still running simulations. 
Observations at this point in time may be inconsistent 
with full DRG implementation. Further research is 
required to observe the mid- and long-term effects of 

the introduction of DRGs. Thirdly, the small number of 
participants (n=114) in this study can limit the general-
izability of our findings. However, we still believe that 
our results are representative and reliable because we 
conducted the survey in five different nationwide cities 
in China, and the sample characteristics were similar to 
the overall characteristics. Nonetheless, further studies 
with larger sample size are still needed in the future.

Conclusion
Respondents stated that many hospitals’ policies were 
implemented in response to the DRG payment reform. 
The Chinese physicians who participated in the question-
naire suggested that the DRG payment system led to many 
changes in their behavior and they possessed relatively 
positive attitudes towards DRG. The results were reassur-
ing for the continued implementation of the DRG payment 
reform pilot in China. However, concerns must be raised 
that improving efficiency should not come at the expense 
of care quality and equality, and countermeasures should 
be taken to prevent the negative impact. Meanwhile, the 
physicians’ behavior was associated with hospitals’ poli-
cies. Therefore, clinical pathways should be implemented 
more often, and limiting hospitalization costs and LOS 
should be used with caution. In the future, more studies 
with real-world data, long-term follow-up and large sam-
ple sizes are needed to validate our findings.
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