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Abstract
Background In China, fragmented and inefficient health care systems are common while quality resources are 
limited. To promote an organized, efficient system, the government launched a medical consortium policy to 
vertically integrate health care through the collaboration of different levels of medical care. Logically, medical staff’s 
knowledge, attitudes and practices (KAP) regarding the consortium are critical for its development. The objective of 
this study was to explore the KAP regarding the medical consortium among medical staff in a medical consortium in 
Sichuan Province, China.

Methods A cross-sectional survey was conducted. In total, 690 medical staff members in 3 cities of Sichuan Province, 
China, were interviewed from November 2018 to December 2018. The questionnaire consisted of 18 items, including 
4 items related to perceived knowledge, 4 items related to attitudes and 2 items related to practices, and was rated on 
a 5-point Likert scale (one = strongly disagree/do not know, five = strongly agree/know).

Results The effective response sample was 640 copies of the questionnaire, and most medical staff members 
(92.50%) knew about the cooperation with other hospitals in the medical consortium. Medical staff scored differently 
on each item in the questionnaire, with the highest score being the item ‘agreeing with the ward rounds and clinical 
teaching and training organized by the leading hospital’ (4.54 ± 0.76), and the lowest score being the item ‘frequency 
in participating in ward rounds and clinical teaching organized by the leading hospital’ (2.83 ± 1.36). In addition, the 
effect of demographic characteristics on KAP was evaluated by stepwise multiple regression analysis, and a significant 
positive correlation was found between all the studied variables by Spearman’s correlation (p < 0.05).

Conclusions This study showed that the attitudes toward and knowledge of the medical consortium significantly 
contribute to practices, satisfaction with the support work performed by the leading hospital and agreement of 
improvement after joining the medical consortium. Thus, to improve medical staff’s KAP and satisfaction, publicity 
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Background [1]
In China, the allocation of health care resources has been 
imbalanced for a long time, e.g., the reasonable alloca-
tion of health care resources across different levels of 
health care facilities is lacking [1]. The main issue with 
China’s current health care system is that patients seem 
to seek care first at tertiary hospitals. This has led to the 
long-standing “tertiary hospitals squeezing the thresh-
old and the deserted house of the grassroots hospital” 
phenomenon [2]. This causes long wait times, a disorga-
nized referral system and a reduction in patient care, as 
the hierarchical treatment system (referral system) is not 
used to its full potential [3]. In 2017, the State Council 
of the People’s Republic of China issued guidelines on 
promoting the development of a new health care policy 
throughout China, referred to as the ‘Medical Con-
sortium’ (also known as ‘Medical Alliance’ or ‘Medical 
Union’) [4, 5].

A medical consortium creates a form of vertically Inte-
grated health care through the collaboration of differ-
ent levels of medical care, typically involving one widely 
recognized tertiary hospital and several secondary hos-
pitals or community health centers that work together 
to improve patients’ outcomes [6]. The medical consor-
tium is an important component of hierarchical medi-
cal systems. Its establishment is an effective exploration 
and practice model for directing high-quality medical 
resources to primary care institutions, promoting inte-
grated health care such as medical treatment, rehabilita-
tion and care, achieving homogeneous medical quality 
and reducing medical costs [7].

The function of integrated health care is described by 
the World Health Organization as “health services that 
are managed and delivered in a way that ensures people 
receive a continuum of health promotion, disease pre-
vention, diagnosis, treatment, disease management, 
rehabilitation, and palliative care services, at the differ-
ent levels and sites of care within the health system, and 
according to their needs throughout their life course” [8]. 
There are expectations that through fulfilling primary 
care functions, integrated health care will improve health 
care, enhance health outcomes and reduce costs [9]. At 
the same time, the medical consortium conforms to the 
global trend of integrated health care or integrated deliv-
ery systems that build on the functions of primary care, 
namely, first contact and continuous, coordinated and 
comprehensive care [10].

To completely promote the development of the medi-
cal consortium, a great deal of research has emerged in 
recent years in China. Much of the early research focused 
on the policy analysis of the medical consortium [11], 
exploration and practice of the medical consortium 
model [7, 12, 13], and the first visit and referral in the 
medical consortium [14, 15]. However, little evidence 
exists for how health care providers view the medical 
consortium from the stakeholder’s perspective.

Judging from the practical experience of the past years, 
this cooperative model in the medical consortium has 
achieved a multiwin situation, including among medi-
cal staff, patients, hospitals, the health care adminis-
trative agency, and the medical insurance bureau [13]. 
Nevertheless, recent studies showed that the hospitals 
or medical consortia of some countries and regions do 
not seem to apparently improve continuity, coordina-
tion or quality of care [16–20]; therefore, hospitals or 
medical consortia need to be developed immediately in 
preparation for future challenges. Medical staff members 
are the most important individuals for medical consor-
tium success and are also the first responders to patients. 
Recent researches have revealed that employees lack 
proper knowledge, demonstrate negative attitudes, and 
engage in unacceptable practices in certain facets of their 
work [21–23]. Consequently, Medical staffs’ knowledge, 
attitudes and practices (KAP) have a direct impact on 
regional or national health care delivery.

The KAP model is among the most widely used mod-
els in the medical field. The model was first used during 
the middle of the nineteenth century to assess family 
planning and population, and the model suggests that 
any practices (behaviors) are determined by the person’s 
attitudes and knowledge toward those behaviors [24]. 
Understanding the KAP of medical staff regarding the 
medical consortium will help promote the implementa-
tion and improvement of the medical consortium and 
realize an integrated health care system. However, few 
studies have comprehensively analyzed the KAP regard-
ing medical consortia among medical staff in China. The 
primary purpose of this study was to investigate the per-
ceived knowledge, attitudes, and practices of medical 
staff regarding medical consortia.

and educational programs in medical consortia are necessary, and the leading hospital should attach importance to 
the informatization construction and demand of different medical staff members.

Clinical trial registration There are no clinical trials in this study.
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Methods
Setting and participants
West China Hospital of Sichuan University (WCH) 
located in western China is a prestigious and well-known 
medical center in Chengdu, Sichuan Province, and has 
been ranked as the second best hospital in China dur-
ing the last 10 years. WCH launched the WCH medical 
consortium and, as a leading hospital, played the core 
role and interacted with different levels of hospitals in 
the hospital networks across different regions. Here, we 
chose medical staff from the WCH medical consortium 
to participate in this study, including doctors, nurses, 
medical technicians and administrators.

Sampling methods
In the hospitals belonging to the WCH medical consor-
tium, there were 20,000 medical staff members. The tar-
get was to achieve a 95% confidence interval with a 5% 
acceptable margin of error and a 1.2 factor for clustering, 
accordingly, the ideal sample size comprised 453 ran-
domly selected medical staff members. Three hospitals 
were selected that were the first to join the WCH medical 
consortium and had been working together for the lon-
gest time; therefore, we investigated the medical staff in 3 
cities (Ziyang, Guangan, Jintang County in Chengdu) by 
convenience sampling from November 2018 to Decem-
ber 2018. To prevent sample loss and other factors, 690 
individuals were interviewed, after excluding inconsis-
tent, unknown, or other unreliable data, the final sample 
size was 640 individuals.

Survey tool
The questionnaire consisted of 18 items, including 4 
items related to perceived knowledge, 4 items related to 
attitudes and 2 items related to practices. In addition, 6 
items for demographic data, satisfaction about the lead-
ing hospital and perceived improvement of the hospital 
were surveyed. The respondents were asked to select 
their level of agreement/knowledge (a five-point Lik-
ert scale where one = strongly disagree/do not know to 
five = strongly agree/know) for each item (except the 
demographic questions). The retest reliability of the pre-
survey was 0.813, and the Cronbach’s alpha coefficient 
was 0.827, suggesting that the reliability of the question-
naire was very high. The questionnaire was recognized 
by medical consortium experts and investigators, which 
suggested that the validity of the questionnaire was fair. 
The questionnaire included items on general conditions, 
perceived knowledge (including knowing about the 
cooperation with other hospitals in the medical consor-
tium, the concept of the medical consortium, knowing 
what the leading hospital was doing to support the medi-
cal consortium, and whether a hierarchical medical sys-
tem could be realized through the medical consortium), 

attitudes (including supporting the hospital in joining 
a medical consortium, agreeing to the ward rounds and 
clinical teaching and training organized by the leading 
hospital, agreeing to the informatization construction in 
the medical consortium, agreeing to mutual recognition 
of inspection results in the medical consortium), prac-
tices (including the frequency of participating in ward 
rounds and clinical teaching organized by the leading 
hospital and the frequency of participating in activities 
organized by the leading hospital) and other questions 
(including satisfaction regarding the support work done 
by the leading hospital for its members and whether the 
hospital improved after joining the medical consortium).

Data collection
Trained, qualified investigators were separately sent to 
each hospital. After gathering the medical staff in the 
hospital, the investigators explained the purpose of this 
survey and the instructions for the questionnaire. Then, 
the medical staff surveyed completed the anonymous 
self-administered questionnaires, and all participants 
provided verbal informed consent. The investigators col-
lected the questionnaires on-site. Ethical principles were 
observed throughout.

Statistical analysis
SPSS 23.0 statistical software (Version 23.0; IBM Corp., 
Armonk, NY, USA) was used for statistical analysis. Cate-
gorical variables are presented as percentages. Numerical 
variables are presented as the means ± standard devia-
tions (means ± SDs). Perceived knowledge, attitudes and 
practice-associated factors were analyzed using linear 
stepwise regression analysis. The dependent variable (y) 
represented the score of perceived knowledge, attitudes 
and practices. Independent variables were gender (x1, 
male = 0, female = 1), age (years) (x2), length of service 
(years) (x3), job type (x4, doctors = 0, nurses = 1, x5, doc-
tors = 0, medical technicians = 1, x6, doctors = 0, admin-
istrators = 1), education level (x7), and titles (x8); gender 
and job type were coded as dummy variables. Correlation 
was evaluated by using Spearman’s test. P < 0.05 was con-
sidered statistically significant.

Results
A total of 690 survey questionnaires were distributed, 
and 640 valid questionnaires were collected (response 
rate: 92.75%), for which 155 of the respondents were male 
(24.22%) and 485 were female (75.78%). The average age 
was 33.31 ± 7.85 years (ranging from 20 to 60 years). The 
median length of service of the medical staff surveyed 
was 9.76 ± 8.12 years (ranging from 1 to 37 years). There 
were 193 people (30.16%) who had worked less than 5 
years, over half of the people (50.63%) had worked 5–15 
years, and 123 people (19.22%) had worked for more than 
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15 years. The majority of the respondents in this study 
were nurses (51.41%), followed by doctors (37.97%), and 
the rest were medical technicians (5.63%) and admin-
istrators (5.00%). Most of the respondents had a bacca-
laureate degree (70.63%), whereas 42 of the respondents 
had a master’s degree or higher (6.56%). Additionally, 
the majority of the respondents were junior employees 

(59.06%), and 94 were senior employees (14.69%) 
(Table 1).

Perceived knowledge about the medical consortium
Regarding the grasp of perceived knowledge (Table  2), 
most medical staff (92.50%) knew about the coopera-
tion with other hospitals in the medical consortium, 
whereas the score for all medical staff regarding grasp-
ing the concept of the medical consortium was the lowest 
(3.40 ± 0.99). The highest score of perceived knowledge 
was for the item ‘a hierarchical medical system can be 
realized through the medical consortium’ (4.20 ± 1.18). 
Stepwise multiple regression analysis of perceived knowl-
edge-associated factors was performed and showed that 
the factors related to perceived knowledge were length of 
service (years), gender, and education level (p < 0.05), and 
the regression equation was written as y = 10.774 + 0.057 * 
x3–0.627 * x1 + 0.451 * x7, as shown in Table 3.

Attitudes regarding the medical consortium
The attitude evaluation (Table 2) showed that the highest 
score based on the self-assessment questionnaires was 
for the item ‘agreeing with the ward rounds and clinical 
teaching and training organized by the leading hospital’ 
(4.54 ± 0.76), and the lowest score was for the item ‘agree-
ing with the informatization construction in the medical 
consortium’ (3.59 ± 0.96). Stepwise multiple regression 
analysis of attitude-associated factors was performed. 
The results showed that the factor related to attitudes 
was job type (p < 0.05), and the regression equation was 
written as y = 15.631 + 0.700 * x4 + 0.994 * x6, as shown in 
Table 3.

Practices regarding the medical consortium
Regarding practices (Table 2), the item ‘frequency of par-
ticipation in ward rounds and clinical teaching organized 
by the leading hospital’ had the lowest score (2.83 ± 1.36) 
in the questionnaire. The score for the item ‘frequency of 
participation in activities organized by the leading hospi-
tal’ was 3.44 ± 1.27. Stepwise multiple regression analysis 
of practice-associated factors was performed and showed 
that the factors related to practices were length of service 
(years) and job type (p < 0.05), and the regression equa-
tion was written as y = 5.834 + 0.027 * x3 + 0.336 * x4, as 
shown in Table 3.

Spearman’s correlation based on the results
Some questions were investigated to evaluate the current 
status of the medical consortium. For instance, ‘satisfac-
tion about the support work done by the leading hospi-
tal for its members’ scored 3.85 ± 0.85, and ‘the hospital 
improved after joining the medical consortium’ scored 
3.74 ± 0.90. When evaluating all the studied variables, 
a significant positive correlation was found between 

Table 1 Demographic characteristics of the respondents
Items Total frequency

(n)
Per-
cent-
age
(%)

Gender Male 155 24.22

Female 485 75.78

Age (years) < 30 248 38.75

30–45 331 51.72

> 45 61 9.53

Length of service 
(years)

< 5 193 30.16

5–15 324 50.63

> 15 123 19.22

Job type Doctors 243 37.97

Nurses 329 51.41

Medical technicians 36 5.63

Administrators 32 5.00

Education College 146 22.81

Baccalaureate 452 70.63

Master’s or higher 42 6.56

Title Junior 378 59.06

Intermediate 168 26.25

Senior 94 14.69

Table 2 Perceived knowledge, attitudes and practices of 
medical staff regarding the medical consortium
Questionnaire statement Results
Perceived knowledge
Knowing about the cooperation with other hospitals in the 
medical consortium (%)

92.50

Concept of the medical consortium (Mean ± SD) 3.40 ± 0.99

Knowing what the leading hospital is doing to support the 
medical consortium (Mean ± SD)

3.49 ± 0.96

 A hierarchical medical system can be realized through the 
medical consortium (Mean ± SD)

4.20 ± 1.18

Attitudes
Supporting the hospital to join a medical consortium 
(Mean ± SD)

4.21 ± 0.79

Agreeing to the ward rounds and clinical teaching and 
training organized by the leading hospital (Mean ± SD)

4.54 ± 0.76

Agreeing to the informatization construction in the medi-
cal consortium (Mean ± SD)

3.59 ± 0.96

Agreeing to mutual recognition of inspection results in the 
medical consortium (Mean ± SD)

3.71 ± 0.94

Practices
Frequency of participation in ward rounds and clinical 
teaching organized by the leading hospital (Mean ± SD)

2.83 ± 1.36

Frequency of participation in activities organized by the 
leading hospital (Mean ± SD)

3.44 ± 1.27
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perceived knowledge, attitudes, practices and other ques-
tions (p < 0.001) (Table 4).

Discussion
This study investigated the KAP regarding medical con-
sortia from the perspectives of medical staff that, in this 
anonymous questionnaire survey of 640 medical staff 
members of the WCH medical consortium conducted to 
explore their KAP regarding the medical consortium, the 
medical staff comprised mostly women and represented 
a shortage of higher-titled or more educated staff. The 
study yielded the following major findings. First, the KAP 
of the medical staff regarding medical consortia were 
not satisfactory, especially the low score for practices. 
Second, perceived knowledge was influenced by length 
of service, gender and education level, and behavior was 
influenced by length of service and job type, but attitude 
was influenced only by job type. Third, there was a signif-
icant positive correlation between perceived knowledge, 
attitudes, and practices and satisfaction with the leading 

hospital’s support in the medical consortium and per-
ceived hospital improvement.

Regarding perceived knowledge, the majority of the 
respondents knew about the cooperation with other 
hospitals in the medical consortium, and the score for 
the item ‘a hierarchical medical system can be realized 
through the medical consortium’ was high, whereas 
the score for the item about the concept of the medical 
consortium was the lowest in the self-assessment of the 
knowledge of the medical staff. Furthermore, the score 
for the item ‘knowing what the leading hospital is doing 
to support the medical consortium’ was low. Stepwise 
multiple regression analysis showed that the influence of 
the factors related to perceived knowledge was ranked in 
descending order as follows: education, length of service, 
and gender. Specifically, staff with higher education, lon-
ger service duration, and males had stronger cognition of 
the medical consortium. Our finding that some medical 
staff members may have poor cognition of professional 
knowledge is consistent with the literature on this topic 

Table 3 Stepwise multiple regression analysis
Items β S.E. Beta t

value
P
value

Perceived knowledge Constant 10.774 0.392 27.517 0.000

Length of service (years) 0.057 0.012 0.187 4.765 0.000

Gender -0.627 0.231 -0.108 -2.710 0.007

Education level 0.451 0.193 0.094 2.334 0.020

Attitudes Constant 15.631 0.145 108.165 0.000

Nurse 0.700 0.196 0.144 3.566 0.000

Administrator 0.994 0.451 0.089 2.207 0.028

Practices Constant 5.834 0.143 40.815 0.000

Length of service (years) 0.027 0.009 0.114 2.912 0.004

Nurse 0.336 0.152 0.087 2.207 0.028

Table 4 Spearman’s correlation between perceived knowledge, attitudes, practices and other questions regarding the medical 
consortium

Knowledge Attitudes Practices Satisfactiona Perceived improvementb

Knowledge Correlation coefficient 0.464 0.356 0.454 0.447

Sig. (2-tailed) p < 0.001 p < 0.001 p < 0.001 p < 0.001

n 640 640 640 640

Attitudes Correlation coefficient 0.464 0.391 0.574 0.487

Sig. (2-tailed) p < 0.001 p < 0.001 p < 0.001 p < 0.001

n 640 640 640 640

Practices Correlation coefficient 0.356 0.391 0.384 0.302

Sig. (2-tailed) p < 0.001 p < 0.001 p < 0.001 p < 0.001

n 640 640 640 640

Satisfactiona Correlation coefficient 0.454 0.574 0.384 0.545

Sig. (2-tailed) p < 0.001 p < 0.001 p < 0.001 p < 0.001

n 640 640 640 640

Perceived Improvementb Correlation coefficient 0.447 0.487 0.302 0.545

Sig. (2-tailed) p < 0.001 p < 0.001 p < 0.001 p < 0.001

n 640 640 640 640
a Satisfaction about the support work done by the leading hospital for its members
b The hospital improved after joining the medical consortium
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[25–27], and this issue may be exacerbated as employee 
structures are changing dramatically [28]. Based on the 
above, hospitals need to strengthen publicity and imple-
ment educational programs in medical consortia, espe-
cially for less educated staff, new staff, and female staff.

The attitude evaluation showed that medical staff 
were satisfied with the ward rounds and clinical teach-
ing and training organized by the leading hospital, and 
this was the highest score in the questionnaire. More-
over, the medical staff were mainly in favor of support-
ing the hospital to join a medical consortium. Stepwise 
multiple regression analysis of attitudes indicated that 
they were only influenced by job type. Specifically, nurses 
had more positive attitudes toward the medical con-
sortium compared to doctors, and administrators had 
more positive attitudes compared to doctors. However, 
the informatization construction in the medical consor-
tium scored the worst in terms of attitudes. Findings of 
recent studies indicated that due to the lack of experience 
and integrated information systems in medical consor-
tia [29], medical staff of the medical consortia of many 
countries are not trained in providing integrated health 
care for patients in a medical consortium [18, 19]. Conse-
quently, the development of more integrated health and 
care electronic systems is seen as essential not only for 
the provision of better care to patients but also for the 
better operation of the medical consortium. An essential 
enabler will be the free passage of clinical and adminis-
trative information between medical staff, patients, and 
organizations [17, 30].

In practice, the item ‘frequency of participation in ward 
rounds and clinical teaching organized by the leading 
hospital’ had the lowest score in the questionnaire. The 
other item, ‘frequency of participation in activities orga-
nized by the leading hospital’, ranked third from the bot-
tom in the questionnaire. In addition, stepwise multiple 
regression analysis of practices indicated that practices 
were influenced by length of service and job type. Specifi-
cally, staff with longer service duration had stronger prac-
tices regarding the medical consortium. Furthermore, 
nurses had stronger practices compared to doctors. Pre-
vious studies illustrated that practices are not as success-
ful as anticipated when policies and measures are not 
established or emphasized [25, 31]. Medical staff need to 
be more responsible for treating or servicing patients in 
hospitals; therefore, hospitals or the medical consortium 
should pay close attention to the growth of medical staff 
and formulate ward round and clinical teaching policies 
to increase their participation and enhance their clinical 
experience.

To investigate the relationship between different vari-
ables, this study demonstrated that as knowledge of the 
medical consortium increased, medical staff developed a 
positive attitude, performed better practices, were more 

satisfied with the support work done by the leading hos-
pital and agreed more that the hospital was improving. 
This correlation was statistically significant, confirm-
ing the previous research that any practices (behaviors) 
are determined by the person’s attitudes and knowl-
edge toward the behaviors [24]. Moreover, attitude and 
knowledge may contribute to improving staff’s ability or 
performance [32–34]. Accordingly, strengthening medi-
cal staff’s perceived knowledge and attitudes toward the 
medical consortium will help strengthen participation 
behavior and promote the implementation and improve-
ment of the medical consortium; this also necessitates 
stricter requirements for hospital administrators within 
the medical consortium to improve the situation. As 
stepwise multiple regression analysis demonstrated, 
demographic characteristics, including gender, length of 
service, job type, and education, influence work-related 
knowledge, attitudes, and practices, consistent with 
findings from previous research [28, 35, 36]. Therefore, 
based on survey results, medical consortia could tailor 
education frequency and intensity for different groups to 
improve the homogeneity of internal medical services.

The Global Burden of Disease Study demonstrated 
that regional performance in health care access and 
quality was positively associated with economic sta-
tus [37]. Large disparities in personal health care access 
and quality have consequently emerged between eastern 
and western China, partly attributable to the relatively 
deprived economy in the west [38]. One strength of this 
study is that it is among the first to comprehensively ana-
lyze the KAP regarding medical consortia among medi-
cal staff in China. Thus, this study provides foundational 
insights to inform the development of medical consortia 
and improvement of access to quality health care nation-
ally, especially in western China. An additional strength 
is that this is the first study to explore correlations 
between perceived knowledge, attitudes, and practices 
about medical consortia. The KAP framework applied 
here provides a novel methodology that future studies 
could readily adopt to assess medical professionals within 
a consortium model.

Our study had several possible limitations: this study 
focused only on Sichuan Province, China, and the results 
can only apply in China; and the results from the ques-
tionnaire revealed a small effect of demographic charac-
teristics on attitudes and practices, which needs further 
verification. Due to the gender differences observed 
in this study, we will aim to control the gender ratio in 
future studies. Furthermore, we will adopt the mediating 
effect model to explore whether the main elements of the 
KAP model (knowledge and attitudes) can significantly 
predict the variation in the practices of medical staff 
regarding the medical consortium.
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Conclusions
The findings of this study provide theoretical support for 
using the KAP model to study medical staff of medical 
consortia. Nevertheless, it is recommended that further 
research be undertaken to investigate medical staff’s KAP 
regarding interdisciplinary or interdepartmental collabo-
ration to promote operational efficiency and integrated 
health care in a medical consortium. Overall, this study 
shows that the attitudes toward and knowledge of the 
medical consortium significantly contribute to practices, 
satisfaction with the support work done by the leading 
hospital and agreement of improvement after joining 
the medical consortium. Thus, to improve medical staff’s 
KAP and satisfaction, publicity and educational pro-
grams in medical consortia are necessary, and the leading 
hospital should attach importance to the informatiza-
tion construction and demand of different medical staff 
members.
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