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Abstract 

Background:  Rapidly increasing health care costs are a widespread problem in the world. The cost-consciousness 
among Chinese medical staff is an important topic that needs further investigation. Our study aimed to focus on the 
cost-consciousness of Chinese medical staff and explore the factors related to their cost-consciousness. Differences 
regarding cost-consciousness between doctors and nurses were also reported.

Methods:  Eight hospitals in Liaoning Province, China, were surveyed using a self-reporting questionnaire. A total of 
1043 respondents, including 635 doctors and 408 nurses, participated in the study. A revised Chinese Cost-conscious-
ness Scale was used to estimate cost-consciousness.

Results:  The mean score of the Cost-consciousness Scale was 27.60 and 28.18 among doctors and nurses, respec-
tively, and there were no significant differences in any personal characteristics. Most Chinese medical staff were aware 
of the treatment costs and considered cost control as their responsibility. Chinese doctors disliked adhering to guide-
lines more and preferred to remain independent in making or denying a treatment decision; thus, they like autono-
mously balancing the treatment and cost. Chinese nurses have similar attitudes, but nurses tended to deny costly 
services and interventions and were more sensitive to the health care costs by rationing decisions and uncertainty in 
their medical practice.

Conclusion:  We reveal the attitudes regarding cost-consciousness among Chinese medical staff. Chinese medical 
staff was aware of their responsibility in health cost control. Chinese doctors and nurses had different tendencies with 
regard to health care cost containment. Our study highlights the importance of education and professional training 
on cost-consciousness.
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Background
China’s health care system has been engaged in a sig-
nificant reform since 2009. Since then, the health insur-
ance coverage rate increased to over 90%, which makes 
this country with a population of 1.4 billion a universal 
health insurance coverage country [1, 2]. Although from 
2000 to 2016, total health expenditure increased nearly 

10 times and governments at all levels have begun invest-
ing, Chinese health care system still received less satisfac-
tion from all stakeholders and need further reform [3]. 
Meanwhile, it also raised concerns about China’s health 
care system’s economic sustainability. Rapidly increasing 
health care costs are a universal problem in the world at 
this time [4]. It was estimated that health system “waste” 
is approximately 30% of the expenditure of health care 
costs in the United States [4], which is economically 
unsustainable. The Chinese government’s health expend-
iture increased 3.5-fold between 2008 and 2018. Mean-
while, China has become an aging society [5]. With rapid 
population aging, China has to face higher demands for 
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medical services and increased health expenditure in 
the future [6]. In the health care system, medical staff 
plays a key role in health care spending and quality. It 
was reported that the tendency towards excessive medi-
cal spending is due to insufficient cost-consciousness 
among medical staff in many countries [7–9]. The atti-
tudes towards cost-consciousness among medical staff 
are important for health care cost control [10, 11].

Cost-consciousness has been defined as “the amount 
of attention paid to cost and an individual’s perceived 
responsibility to keep cost under control “ [12]. Gener-
ally, doctors play a crucial role in medical resource dis-
tribution and cost containment. Doctors are involved in 
approximately 80% of the healthcare expenditure deci-
sions [13]. Most doctors also regard cost-containment 
as their responsibility [11, 12]. These decisions regarding 
medical tests and treatments can be influenced by per-
sonal characteristics [14], education [15], work context 
[12], and tolerance for uncertainty [11, 16]. In addition, 
nurses’ cost-consciousness should also not be over-
looked. As the staff working in the same place as doc-
tors, nurses’ opinions about cost-consciousness might 
influence the doctors’ perceived responsibility regard-
ing health expenditure control. The economic awareness 
of nurses is also one of the major cost drivers of clinical 
care [8, 17]. Nursing care, such as added consumables, 
is also important for daily routine costs [12]. Except for 
health cost expenditure, greater cost-consciousness was 
associated with fewer low-value clinical services [18]. The 
cost-consciousness among medical staff is a noteworthy 
matter for public health policymakers and hospital man-
agers alike.

However, to our knowledge, there are no studies focus-
ing on the cost-consciousness of Chinese medical staff. 
Our study, therefore, aimed to focus on this important 
but under-explored topic and explores the factors related 
to cost-consciousness. We also compared the differences 
in cost-consciousness between Chinese doctors and 
nurses.

Methods
Study design and participants
The study of cost-consciousness is part of a pen-and-
paper questionnaire survey that was conducted from 
September 2017 to January 2018 in Liaoning Province 
in northeastern China. Geographically, Liaoning Prov-
ince can be divided into three regions: the western, 
central, and southern regions. According to the geo-
graphical distribution, we selected three representative 
cities in each region and two to three general tertiary 
hospitals from each city. Thus, doctors and nurses from 
a total of eight hospitals were invited to participate in 

the survey. We received assistance from the admin-
istrators and medical staff of all hospitals during the 
questionnaire survey. Eventually, we obtained 1070 
completed questionnaires. The factors and scales 
included demographic information (gender, age, mari-
tal status, and education), work conditions (position, 
professional title, monthly income, and working hours), 
cost-consciousness, and uncertainty in practice.

Measurements
Cost‑consciousness scale
Cost-consciousness was measured using a revised Chi-
nese version of the Cost-consciousness Scale (CCS). 
The revised CCS was based on Tilburt et al.’s study [10]. 
In this study, Tilburt et al. surveyed US doctors’ profes-
sional role in cost-containment and derived an 11-item 
cost-consciousness scale from an original 13 items. These 
13 items included a two-item Stewardship Scale [10], 
the three-item Agreement with Rationing Scale [19], the 
six-item Cost-Consciousness Scale [20], and the remain-
ing two items were developed by Tilburt et  al. [10]. We 
selected 11 items from the original 13 items to cre-
ate the revised CCS. The revised CCS has two different 
items compared to Tilburt et al.’s 11-item scale to better 
fit the circumstances in China. We replaced “doctors” in 
the items with “doctors/nurses” in order to address both 
doctors and nurses. A four-point Likert scale was used 
to score the items of the instrument (from 1 for “strongly 
disagree” to 4 for “strongly agree”). In the revised Chinese 
version 11-item CCS, two items come from a Steward-
ship Scale (Q1, Q2) [10], and three items come from the 
three-item Agreement with Rationing Scale (Q3, Q4, Q5) 
[19]. Another five items belong to the six-item Cost-con-
sciousness Scale (Q6–10) [20], of which two items (Q6, 
Q7) explore opinions regarding health care costs and 
the other three items (Q8, Q9, Q10) are about attitudes 
regarding the costs of tests and procedures [11]. Q11 was 
developed by Tilburt et al. to measure the consideration 
of cost when making treatment decisions [10]. Higher 
scores on the scale reflect a greater degree of cost-con-
sciousness. The detailed CCS is shown in Table  3. The 
Cronbach’s alpha of the scale in our study is 0.77.

Uncertainty in practice
Uncertainty is common in the practice of medicine 
[21]. In previous studies, the attitude toward uncer-
tainty in practice was regarded as a possible barrier to 
influence resource utilization [10, 20]. We used two 
questions measured on a four-point Likert scale rang-
ing from “strongly disagree” to “strongly agree” to eval-
uate uncertainty in practice [10].
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The translation stage
The translation was performed as follows. Two research-
ers translated all items from English to Chinese inde-
pendently, and an agreement was reached through 
discussions on the translation. Then, the Chinese ver-
sion was reverse-translated into English. The differences 
in the translations were discussed and resolved with all 
researchers [22].

Statistical analysis
All data from the questionnaires were input in Epi-
Data 3.0 software. The statistical analysis was performed 
by SPSS version 25.0 (IBM, Armonk, NY, USA). All sta-
tistical tests were two-tailed, and p < 0.05 was considered 
significant.

Student’s t test, a one-way analysis of variance, was per-
formed to examine the difference in the CCS according 
to personal and work characteristics among doctors and 
nurses. The scores of the CCS were treated as continuous 
variables.

Student’s t test was performed to examine the differ-
ence in the CCS between doctors and nurses. The scores 
of the CCS and uncertainty were treated as continuous 
variables.

We performed a hierarchical linear regression analy-
sis for the CCS. Variables, including demographics (age, 
gender, education, and marital status) and work situa-
tions (professional title, monthly income, working hours), 
as well as uncertainty in practice, were entered into the 
model.

The study was checked by a STROBE checklist of items 
for a cross-sectional study.

Results
We distributed approximately 1200 questionnaires 
to medical staff. After excluding surveys with missing 
information (gender, age, marital status, education, 
or work conditions), the final total of 1043 respond-
ents included 635 doctors and 408 nurses who became 
the study subjects. The response rate of this study was 
86.9%.The demographic and work condition charac-
teristics of the respondents in the survey are shown in 
Table 1. In this survey, 46.0% of the doctors were male, 
but 97.8% of the nurses were female. Most respondents 
were less than 40 years old (67.4% of doctors and 74.3% 
of nurses), and most of the respondents were married. 
The doctors had a higher education level: 95.7% of doc-
tors had a bachelor’s or a higher degree, but more than 
half of the nurses had a bachelor’s or a lower degree. 
The percent of different professional titles (junior/mid-
dle/senior) among doctors were 38.9, 33.2, and 27.9%, 
respectively, and only 14 nurses (3.4%) had a senior title. 

Most doctors and nurses reported that their monthly 
incomes were between 3000 and 8000 CNY (about 450 
to 1200 USD). The doctors had longer working times, 
and nearly 60% reported that they worked more than 
50 hours per week, compared with 83.3% of nurses who 
worked less than 50 hours per week.

The CCS score comparisons according to personal 
characteristics are shown in Table 2. It was unexpected 
that there were no significant differences in the CCS 
among any of the factors. It seems that neither educa-
tion nor professional experience has a strong impact on 
cost-consciousness as the attitudes towards cost-con-
sciousness among Chinese medical staff are stable.

The degrees of disagreement/agreement among 
respondents regarding cost-consciousness for each 
item are shown in Table  3. Most of the medical staff 

Table 1  Personal characteristics of the Survey

Doctors N = 635 (%) Nurses N = 408 (%)

Gender
  Male 292 (46.0) 9 (2.2)

  Female 343 (54.0) 399 (97.8)

Age(y)
   < 30 117 (18.4) 135 (33.1)

  30–39 311 (49.0) 168 (41.2)

  40–49 138 (21.7) 65 (15.9)

   ≥ 50 69 (10.9) 40 (9.8)

Marital status
  Single 158 (24.9) 126 (30.9)

  Married 467 (73.5) 276 (67.6)

  Divorced or widowed 10 (1.6) 6 (1.5)

Education
  College degree or 
lower

27 (4.3) 221 (54.2)

  Bachelor degree 338 (53.2) 186 (45.6)

  Master‘s degree or 
higher

270 (42.5) 1 (0.2)

Professional Title
  Junior 247 (38.9) 248 (60.8)

  Middle 211 (33.2) 146 (35.8)

  Senior 177 (27.9) 14 (3.4)

Income per month (CNY)
   < 3000 91 (14.3) 132 (32.4)

  3000-4999 270 (42.5) 175 (42.9)

  5000-7999 228 (35.9) 96 (23.5)

   > 8000 46 (7.2) 5 (1.2)

Working Hours Per Week (h)
   < 40 54 (8.5) 71 (17.4)

  40–49 210 (33.1) 269 (65.9)

  50–60 190 (29.9) 46 (11.3)

   > 60 181 (28.5) 22 (5.4)
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reported being “aware of the costs of the tests/treat-
ments they recommend” (84.7% of doctors and 78% 
of nurses), agreed that “trying to contain costs is the 
responsibility of every doctor/nurse” (75.9% of doc-
tors and 70.5% of nurses). Most of the doctors (72.4%) 
and nurses (66.1%) also agreed with the statement, “I 
should sometimes deny beneficial but costly services to 
certain patients because resources should go to other 
patients that need them more.” Most of the respondents 
(78.6% of doctors and 60.7% of nurses) disagreed that 
they “should adhere to clinical guidelines” and opposed 
the statement, “I should be solely devoted to my indi-
vidual patients’ best interests, even if that is expensive” 
(64% of doctors and 57.3% of nurses, respectively). In 

addition, 73.5% of doctors and 70.5% of nurses disa-
greed with the statement that “the cost of a test or med-
ication is only important if the patient has to pay for 
it out of pocket.” The differences between doctors and 
nurses (Table 3) were also analyzed, and we found that 
there are significant differences among five items (Q1, 
Q3, Q5, Q8 and Q9). These items are about stewardship 
(Q1), agreement with rationing (Q3, Q5) and attitudes 
regarding the costs of tests and procedures (Q8, Q9).

As shown in Table  4, the mean scores of the CCS 
among doctors and nurses are 27.60 and 28.18, respec-
tively, which are close to the midpoint of the CCS 
(27.5). The mean score of uncertainty in practice is 
4.72. There are no significant differences of the CCS 
and uncertainty between doctors and nurses.

Table 2  The scores of Cost-consciousness scale according to personal and work characteristics

The differences were examine by Student’s t test and ANOVA

Doctors (N = 635) Nurses (N = 408)

Factors Mean SD P Mean SD P

Gender 0.759 0.710
  Male 27.54 5.19 28.89 3.26

  Female 27.65 4.29 28.19 5.72

Age(y) 0.697 0.062
   < 30 27.28 3.97 27.36 6.30

  30–39 27.66 4.56 28.18 5.38

  40–49 27.49 4.82 28.89 5.45

   ≥ 50 28.10 6.22 29.88 6.69

Marital status 0.293 0.196
  Single 27.63 4.32 27.46 6.13

  Married 27.54 4.82 28.48 5.54

  Divorced or widowed 29.90 5.80 29.83 4.58

Education 0.858 0.201
  College degree or lower 27.96 6.21 28.02 5.69

  Bachelor degree 27.65 4.99 28.32 5.75

  Master’s degree or higher 27.50 4.18 38.00

Professional Title 0.705 0.398
  Junior 27.65 4.17 27.90 5.84

  Middle 27.74 4.81 28.55 5.61

  Senior 27.36 5.31 29.43 4.73

Income per month (CNY) 0.776 0.085
   < 3000 27.33 4.26 28.75 6.47

  3000-4999 27.51 4.68 28.04 5.23

  5000-7999 27.71 4.60 27.43 5.49

   > 8000 28.13 6.27 33.00 2.12

Working Hours Per Week (h) 0.315 0.155
   < 40 27.65 6.75 28.69 6.42

  40–49 27.98 4.76 28.40 5.69

  50–60 27.66 4.06 26.54 4.68

   > 60 27.08 4.57 27.32 5.39
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To analyze the effects of different variables on the 
CCS, we performed a linear regression analysis for the 
CSS. The results are shown in Table  5. Demograph-
ics and work condition variables explained 1.2 and 4.1% 
of the variance in the CCS and uncertainty in practice 
was responsible for 14.8 and 30.7% variance in doctors 
and nurses, respectively. The linear regression analysis 
showed that uncertainty has a stronger impact on the 
CCS among nurses.

Discussion
Health care expenditures in China will continue to 
increase due to universal health insurance and rapid 
population aging in the future [1, 5]. As the health-
care professionals play an important role in health care 
expenditures [23], the cost-consciousness of medical staff 
is likely to significantly affect the cost being economi-
cally sustainable. To our knowledge, our study is the first 
one on the status of cost-consciousness among Chinese 
medical staff. Our results reveal the attitudes of Chinese 

medical staff regarding their role in containing health 
care costs. Studies of cost-consciousness among doc-
tors and nurses are rare. Bovier et al. surveyed cost-con-
sciousness using a six-item scale with 1184 Swiss doctors; 
however, their survey was conducted more than 20 years 
ago and did not include nurses [11]. Another German 
study used a similar six-item scale with 496 physicians 
and 1406 nurses; however, all of the participants came 
from neonatal intensive care units [12]. Tilburt et al. con-
ducted cross-sectional surveys using an 11-item scale 
with US physicians in 2012 [10] and 2017 [24], respec-
tively, and found that physicians’ attitudes toward their 
role in containing costs were similar in 2012 and 2017. 
There are some other studies about cost-consciousness 
[23, 25]; however, the cost-consciousness in these studies 
refers to the knowledge of health care or medicine costs, 
not the attitude toward them.

In this study, the Cronbach’s alpha score of the revised 
Chinese Cost-consciousness Scale is 0.77, which is simi-
lar to Tilburt et al.’s study (0.77) [10], and higher than the 
six-item cost-consciousness scale used in the study with 
Swiss doctors (0.68) [11] and the one used with German 
neonatal intensive care units (0.62) [12]. Thus, the revised 
CCS is a reliable measurement for cost-consciousness. 
The median score of the CCS in our study is 28, which it 
is lower than that found among US physicians (median 
score = 31) [10, 18]. Although the items were not exactly 
the same, it seems that Chinese medical staff had a lower 
degree of cost-consciousness.

The attitudes of cost-consciousness among Chinese 
doctors are complex. A majority of doctors agreed that 
being aware of the costs of tests and treatments and 
considering costs control is their responsibility. This is 
similar to the findings of previous studies conducted in 
Western countries [10, 11, 23, 24]. Chinese doctors have 
similar attitudes of cost containment to Swiss and Ger-
man doctors [11, 23], except that only a small part of 
German doctors agree that there is too much emphasis 
on the costs of tests and procedures when most Chinese 
doctors agreed (28.23% Vs 75.5%) [23]. As our survey is 
most similar to Tilburt et al.’s study [10], we compared the 
cost-consciousness of Chinese and US doctors and found 
that Chinese/US doctors had different opinions regard-
ing some items. Most Chinese doctors (78.6%) disagreed 

Table 4  The mean scores of Cost-consciousness scale and Uncertainty in practice

The differences were examine by Student’s t test

Doctor (N = 635) Nurse (N = 408)

Scales Range Mean SD Mean SD P

Cost-consciousness 11–44 27.60 4.72 28.18 5.72 0.085

Uncertainty in practice 2–8 4.72 1.29 4.87 1.38 0.082

Table 5  The linear regression analysis results for Cost-
consciousness

*p < 0.05

**p < 0.01

ΔR2: R2 increase

In step 1, Gender, Age, Marital status, Professional Title, Income and Working 
Hours were added

In step 2, Uncertainty in practice was added

Doctors (N = 635) Nurse (N = 408)

Variables Step 1(β) Step 2(β) Step 1(β) Step 2(β)

  Gender 0.007 0.004 −0.013 −0.021

  Age 0.091 0.064 0.177* 0.147*

  Marital status 0.015 0.077 0.003 −0.013

  Education −0.009 0.012 0.077 0.051

  Professional Title −0.122* −0.128* − 0.001 0.015

  Income 0.053 0.082 0.129* −0.029

  Working Hours −0.053 −0.056 0.080 −0.048

Uncertainty in practice 0.390** 0.564**

F 1.078 14.845** 2.466* 26.720**

R2 0.012 0.159 0.041 0.349

ΔR2 0.148 0.307
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with the notion that they “should adhere to clinical 
guidelines that discourage the use of interventions that 
have a small proven advantage over standard interven-
tions but cost much more” (Q5), but 79% of US physi-
cians agreed with the statement [10]. Most of the Chinese 
doctors (72.4%) agreed with the statement that they 
“should sometimes deny beneficial but costly services 
to certain patients because resources should go to other 
patients that need them more” (Q3); however, 85% of 
US physicians disagreed with this [10]. In addition, 85% 
of US physicians agreed with the notion that “the cost of 
a test or medication is only important if the patient has 
to pay for it out of pocket” (Q6), while 73.5% of Chinese 
doctors disagreed with it [10]. Also, 65% of Chinese doc-
tors disagreed, and 78% of US physicians agreed with the 
statement, “I should be solely devoted to my individual 
patients’ best interests, even if that is expensive” (Q11) 
[10]. Further, 75.5% of Chinese doctors agreed, and 66% 
of US physicians disagreed with the statement that “there 
is currently too much emphasis on costs of tests and pro-
cedures” (Q9) [10].

Considering the differences and medical circumstance 
disparity between China and the US, it was not surpris-
ing that there were distinct opinions between Chinese 
and US doctors. Generally, like US physicians, Chinese 
doctors also realized their responsibility for control-
ling healthcare costs. However, Chinese doctors more 
strongly disliked adhering to guidelines (Q5), more 
strongly preferred to independently make or deny a deci-
sion regarding treatment (Q3 and Q6), and more strongly 
preferred autonomously judging the balance between 
treatment and costs (Q9 and Q11). It is partly reasonable 
that Chinese doctors distrusted their guidelines due to a 
lack of a demonstration of transparency and quality by 
most Chinese guidelines [26]. However, this means that 
they are more willing to depend on their personal experi-
ences and feelings, which could be more disadvantageous 
for providing high-quality health care and enacting cost 
containment. It should also be pointed out that economic 
motivations are widely existing among Chinese medi-
cal staff, which encourages them to provide excuses for 
economically motivated corruption to supplement their 
low incomes [27, 28]. They may, thus, be prone to extend 
their discretion in practice and rationalize their benefits 
from corruption. Therefore, Chinese doctors preferred 
to make treatment decision independently and balance 
treatment and costs autonomously, while they dislike 
guidelines. Compared with Chinese doctors, US physi-
cians suffered less stress due to costs and preferred to 
stand individual patient interests in treatment.

Chinese nurses have similar views regarding cost-
consciousness as doctors. In our study, there is no sig-
nificant difference in the CCS, on the whole, between 

doctors and nurses. However, they had different ten-
dencies regarding certain items. It seems that doctors 
know more about treatment costs and are more like to 
emphasize costs, while nurses more strongly prefer to 
deny costly services and interventions and are more 
sensitive to their cost-related responsibility and ration-
ing decisions. It is not unexpected that doctors know 
more about the costs of tests and treatments and dis-
like outside interventions interfering with their practice 
discretions. Chinese doctors did not experience a lot of 
stress related to cost-containment as a result of their 
professional role. Meanwhile, nurses frequently face 
complaints and dissatisfaction related to the health care 
costs for the patient but do not directly benefit from the 
doctor’s rationing decisions. Thus, nurses were more 
sensitive to the health care costs and rationing deci-
sions. This can also explain why uncertainty in practice 
was responsible for a much proportion of the variance 
of cost-consciousness among nurses (30.7%) compared 
with doctors (14.8%). Unexpectedly, there were no 
significant differences in the CCS among any factors 
according to demographic and work condition char-
acteristics. Cost-consciousness was common among 
Chinese medical staff. This also implies that neither 
professional education nor clinical practice strongly 
impacted their cost-consciousness. It is a widespread 
problem that medical residents have poor knowledge 
of health care costs during their training [9, 25]. To 
improve cost-consciousness among Chinese medical 
staff, stronger management interventions and compul-
sory professional training throughout their career are 
necessary.

Generally, although Chinese medical staff realize their 
responsibility for cost-consciousness, training for cost 
containment is still necessary. The neglect of cost-con-
sciousness in training can lead to a lack of knowledge 
of the costs of treatments or consumable items [29]. 
Chinese medical staff needs more training on evidence-
based decision-making, as well as greater knowledge of 
health economics and the cost of health care. There is a 
clear responsibility of doctors and nurses as part of their 
professional roles for cost control, which should also be 
included in the health care system reform. This is impor-
tant for providing high-value, cost-conscious care [30].

Several limitations of this study should be mentioned. 
First, as a self-reported questionnaire survey, respondents 
may distort their views to meet assumed expectations. Sec-
ond, we used a revised Cost-consciousness Scale derived 
from studies conducted in the US. Given the different 
health care systems and contextual cultural disparity, this 
may reduce the validity of our results. Finally, the Cost-con-
sciousness Scale was initially designed for physicians, and 
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the revision, including both doctors and nurses, may dis-
tort their opinions about their professional roles.

Conclusion
We performed a survey on the cost-consciousness among 
Chinese medical staff. Chinese medical staff was aware 
of their responsibility for health cost control, and Chi-
nese doctors and nurses had different tendencies regard-
ing health care cost containment. Our study reveals the 
attitudes of cost-consciousness among Chinese medical 
staff and highlights the importance of education and pro-
fessional training to change the behavior of healthcare 
professionals.
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