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Abstract

Background: Artificial intelligence-driven clinical decision support systems (Al-CDSSs) are pivotal toolsfor doctorsto improve
diagnostic and treatment processes, aswell asimprove the efficiency and quality of health care services. However, not all doctors
trust artificial intelligence (Al) technology, and many remain skeptical and unwilling to adopt these systems.

Objective: This study aimed to explore in depth the factors influencing doctors' willingness to adopt Al-CDSSs and assess the
causal relationships among these factors to gain a better understanding for promoting the clinical application and widespread
implementation of these systems.

Methods: Based onthe unified theory of acceptance and use of technology (UTAUT) and the technol ogy-organi zati on-environment
(TOE) framework, we have proposed and designed a framework for doctors' willingness to adopt Al-CDSSs. We conducted a
nationwide questionnaire survey in Chinaand performed fuzzy set qualitative comparative analysis to explore the willingness of
doctors to adopt Al-CDSSs in different types of medical institutions and assess the factors influencing their willingness.

Results. The survey was administered to doctors working in tertiary hospitals and primary/secondary hospitals across China.
We received 450 valid responses out of 578 questionnaires distributed, indicating a robust response rate of 77.9%. Our analysis
of the influencing factors and adoption pathways revealed that doctors in tertiary hospitals exhibited 6 distinct pathways for
Al-CDSS adoption, which were centered on technol ogy-driven pathways, individual -driven pathways, and technol ogy-individual
dual-driven pathways. Doctors in primary/secondary hospitals demonstrated 3 adoption pathways, which were centered on
technology-individual and organization-individual dual-driven pathways. There were commonalities in the factors influencing
adoption across different medical institutions, such as the positive perception of Al technology’s utility and individual readiness
to try new technologies. There were also variations in the influence of facilitating conditions among doctors at different medical
institutions, especially primary/secondary hospitals.
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Conclusions:

Yuet a

From the perspective of the 6 pathways for doctors at tertiary hospitals and the 3 pathways for doctors at

primary/secondary hospitals, performance expectancy and personal innovativeness were 2 indispensable and core conditions in
the pathways to achieving favorable willingness to adopt Al-CDSSs.

(J Med Internet Res 2025;27:€62768) doi: 10.2196/62768
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Introduction

Background

Artificial intelligence—driven clinical decision support systems
(Al-CDSSs), aimed at enhancing medical decision-making,
have been in use since the 1980s [1]. These systems leverage
clinical knowledge, patient information, and health data to
improve health care services by allowing intelligent detection,
management, and improvement of patient health conditions
[2,3]. According to statistics, the total number of outpatient
visits to medical and health ingtitutions in China reached 5.5
billion in 2023, with doctors at public hospitals averaging 7.1
outpatient visits and 2.3 hospital visits per day and with the
burden on primary health care ingtitutional doctors being even
greater [4]. According to “World Health Statistics 2023:
Monitoring Health for the SDGs, sustainable development
goals’ released by the World Health Organization (WHO),
Chinahasalow doctor density and uneven distribution of health
care resources [5]. To relieve the pressure on doctors and
improve the efficiency of medical services, China has actively
explored the application of Al-CDSSs, with the National Health
Commission of Chinaissuing anational policy onthe promotion
of clinical decision support systems (CDSSs) in 2023.

With the evolution of artificial intelligence (Al) technology,
current Al-CDSSs can generate specific assessments and
recommendations through logical reasoning, analyze patient
datafrom electronic medical records, and offer decision support
to hedlth care providers [6]. AI-CDSSs are widely used in
clinical diagnoses, drug treatments, preventive measures, and
patient management, and are recognized for their roles in
enhancing health care decision-making and doctor performance
[7]. For instance, scholars, such as Hanson et a [8], have
conducted research from the perspective of patient management,
evaluating the application of AI-CDSSs in the nursing field,
and have confirmed that certain systems are able to improve
the accuracy and comprehensiveness of nursing treatment.
Alsharqi et al [9], among others, have eval uated the application
effects of AI-CDSSs in the automatic image selection field of
echocardiography. They found that Al-CDSSs can effectively
identify, distinguish, and explain images through machine
learning models. Islam et a [10] studied how Al-CDSSs could
help patients continuously observe different parameters for
controlling insulin levels, automatically analyzing the personal
data of diabetic patients. The application of Al-CDSSs in the
field of anesthesiology is also extensive. According to existing
research, Al-CDSSs can improve the preoperative use of
antibiotics and beta-blockers, reduce the use of inhaled
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anesthetics, and assist in completing anesthesia records and
billing work [11-13].

Al-CDSSs are primarily targeted at physicians, whose
acceptance is pivota for their implementation. Sambasivan et
al [14] extended the unified theory of acceptance and use of
technology (UTAUT) model and explored the factors
influencing doctors willingness to adopt new CDSSs in a
developing country context, considering user involvement in
decision-making, perceived threat to autonomy, effort
expectancy, and performance expectancy. Their study involved
doctors from 12 hospitals representing 10 different specialty
areas. However, physicians attitudes toward these systems
varied, with some exhibiting favorable inclinations and others
exhibiting reluctance, primarily attributed to apprehensions
about technological readiness, data confidentiality, absence of
personalized interaction, and skepticism toward emerging
technologies.

Thus, although some doctors have expressed positive attitudes
toward adopting Al-CDSSs, others still harbor reservations,
citing concerns over technology immaturity, data privacy and
security, absence of human touch, and a distrust of new
technologies. For instance, Wagner et al [15] found that only
54.9% of family doctors were willing to use Al for medical
diagnosis, while O'Leary et al [16] reported that 82% of health
care professionals saw the usefulness of Al in diagnosing rare
diseases. In their 2020 study, Park et al [17] discovered that
over 75% of American radiology students believed Al would
play acrucial roleinfuture medicine, whileamost half of them
expressed decreased enthusiasm for radiology due to Al
adoption. Scheetz et a [18] found that 71% of the health care
professionals surveyed in Australia and New Zealand believed
Al would improve medicine, while 85.7% felt it would impact
health care manpower. In a South Korean study, only 5.9% of
doctors were very familiar with Al [19]. Similarly, in a UK
study, medical students indicated they were not adequately
prepared for Al. Scholars have also expressed concerns about
humans being replaced by Al in health care [20].

Thus, despite the potential benefits, skepticism persists among
scholars and doctors regarding the integration of Al in health
care, citing concerns about technology replacing human roles.
For instance, Poon and Sung [21] highlighted doctors
skepticism toward Al technology in clinical practice that
impeded the progress of Al applications owing to alack of trust.

Investigating doctors' willingness to adopt AI-CDSSs and
understanding the factorsinfluencing their acceptance can have
a significant impact on the comprehensive integration of
Al-CDSSs into clinical applications. Sambasivan et al [14]
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employed structural eguation modeling to explore doctors
willingnessto use Al-CDSSsin devel oping countries, revealing
that concerns about potential threats to professional autonomy
could dampen doctors' willingness to embrace these systems.
Conversely, active involvement in the planning, design, and
implementation of Al-CDSSs was associated with increased
acceptance and readiness to use these technologies. Similarly,
Laka et al [22] utilized logistic regression analysis to explore
the adoption willingness of Al-CDSSs, finding that doctorsin
local primary care facilities, as opposed to those in larger
hospitals, identified factors, such astime constraints, perceived
threats to professional autonomy, and considerations of patient
preferences, as significant barriers to adopting Al1-CDSSs.

Current research has focused mainly on examining the impact
of individual factors or certain factors affecting the allocation
of medical resources. Thus, theliteraturelacksin-depth analysis
of the interactive mechanisms and synergistic effects of factors
influencing doctors’ intentions to adopt Al-CDSSs. There is
also alack of comprehensive analysisthat combinesthe multiple
factors influencing doctors' intentions to adopt Al-CDSSs for
assessing their causal relationships. To explore the driving
mechanisms of multiple conditiona linkages on doctors
adoption willingness, our study focuses on doctors at different
medical ingtitutions in China, not only providing important
assistance for the application of Al-CDSSs in hospitals at all
levels in China, but also offering experientia references for
other devel oping countriesin the use and adoption of Al-CDSSs.
Using fuzzy set qualitative comparative analysis (fsQCA), we
clarify the synergistic effects of multiple factors influencing
doctors' intentions to adopt AI-CDSSs, thereby providing
theoretical support for promoting their applicationinthe medical
field.

Framework for Al-CDSS Adoption Willingness

The integration of the UTAUT was proposed in 2003 by
Venkatesh et a [23] to explain the relevant factors influencing
an individual’s willingness to accept or use new technology.
The UTAUT consistsof 4 key factors: performance expectancy,
effort expectancy, socia influence, and facilitating conditions,
which influence behavior through willingness[24]. The UTAUT
also considers the moderating effects of sex, age, experience,
and voluntary use. The theory was established in the context of
the organizational implementation of new technology, with the
influencing factors having clear utilitarian characteristics. With
the emergence of Al technology, an increasing number of
scholarsare using the UTAUT to study individual Al technology
adoption issues. The technology-organization-environment
(TOE) framework proposed by Tornatzky et al [25] suggests
that technological, organizational, and external environmental
factors also have acertain impact on an organization’s adoption
and implementation of new technology.

Thereisan interactive rel ationship between medical institutions
and doctors. An organization’s attitude toward innovation will
affect employees’ acceptance of new technology [26]. In
addition, the adoption willingness and behavior of Al technology
in an organization may be affected by the adoption willingness
of employees[27]. Therefore, based on the UTAUT model and
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TOE framework, this study constructed a multi-layer dynamic
impact model for Al technology adoption among physicians.

Technical Factor s Influencing the Adoption of
Al-CDSSs by Doctors

Performance expectancy is one of the key constructs in the
UTAUT model used to explain and predict individual
technology acceptance behavior [28]. In a hospital setting, it
can capture the extent that doctors believe that using new
technology will help improve their job performance [29].
Previous studies have shown that performance expectancy is
crucial for doctors’ adoption and acceptance of Al-CDSSs[30],
similar to the perceived usefulnessin the technology acceptance
model (TAM). Compared with other technology application
scenarios, doctors place more emphasis on the impact of
technology on their job performance when adopting new
technology. Currently, Al technology has the ability to assist
in eliminating redundant work steps, providing decision support,
and improving job performance [31,32]. However, there are
also issues, such as communication barriers between doctors
and Al technology, which can impact work efficiency. The
effectiveness of Al technology in the workplace is yet to be
widely validated [33]. Therefore, performance expectancy till
plays an important role in doctors’ willingness to adopt Al
technology.

Perceived risk refers to the degree of insecurity that doctors
perceive when they are using technology to execute tasks and
exchange data[34]. Al technology requires big datato achieve
powerful learning, which meansthat Al technology may involve
the input of data from various parties, such as individuals and
vendors. When there is a risk of information leakage, doctors
using Al technology may face legal, moral, and ethical issues.
This can have asignificant impact on their willingness to adopt
Al technology.

Organizational FactorsInfluencing the Adoption of
Al-CDSSs by Doctors

Social influence refers to the influence doctors feel from their
social environment regarding a specific behavior. It is a key
factor in the UTAUT model that affects an individua’s
willingness to adopt new technology [30]. In an organizational
context, doctors are frequently influenced by colleagues and
leaders, and they enhance their sense of belonging by
conforming to these groups. When faced with emerging
technologies, such as Al, there may not be enough information
for an informed decision, making doctors more susceptible to
peer influence. However, leaders also influence doctors
willingness to adopt Al technology [35] and have the power to
authorize subordinates, determine job promotions, provide
rewards, and administer punishments. Thus, doctors align with
leaders to receive recognition.

The UTAUT construct “facilitating conditions’ refers to the
extent that doctors perceive that the necessary infrastructure
and resources in the organization support their use of new
technology [30]. Thus, this would aso influence a doctor’s
willingness to adopt Al technology. The promotion of new
technology requires organizations to provide various resources
such as knowledge, funds, and technology. Simpler and more
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convenient external support conditions are associated with a
greater likelihood of doctors adopting Al technology. Research
has shown that facilitating conditions positively influence an
individual’s willingness to adopt Al technology [36,37].

Individual Factors Influencing the Adoption of
Al-CDSSs by Doctors

Technology anxiety refersto an individual’s emotional anxiety
or fear of the performance of new technology. For example,
when individual s believe that the technol ogy may threaten their
sense of self, they may experience technology anxiety, which
reduces their willingness to adopt it [28]. The existing and
potential capabilities of Al technology to replace human abilities
are constantly increasing, causing individuals to experience
stronger feelings of anxiety compared with other technologies.
Therefore, our study included technology anxiety asafactor in
our framework.

Personal innovativeness reflects an individual’s willingness to
try something new. Innovation diffusion theory suggests that
owing to differences in innovation capabilities, individuals

willingness and behaviors vary in this respect. Some scholars
have proven that in consumer scenarios, personal innovativeness
positively influences individuals willingness to adopt
self-service technologies [38]. As Al technology is a
revolutionary innovation, personal innovativeness is needed to
drive doctorstoward agreater willingnessto adopt it. Therefore,
we assume that personal innovativeness significantly impacts
doctors’ willingness to adopt Al technology.

Study Model

Our study applies the UTAUT model for the basis of our
research framework to analyze the factors influencing doctors
adoption of Al-CDSSs, adding other factorsaswell. Our model
considers 3 perspectives. technology, organizations, and
individuals. The technical factors included are performance
expectancy and perceived risk, the organizational factors are
social influence and facilitating conditions, and the individual
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factors are technology anxiety and personal innovativeness. We
have incorporated performance expectancy, socia influence,
and facilitating conditions from the UTAUT model, and based
on theresearch by Chen et al [37], personal innovativeness and
perceived risk have been introduced into the model and
confirmed, along with key factors in the UTAUT model that
significantly influence doctors acceptance of Al technology.
Huang et al [39] demonstrated how technology anxiety reflected
an individua’s emotional anxiety or fear regarding the
performance of Al technology. When individuals perceived the
technology as threatening their sense of self, they experienced
technology anxiety, which reduced their willingness to adopt
thetechnology. Therefore, we haveincluded technology anxiety
in the model. Considering that Al technology often does not
require users to learn how to operate it, as it possesses
anthropomorphic characteristics that are different from
nonintelligent technologies [8], we did not include effort
expectancy. The factors ultimately in our analysis framework
are performance expectancy, perceived risk, facilitating
conditions, social influence, technology anxiety, and personal
innovativeness.

Thus, we assume that doctors willingness to adopt Al
technology will beinfluenced by these variousfactors. Although
some studies have investigated the individual effects of these
elements on doctors' Al adoption willingness, providing a
foundation for our understanding of the factorsinfluencing the
willingnessto adopt Al technology, research strugglesto answer
how these factors interact to influence the willingness to adopt
Al technology under multiple situational conditions.
Additionally, research has not identified the deep-rooted causal
relationshipsthat are affecting doctors' willingness to adopt Al
technology. To fill this gap in the literature, based on the
UTAUT model and incorporating the TOE framework, we have
explored the complex causal mechanisms of how environmental ,
technological, and individual factors influence doctors
willingness to adopt Al technology from a configurational
perspective, proposing atheoretical model (Figure 1).
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Figure 1. Analysisframework of the factors influencing Chinese doctors’ willingness to adopt artificial intelligence—driven clinical decision support

systems.
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Methods

Method Selection

We used fsQCA to explore the complex causal mechanisms
influencing clinical doctors’ willingness to adopt Al-CDSSs,
primarily for the following reasons. First, using this method
uncoversthe nonlinear rel ationships between variousinfluencing
factors and the doctors” willingness to adopt AI-CDSSs. The
fSQCA method al so explores combinations of influencing factors
instead of individual factors [40]. Second, as our research
question was “Which factors can lead clinical doctors to have
a higher willingness to adopt Al-CDSSs?’, the use of this
method can reveal multiple equivalent paths that influence
doctors’ willingnessto adopt Al-CDSSs. Third, compared with
other qualitative comparative analysis methods, fsQCA ismore
suitable for handling continuous variables. Fourth, fSQCA can
be applied to different sample sizes ranging from very small
(<50 cases) to very large (thousands of cases) [41].

Data Collection

An online questionnaire was devel oped and shared with doctors
in China who met specific criteria related to their work

https://www.jmir.org/2025/1/e62768

RenderX

experience. We distributed 578 questionnaires through the
Wenjuanxing platform [42]. After eliminating any invalid
submissions, we had 450 valid responses, resulting in a
guestionnaire response rate of 77.9%. Detailed demographic
information on the participants is presented in Table 1.

According to “Hospital Classification Management Measures”
issued by the National Health Department, hospitals in China
are classified into 3 levels. Tertiary hospitals provide medical
and health services across regions, provinces, and cities, and
nationwide. Secondary hospitals provide comprehensive medical
and health services to multiple communities and undertake
teaching and research tasks in regiona hospitals. Primary
hospitals are grassroot hospitals and health centersthat provide
preventive, medical, health, and rehabilitation services to their
local communities[43]. In this study, we divided hospitalsinto
only 2 categories for simplicity: tertiary hospitals and
primary/secondary hospitals. Among the respondents, there
were 332 responses from clinical doctors working in tertiary
medical institutions and 118 responses from clinical doctorsin
primary/secondary medical institutions, as mentioned above.
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Table 1. Basic respondent demographic statistics.
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Category Tertiary hospitals (N=332), n (%) Primary/secondary hospitals (N=118), n (%)
Sex
Male 171 (51.5) 53 (44.9)
Female 161 (48.5) 65 (55.1)
Age (years)
Under 25 27 (8.1) 12 (10.2)
251t0 34 109 (32.8) 31(26.3)
3510 44 142 (42.8) 35(29.7)
451054 51 (15.4) 34(28.8)
Above 54 3(0.9) 6(5.1)
Education
Bachelor’s degree 89 (26.8) 85 (72.0)
Master’s degree 176 (53.0) 13(11.0)
Doctoral degree 66 (19.9) 1(0.9)
Others 1(0.3) 19 (16.1)
Major title
Resident physician 100 (30.1) 46 (39.0)
Attending physician 113 (34.0) 39(33.1)
Associate chief physician 81 (24.4) 19 (16.1)
Chief physician 38 (11.5) 14 (11.9)
Duration of employment (years)
1orless 28 (8.4) 15 (12.7)
2t05 86 (25.9) 25 (21.2)
610 10 71(21.4) 17 (14.4)
11t0 15 66 (19.9) 23(19.5)
1610 20 41 (12.4) 5(4.2)
21t0 25 19 (5.7) 11(9.3)
25 or more 21 (6.3) 22 (18.6)

Variable M easurement and Calibration

To ensure the reliability and validity of our scales, we based
them on mature scales developed by scholars in the field of
technology adoption and appropriately adjusted them for our
research question to create measurement items for our main
variables [23]. The man variables were performance
expectancy, perceived risk, facilitating conditions, social
influence, technology anxiety, persona innovativeness, and
adoption willingness. Participant responses were on a 5-point
Likert scale assessing the extent that they agreed with the
content described in the items. We cal cul ated the average score
of the corresponding items within each scale to measure the
variable. We use SPSS (version 25.0) to analyze the reliability
and validity of the scales. All variableshad a Cronbach a greater
than .8, composite reiability greater than 0.8,
Kaiser-Meyer-Olkin (KM O) values greater than 0.7, and average
variance extracted values greater than 0.5, indicating that the
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scales had good reliability and validity. To ensure the overall
reliability of our results, we removed itemswith factor loadings
lessthan 0.6, and the conditions were still met after theseitems
were deleted (Table 2).

To meet the Boolean logic requirements for qualitative
comparative analysis, variables need to be transformed into sets
and cases need to be assigned to the sets before conducting
fSQCA, aprocess known as data calibration. In this process, we
need to establish calibration points for “full membership,”
“crossing point,” and “full nonmembership.” We adopted a
scholar’s calibration method for the Likert scale questionnaire
data, coding “completely agrees (5)” as “full membership,”
“neutral (3)” as “crossing point,” and “completely disagrees
()" as “full nonmembership.” By setting these 3 thresholds,
we converted the original data into fuzzy scores ranging from
0to 1, using the calibrate (x, n1, n2, n3) function in the fsQCA
software.
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Table 2. Reliability and validity analysis.

Variable and item Factor loading Cronbach o KMO? CRP AVES
Per for mance expectancy .831 0.797 0.916 0.611
1 0.913
2 0.925
3 0.884
4 0.543
Perceived risk .879 0.848 0.934 0.568
1 0.567
2 0.674
3 0.885
4 0.875
5 0.838
Facilitating conditions .857 0.821 0.929 0.640
1 0.775
2 0.893
3 0.768
4 0.825
Social influence .883 0.811 0.940 0.864
1 0.842
2 0.913
3 0.810
4 0.686
Technology anxiety 921 0.900 0.890 0.572
1 0.839
2 0.833
3 0.859
4 0.620
5 0.723
Per sonal innovativeness .865 0.831 0.896 0.650
1 0.786
2 0.824
3 0.912
4 0.880
Adoption willingness .887 0.747 0.931 0.768
1 0.961
2 0.953
3 0.946

A MO: Kaiser-Meyer-Olkin.
bCRr: composite reliability.
CAVE: average variance extracted.

2024-KY-254). All participants provided informed consent

Ethical Considerations before the investigation began. Furthermore, information on

This study was approved by the Clinical Research Ethics
Committee of China-Japan Friendship Hospital (number:
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the research participants was kept confidential, and personal
private information was not disclosed.

Results

Necessary Condition

According to the fsQCA method, before conducting the
configuration analysis, the first step is to perform a necessity
analysis on the individual condition variables, with the results
reflected through consistency and coverage. Consistency
represents the degree that the condition variables are a subset
of the outcome variables. Identifying a necessary condition
generaly requiresaconsistency score higher than 0.9. Coverage
represents the extent that the condition variables explain the
outcome. This is only meaningful for conditions that pass the
consistency test, with no acceptable threshold. The results of

Table 3. Necessary condition analysis.

Yuet a

the necessity test for the individual conditions are shown in
Table 3.

In Table 3, we can see that the consistency of persona
innovativeness in influencing doctors willingness to adopt
Al-CDSSs at primary/secondary hospitals was higher than 0.9
and coverage was as high as 0.933. Thisindicates that personal
innovativeness is a necessary condition influencing doctors
willingness to adopt AI-CDSSs in these hospitals. The
consistency of the other variables was less than 0.9, indicating
that they are not sufficient to constitute the necessary conditions
affecting doctors’ willingness to adopt Al-CDSSs, with these
variables having relatively weak independent explanatory
powers. Thus, we need to further analyze the combining effects
of these condition variables and their impacts on our outcome
variable.

Condition variable Tertiary hospitals Primary/secondary hospitals
Consistency Coverage Consistency Coverage

Performance expectancy 0.882 0.917 0.872 0.832
~¥Performance expectancy 0.376 0.852 0.423 0.784
Perceived risk 0.471 0.952 0.570 0.890
~Perceived risk 0.775 0.853 0.722 0.763
Facilitating conditions 0.653 0.955 0.757 0.924
~Facilitating conditions 0.611 0.849 0.567 0.739
Socid influence 0.787 0.944 0.854 0.934
~Social influence 0.487 0.855 0.479 0.711
Technology anxiety 0.707 0.939 0.661 0.908
~Technology anxiety 0.555 0.854 0.658 0.766
Personal innovativeness 0.861° 0.949 0.930P 0.933
~Personal innovativeness 0.414 0.834 0.414 0.702

& indicates the negation of the condition.
bConsi stency exceeds 0.8.

Adequacy Analysis of Configuration

As mentioned, we conducted fsQCA separately for tertiary and
primary/secondary hospitals. According to the principles of
fsQCA, we included 6 condition variables. We retained 85%
of the case numbers to set the frequency threshold, with case
number thresholds of 5 and 2 for tertiary hospitals and
primary/secondary hospitals, respectively. The consistency
threshold for each configuration was higher than 0.8, and the
proportional reduction in inconsistency threshold was greater
than 0.75. A configuration with consistency bel ow thethreshold
was assigned avalue of 0 (Tables 4 and 5).

After standard analysis of the improved truth table, we found
3types of solutions: complex, intermediate, and parsimonious.
Among them, we obtained the intermediate solution through a
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counterfactual analysis, assuming that the emergence of personal
innovativeness may increase doctors willingness to adopt
Al-CDSSs, whereas the other individual conditions may
contribute to doctors' willingness to adopt AlI-CDSSs. We
identified the core conditions for each configuration by
comparing the nested relationships between the intermediate
and parsimonious solutions. The conditions appearing in both
the parsimonious and intermediate solutions were considered
core conditionsfor that configuration, whereas those appearing
only in the intermediate solution were considered marginal
conditions (Table 6).

In Table 6, we can see that there are 3 pathways leading to
positive doctors willingness to adopt Al-CDSSs in tertiary
hospitals, which have been presented bel ow.
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Table 4. Truth table for doctors at tertiary hospitals.
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Conditional variable Number Outcome Raw consistency PRI2 consistency syMP consi stency
A B C D E F Y

11 1 1 1 1 32 1 0.997789 0.994404 0.994404
11 0 1 1 1 7 1 0.997023 0.989236 0.989237
10 1 1 1 1 38 1 0.995619 0.988805 0.988805
11 1 1 0 1 5 1 0.996540 0.984514 0.987172
1 0 0 1 1 1 22 1 0.994604 0.984282 0.984282
1 01 1 0 1 44 1 0.992934 0.981120 0.981120
1 0 0 0 1 1 19 1 0.992382 0.976033 0.978558
1 0 0 1 0 1 10 1 0.990879 0.962754 0.963750
1 0 0 0 1 O 8 1 0.988872 0.942290 0.942291
0 0 1 1 0 1 5 1 0.988860 0.929057 0.932779
1 0 0 0 0 1 13 1 0.982544 0.921498 0.931327
1 0 01 0 O 8 1 0.984218 0.907492 0.907493
0 0 0 0 1 1 8 1 0.981872 0.904679 0.909656
0 0 0 1 0 1 6 1 0.985961 0.902044 0.902046
1 0 1 1 0 O 10 1 0.971584 0.850015 0.866264
0 0 0 0 0 1 10 1 0.973338 0.826399 0.828025
1 0 0 0 0 O 11 1 0.964521 0.796661 0.797960
0 0 0 0 0 O 24 0 0.895842 0.463338 0.467589

3PRI: proportional reduction in inconsistency.
bsyMm: symmetric.
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Table5. Truth table for doctors at primary/secondary hospitals.

Conditional variable Number Outcome Raw consistency PRI2 consistency syMP consi stency
A B C D E F Y

10 1 1 1 1 7 1 0.995976 0.986577 0.986577
1 1 1 1 1 1 15 1 0.991665 0.977517 0.977518
1 0 0 1 1 1 2 1 0.992201 0.963961 0.963961
11 0 1 1 1 3 1 0.988830 0.953054 0.953054
11 0 1 0 1 3 1 0.992045 0.952049 0.952050
1 01 1 0 1 17 1 0.982767 0.947533 0.953350
0 0 1 1 0 1 2 1 0.989427 0.927492 0.927492
11 1 1 0 1 4 1 0.984086 0.922251 0.948591
1 0 0 1 0 1 3 1 0.986501 0.920241 0.920242
1 01 0 0 1 3 1 0.975536 0.830054 0.830053
1 0 0 0 0 1 5 1 0.969439 0.797216 0.797216
0 0 0 1 0 1 2 0 0.968835 0.732559 0.732558
0 0 0 0 0 1 6 0 0.946550 0.654310 0.654310
1 01 1 0 O 4 0 0.965158 0.631557 0.631558
0 0 0 0 1 O 2 0 0.912641 0.349602 0.349602
0 0 0 0 0 O 16 0 0.842963 0.315754 0.327492
11 0 0 0 O 3 0 0.937445 0.308522 0.308522
0 1 0 0 1 O 2 0 0.937238 0.290340 0.348758
1 0 0 0 0 O 10 0 0.861165 0.251138 0.251138

3PRI: proportional reduction in inconsistency.
bsym: symmetric.

Table 6. Adoption willingness of doctors in different medical institutions.

Conditions Tertiary hospitals® Primary/secondary hospital s

Pathway S1 Pathway S2 Pathway S3 Pathway N1 Pathway N2

Sla Slb S2a S2b S3a S3b N2a N2b
Performance expectancy pcet PC _d — PC PC PC PC —
Perceived risk AME AM AM AM — — — AM AM
Facilitating conditions AM — AM — pmf — — — PM
Socia influence AM PM AM PM PM PM PM PM
Technology anxiety — AM — AM — PM — AM AM
Personal innovativeness — — PC PC PC PC PC PC PC
Consistency 0.963 0.970 0.964 0.985 0.992 0.994 0.972 0.961 0.983
Raw coverage 0.416 0.451 0.413 0.444 0.591 0.549 0.769 0.514 0.479
Unique coverage 0.018 0.015 0.017 0.011 0.022 0.040 0.279 0.023 0.017

#The solution consistency value was 0.804 and solution coverage value was 0.953.
PThe solution consi stency value was 0.810 and solution coverage value was 0.961.
®PC: presence of acore causal condition.

%The condition can or cannot exist in the configuration.

€AM: absence of amarginal causal condition.

=VE presence of amargina causal condition.
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Configuration for Doctorsat Tertiary Hospitals

Technology Driven

The core condition for both pathways Sla and Slb was
performance expectancy, which played a dominant role in the
pathways. The findings indicate that these doctors believe that
Al-CDSSs are helpful in clinical work, can improve work
efficiency, and can enhance work quality. Pathway Slaindicated
that under high performance expectancy, even without perceived
technical risksfor Al-CDSSs and without organizational factors,
such as convenience of Al use and social influence, doctors
have favorable adoption willingness for Al-CDSSs. Pathway
S1bindicated that under high performance expectancy, without
technol ogy anxiety and perceived risk but with social influence,
such as influence from surrounding groups, doctors still have
favorable adoption willingness for Al-CDSSs.

Individual Driven

The core condition for pathways S2a and S2b was personal
innovativeness, which played aprimary rolein these pathways.
The findings indicate that these doctors are willing to try new
Al technology, as they typically favor innovativeness that
enables continuous learning of new medical technologies and
treatment methods. Pathway S2a showed that when doctors
reflect strong personal innovativeness, without perceived risks,
convenience factors, and social influence, they have positive
adoption willingness for Al-CDSSs. Pathway S2b indicated
that when doctors have personal innovativeness without
perceived risks and technology anxiety for Al1-CDSSs, but with
a certain degree of socia influence, they still tend to have
positive adoption willingness for Al-CDSSs.

Technology-I ndividual Dual Driven

The core conditionsfor pathways S3aand S3b were performance
expectancy and personal innovativeness, indicating that doctors
with both high performance expectancy and high personal
innovativeness develop strong adoption willingness. Pathway
S3a demonstrated that doctors with high performance
expectancy and high personal innovativeness need support from
certain convenience factors aswell asacertain degree of social
influence to engender strong adoption willingness for
Al-CDSSs. Pathway S3b showed that when doctors have high
performance expectancy, high persona innovativeness, and
some degree of technology anxiety and social influence, they
still tend to have high adoption willingness for Al-CDSSs.

Configuration for Doctorsat Primary and Secondary
Hospitals

Technology-I ndividual Dual Driven

The core conditionsfor pathways N1 and N2awere performance
expectancy and personal innovativeness, indicating that doctors
with both high performance expectancy and high personal
innovativeness have strong adoption willingnessfor Al-CDSSs.
Pathway N1 showed that doctors with high performance
expectancy and high persona innovativeness have strong
adoption willingness when influenced by leaders, colleagues,
and other people regarding the use of Al. Pathway N2a
demonstrated that doctors with high performance expectancy,
high personal innovativeness, and no perceived risks or

https://www.jmir.org/2025/1/e62768
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technology anxiety for Al technology have strong adoption
willingness.

Organization-Individual Dual Driven

The core conditionsfor pathway N2b were convenience factors
and personal innovativeness, indicating that doctorswho receive
support from their workplace and from technology and have
high persona innovativeness develop strong adoption
willingness. In other words, with high convenience factors,
personal innovativeness, and low social influence, even without
perceived risks and technology anxiety, doctors have strong
adoption willingness for Al1-CDSSs.

Comparative Analysis

Comparing doctors at tertiary hospitals with those at
primary/secondary hospitals, we can point out the similarities
and differences. The pathways reflect what drives the doctors
at these different medical ingtitutions to stronger adoption
willingness for Al-CDSSs.

Similarities

Al technology and personal factors play dominant roles in
influencing the adoption of Al-CDSSs by doctors at al the
hospitalsanayzed. Thereare not only single-dimensiond factors
that affect doctors' adoption willingness, but also combinations
of factors, asin thetechnology-individual dual model, that have
an impact on adoption. At the technological level, doctors
believed that the application of AI-CDSSsin clinical diagnosis
and treatment processes can provide efficient diagnostic support
and improve the quality of clinical services. Although issues,
such as overdiagnosis, may exist with Al-CDSSs, doctors
considered the overall technology of Al-CDSSsto be safe and
reliable. At the individua level, doctors demonstrated strong
acceptance and opennessto Al technology, showing no anxiety
regarding the emergence of new technologies. In particular,
they appeared willing to try new Al technologies.

Differences

Convenience factors had a greater impact on the adoption
willingness of doctors at primary/secondary hospitals than on
the adoption willingness of doctors at tertiary hospitals.
According to pathways Sla and S2a, a lack of convenience
factors did not affect the strong adoption willingness of doctors
at tertiary hospitals. This finding indicates that even when the
marginal condition of the convenience factor is missing, these
doctorsstill have apositive adoption willingnessfor Al-CDSSs.
In contrast, looking at pathway N2b, convenience factors are a
necessary condition for doctors at primary/secondary hospitals,
and these doctors will only favor adoption of Al-CDSSs when
convenience factors are present. Thus, convenience factors are
the objective material factors influencing the willingness of
these doctors to adopt AlI-CDSSs. As tertiary hospitals are
generaly regional hospitals that have comprehensive hospital
facilities and advanced information systems, such convenience
factors are present; thus, they do not significantly influence the
adoption of Al-CDSSsamong doctorsat thesefacilities. Unlike
tertiary hospitals, primary/secondary hospitals are often county
hospitals or primary health care institutions, with some located
in remote rural areas and having fewer hardware and software
resources to support their doctors. Therefore, the impact of
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convenience factors on the adoption willingness of doctors at
these medical institutions is greater. The survey results imply
that only when there is sufficient external support for doctors
at these primary and secondary institutions will they actively
adopt Al-CDSSs.

Robustness Test

To test the robustness of our results, we adjusted the consistency
threshold from 0.8 to 0.85 and 0.72 [44]. There were no
substantial changes observed in the configuration of the
pathways or parameters. The resultsindicated that the adjusted
structure remained consistent with the original structure and the
pathways were the same as those before the adjustment.
Therefore, the results remained robust.

Discussion

Principal Findings

We constructed a theoretical framework based on the UTAUT
and TOE framework using configurational thinking and fsQCA
to configure 6 conditional elements. We explored the multiple
concurrent factors and causal complex mechanisms that
influence the willingness to adopt Al-CDSSs among clinical
doctors at different medical institutions in China from
technological, organizational, and individual perspectives. Our
results provide a theoretical basis for the further integration of
Al-CDSSsinto clinical applications. Thefollowing are our key
results.

We found that the paths driving high AI-CDSS adoption
willingness among clinical doctorsin tertiary hospitalsfell into
6 categories, which were summarized in 3 configurations:
technology driven, individual driven, and technol ogy-individual
dual driven. The paths driving high Al-CDSS adoption
willingnessamong clinical doctorsat primary/secondary medical
institutions fell into 3 categories, which were summarized in 2
configurations: technology-individual and
organization-individual dual driven.

Comparing tertiary hospitals with primary/secondary medical
institutions, we observed some commonalities and some
differencesin the paths driving doctorsto a positive willingness
to adopt Al-CDSSs. In terms of commonalities, Al technology
and individual factors play dominant rolesin doctors adoption
willingness. The doctors indicated their beliefsthat AlI-CDSSs
can provide efficient diagnostic support and improve the quality
of medical services. Moreover, they indicated that they are
willing to try new technologies. In terms of differences,
convenience factors had a greater impact on doctors at
primary/secondary medical institutions. These doctors would
actively adopt Al-CDSSs only with sufficient external support.

By studying doctorsfrom different levels of medical institutions
in China and their adoption paths of Al-CDSSs, we found that
resource availability may be animportant factor influencing the
adoption willingness of doctors at different medical institutions.
For exampl e, tertiary hospitals have greater accessto resources,
such as funding and technical support, compared with
primary/secondary hospitals. Additionally, differences in
organizational culture and management styles and values may
impact doctors' attitudestoward Al-CDSSs. The characteristics
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of patient populations served by different levels of medical
ingtitutions may also influence doctors perceptions of
Al-CDSSs, as patient needs and complexities can vary across
hospital settings.

Finally, our research results can serve as a reference for other
developing countriesfor promoting the application of Al-CDSSs
or Al technologies in clinical treatment, contributing to
enhancing the medica service capabilities of medical
institutions.

Theoretical Contributions

Our study contributesto theliteraturein several ways. First, we
built a comprehensive analytica framework for doctors
willingnessto adopt Al technology. Thisisbased onthe UTAUT
and TOE framework combined with specific characteristicsand
application scenarios for Al technology, with a focus on
technical, organizational, and individual factors. Previous studies
have focused mainly on the causal relationships between
individual variables and the willingnessto adopt Al technology.
However, our study introduces multiple factors that can
influence doctors' willingness to adopt Al technology, namely,
performance expectancy, perceived risks, convenience factors,
social influence, technology anxiety, and personal
innovativeness. Building onthe UTAUT model, weincorporated
additional factors, specifically personal innovativeness,
technology anxiety, and perceived risks, into the analytical
framework. As such, we were able to enrich the theoretical
research regarding the factors influencing doctors' willingness
to adopt Al technology.

Second, we explored the synergistic effectsinfluencing doctors
willingness to adopt AI-CDSSs from a configuration
perspective, expanding the application of the UTAUT model
in explaining causal complexity. Although the UTAUT model
is widely used to explain individua adoption of new
technologies within organizations, existing studies on Al
adoption have largely overlooked the complexity of causal
relationships. Owing to limitationsin research methods, existing
technol ogy adoption model s have been unableto test and explain
the impact of multiple conditions on doctors’ willingness to
adopt AI-CDSSs. In our study, we empirically investigated the
synergistic effects of 6 specific factors related to technology,
organization, and individual aspects on doctors' willingnessto
adopt AI-CDSSs from a configuration perspective. By
addressing the af orementioned issues, we expand the application
of the UTAUT model in explaining causal complexity.

Finaly, we used the fsQCA method to analyze the
configurations of doctors’ willingness to adopt AI-CDSSs at
different medical institutions. Our results indicate that across
different medical institutions, performance expectancy and
personal innovativeness are the 2 important conditions for
doctorsto engender strong adoption willingnessfor Al-CDSSs,
whereas perceived risks hinder adoption. Social influence can
either promote or hinder doctors willingness to adopt
Al-CDSSs, and convenience factors have a greater impact on
doctors’ adoption willingness at primary/secondary medical
institutions. In summary, our research extends the literature on
doctors willingnessto adopt Al-CDSSsand providestheoretical
support for future practical applications.
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Practical Implications

From the perspective of the 6 configurations among the doctors
at tertiary hospitals and the 3 configurations among the doctors
at primary/secondary medical ingtitutions, performance
expectancy and personal innovativenesswerethe 2 indispensable
and core conditions in the pathways to achieving strong
willingness to adopt AI-CDSSs. Thus, Al product providers
and health care managers should look closely at these factors
when designing and implementing such systems. The
organizational factor of facilitating conditions for doctors at
primary/secondary medical institutions also appeared to be a
necessary condition influencing the adoption willingness of
doctors a these institutions. As such, we recommend the
following measures for the AI-CDSS process.

Importance of Performance Expectancy in Adoption

For Al product providers, improvements in the quality and
applicability of Al products can be achieved by focusing on the
designing of Al-CDSSsthat meet the specific needs of different
clinical doctors. This means involving these doctors in the
design and development process of Al-CDSSs to ensure that
these systems address practical needs. In addition, to ensure
that AI-CDSSs comply with data privacy and security standards,
security measures should be included to increase doctors' trust
in the systems. The systems should also be evaluated regularly
for effectiveness and impact, and should be continuously
improved based on feedback to ensure they are meeting user
needs and expectations.

Importance of Personal Innovativeness

Health careinstitution managers should provide the appropriate
training and support for doctors before introducing Al1-CDSSs.
This can be done through various activities, such as videos and
practical exercises, among others. Such training can help doctors
become comfortable with using AI-CDSSs and increase their
effectiveness, boosting doctors' confidence in the systems and
their willingness to adopt the systems. In addition, doctors
should be actively encouraged to be innovative, cultivate
innovation awareness, and improve their acceptance of new
technologies.

Importance of Addressing Technology Anxiety

Individual doctors need to actively participate in training to
understand the basic functions and uses of Al-CDSSs. Some
doctors may be skeptical of Al-CDSSs, fearing that these
systems will replace their work or reduce work quality.
Appropriate training can help change this negative mindset,
encouraging doctors to recognize that these systems are meant
to assist and enhance the efficiency and accuracy of clinical
work, and not to replace doctors.

Limitations

This study has some limitationsthat can serve as starting points
for future research. First, our research scope was limited to
medical ingtitutions in mainland China, thereby lacking
comparisons with doctors in foreign medica institutions
regarding the adoption paths of Al-CDSSs. Second, differences
between medical ingtitutions at different levels, such asfunding,
staffing, and equipment configuration, may influence doctors’
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perceptions, acceptance, and experiencewith Al-CDSSs, leading
to variations in questionnaire responses. In addition, we used
fSQCA to explore the driving mechanism underlying doctors
adoption willingness based on the interactive matching of
multiple conditions, which does not verify the impact of
individual variables or a few factors on adoption willingness.
To addressthe limitations of the fSQCA method, future research
could consider including the use of structural equation modeling
(SEM) to design amore complex model structure by considering
the relationships between latent variables and the correlations
between multiple observed indicators, thus providing a more
comprehensive data analysis and explanation. Finally, the
sampl e size of the questionnaire in primary/secondary hospitals
waslessthan that in tertiary hospitals, but the hospitalsincluded
in this study were representative. Because Al has more value
in areas with weak medical resources, our future research will
focus on thewillingness of primary hospitalsto use Al. We will
refine research plans, expand the sample size of the survey, and
improve the compliance of the hospital s included.

Conclusion

Our study built a comprehensive analytical framework for
doctors’ willingness to adopt Al-CDSSs, considering specific
characteristicsand application scenariosfor Al technology, with
afocus on technical, organizational, and individual factors. We
used fSQCA to exploredoctors’ willingnessto adopt AI-CDSSs
in different types of medical ingtitutions in China along with
the factorsinfluencing their willingness. From the perspectives
of the 6 pathways of the doctors at tertiary hospitals and the 3
pathways of the doctors at primary/secondary hospitals,
performance expectancy and personal innovativeness were 2
indispensable and core conditionsin the pathways to achieving
favorable willingness to adopt Al-CDSSs. The comparative
analysis revealed both similarities and differences between
doctors at tertiary hospitals and those at primary/secondary
hospitals in terms of their adoption of AI-CDSSs. While
technical and individual factors were found to be influential in
driving adoption willingness across all hospital's, the impact of
facilitating conditions differed between the different levels of
medical institutions. Facilitating conditions were identified as
a significant driver for adoption among doctors at
primary/secondary hospitals, underscoring the importance of
external support and resources in facilitating the adoption of
Al-CDSSs in these settings.

In conclusion, the results of our research provide valuable
insightsinto thefactorsinfluencing doctors’ willingnessto adopt
Al-CDSSs in different headth care settings. By addressing
performance expectancy, personal innovativeness, and
organizational support, health care organizations can promote
a more favorable environment for the implementation and
utilization of Al technologies, ultimately enhancing clinical
decision-making systems and improving patient care outcomes.
Continued research and implementation of these strategies can
further advance the integration of AlI-CDSSsin health care and
pave the way for the widespread application of Al technology
in clinical practice.

By exploring the positive practice and policy promotion of
Al-CDSS application in China, our research can provide a

JMed Internet Res 2025 | vol. 27 | e62768 | p. 13
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH

positive reference for the governments of developing countries
with similar conditions and uneven distribution of medical
resources. At the technical level, the effectiveness and safety
of Al technology should be ensured, so that Al can meet the
needs of clinical practice. At the organizationa level, medical
institutions should organize technical training, so that doctors

Yuet a

clinical practice, and build a new model of human-machine
collaboration. For areaswith rel atively weak medical resources,
the government and medical institutions should increase the
infrastructure construction required for Al applications and
provide adeguate technical support to help doctors solve
technical problems.

can understand and | earn the combination of Al technology and

Acknowledgments

We would like to thank the interviewees who participated in the study. This work was supported by the National Natural Science
Fund for Young Scholars of China(72104255) and Chinese Academy of Medical Sciences (CAMS) Innovation Fund for Medical
Sciences (2021-12M-1-046).

Data Availability
The raw data supporting the study results are available from the authors upon reasonabl e request.

Authors Contributions

ZY, NH, and YL played significant roles in study design, recruitment, data coding, and paper writing. QZ was responsible for
investigation, data collection, and editing. XH and CJ were responsible for methodology and writing (review and editing). CZ
and BL were responsible for methodology, writing (review and editing), and supervision.

Conflictsof Interest
None declared.

References

1.  Sutton RT, Pincock D, Baumgart DC, Sadowski DC, Fedorak RN, Kroeker KI. An overview of clinical decision support
systems: benefits, risks, and strategies for success. NPJ Digit Med. 2020;3:17. [FREE Full text] [doi:
10.1038/s41746-020-0221-y] [Medline: 32047862]

2. Osheroff J, Teich J, Levick D, Saldana L, Velasco F, Sittig D, et a. Improving Outcomes with Clinical Decision Support:
An Implementer's Guide, Second Edition. New York, NY. HIMSS Publishing; 2012.

3. Shankar P, Anderson N. Advancesin sharing multi-sourced health data on decision support science 2016-2017. Yearb Med
Inform. Aug 29, 2018;27(1):16-24. [FREE Full text] [doi: 10.1055/s-0038-1641215] [Medline: 30157504]

4.  Chinas health industry development Statistical Bulletin for 2023. National Health Commission of the People's Republic
of China. 2023. URL: http://www.nhc.gov.cn/guihuaxxs/s3585u/202408/6c037610b3a54f6c8535¢515844fac96.shtml
[accessed 2024-11-04]

5. World hedlth statistics 2023: monitoring health for the SDGs, sustainable development goals. Geneva. World Health
Organization; 2023:119.

6. LuY,Méenick ER, Krumholz HM. Clinical decision support in cardiovascular medicine. BMJ. May 25, 2022;377:€059818.
[doi: 10.1136/bmj-2020-059818] [Medline: 35613721]

7. AshJ Sittig D, Guappone A, Dykstra R, Richardson J, Wright A, et al. Recommended practices for computerized clinical
decision support and knowledge management in community settings: a qualitative study. BMC Med Inform Decis Mak.
2012;12:6. [FREE Full text] [doi: 10.1186/1472-6947-12-6] [Medline: 22333210]

8. HansonL, Zimmerman S, Song M, Lin F, Rosemond C, Carey T, et a. Effect of the goals of care intervention for advanced
dementia: arandomized clinical trial. AMA Intern Med. 2017;177(1):24-31. [FREE Full text] [doi:
10.1001/jamainternmed.2016.7031] [Medline: 27893884]

9. Alshargi M, Upton R, Mumith A, Leeson P. Artificia intelligence: anew clinical support tool for stress echocardiography.
Expert Rev Med Devices. 2018;15(8):513-515. [doi: 10.1080/17434440.2018.1497482] [Medline: 29992841]

10. IdamR, SultanaA, Tuhin MN, Saikat MSH, Islam MR. Clinical decision support system for diabetic patients by predicting
type 2 diabetes using machine learning algorithms. J Healthc Eng. May 30, 2023:6992441. [FREE Full text] [doi:
10.1155/2023/6992441] [Medline: 37287539]

11. Nair BG, Peterson GN, Newman S, Wu W, Kalios-Morris V, Schwid HA. Improving documentation of a beta-blocker
quality measure through an anesthesiainformation management system and real-time notification of documentation errors.
J Comm J Qual Patient Saf. 2012;38(6):283-288. [doi: 10.1016/s1553-7250(12)38036-7] [Medline: 22737780]

12.  Nair BG, Peterson GN, Neradilek MB, Newman SF, Huang EY, Schwid HA. Reducing wastage of inhalation anesthetics
using real-time decision support to notify of excessive fresh gas flow. Anesthesiology. Apr 2013;118(4):874-884. [FREE
Full text] [doi: 10.1097/ALN.0b013e3182829de0] [Medline: 23442753]

https://www.jmir.org/2025/1/e62768 JMed Internet Res 2025 | vol. 27 | e62768 | p. 14

(page number not for citation purposes)


https://doi.org/10.1038/s41746-020-0221-y
http://dx.doi.org/10.1038/s41746-020-0221-y
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32047862&dopt=Abstract
http://www.thieme-connect.com/DOI/DOI?10.1055/s-0038-1641215
http://dx.doi.org/10.1055/s-0038-1641215
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30157504&dopt=Abstract
http://www.nhc.gov.cn/guihuaxxs/s3585u/202408/6c037610b3a54f6c8535c515844fae96.shtml
http://dx.doi.org/10.1136/bmj-2020-059818
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35613721&dopt=Abstract
https://bmcmedinformdecismak.biomedcentral.com/articles/10.1186/1472-6947-12-6
http://dx.doi.org/10.1186/1472-6947-12-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22333210&dopt=Abstract
https://europepmc.org/abstract/MED/27893884
http://dx.doi.org/10.1001/jamainternmed.2016.7031
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27893884&dopt=Abstract
http://dx.doi.org/10.1080/17434440.2018.1497482
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29992841&dopt=Abstract
https://doi.org/10.1155/2023/6992441
http://dx.doi.org/10.1155/2023/6992441
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37287539&dopt=Abstract
http://dx.doi.org/10.1016/s1553-7250(12)38036-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22737780&dopt=Abstract
https://pubs.asahq.org/anesthesiology/article-lookup/doi/10.1097/ALN.0b013e3182829de0
https://pubs.asahq.org/anesthesiology/article-lookup/doi/10.1097/ALN.0b013e3182829de0
http://dx.doi.org/10.1097/ALN.0b013e3182829de0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23442753&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Yuetal

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

35.

36.

Freundlich RE, Barnet CS, MathisMR, Shanks AM, Tremper KK, Kheterpal S. A randomized trial of automated electronic
alerts demonstrating improved reimbursabl e anesthesia time documentation. J Clin Anesth. Mar 2013;25(2):110-114. [doi:
10.1016/j.jclinane.2012.06.020] [Medline: 23333782]

Sambasivan M, Esmaeilzadeh P, Kumar N, Nezakati H. Intention to adopt clinical decision support systemsin adeveloping
country: effect of physician's perceived professional autonomy, involvement and belief: a cross-sectional study. BMC Med
Inform Decis Mak. Dec 05, 2012;12:142. [doi: 10.1186/1472-6947-12-142] [Medline: 23216866]

Woagner G, Raymond L, Paré G. Understanding Prospective Physicians' Intention to Use Artificial Intelligencein Their
Future Medical Practice: Configurational Analysis. IMIR Med Educ. Mar 22, 2023;9:e45631. [doi: 10.2196/45631] [Medline:
36947121]

O'Leary B, Carroll N, Richardson |. The Practitioner's Perspective on Clinical Pathway Support Systems. 2015. Presented
at: 2014 |EEE International Conference on Healthcare Informatics; 15-17 September 2014; Verona, Italy. [doi:
10.1109/1CHI.2014.33]

Park CJ, Yi PH, Siegel EL. Medical student perspectives on theimpact of artificial intelligence on the practice of medicine.
Curr Probl Diagn Radiol. 2021;50(5):614-619. [doi: 10.1067/j.cpradiol.2020.06.011] [Medline: 32680632]

Scheetz J, Rothschild B, McGuinness M, Hadoux X, Soyer HP, Janda M, et al. A survey of clinicians on the use of artificial
intelligence in ophthalmology, dermatology, radiology and radiation oncology. Sci Rep. Mar 04, 2021;11(1):5193. [doi:
10.1038/s41598-021-84698-5] [Medline: 33664367]

Oh S, Kim JH, Choi SW, Lee HJ, Hong J, Kwon SH. Physician Confidence in Artificial Intelligence: An Online Maobile
Survey. JMed Internet Res. 2019;21(3):€12422. [doi: 10.2196/12422] [Medline: 30907742]

Sit C, Srinivasan R, Amlani A, Muthuswamy K, Azam A, Monzon L, et al. Attitudes and perceptions of UK medical
students towards artificial intelligence and radiology: a multicentre survey. Insights into Imaging. 2020;11:14. [doi:
10.1186/s13244-019-0830-7] [Medline: 32025951]

Poon AlF, Sung JJY. Opening the black box of Al-Medicine. J Gastroenterol Hepatol. 2021;36(3):581-584. [doi:
10.1111/jgh.15384] [Medline: 33709609]

LakaM, Milazzo A, Merlin T. Factors that impact the adoption of clinical decision support systems (CDSS) for antibiotic
management. Int JEnviron Res Public Health. Feb 16, 2021;18(4):1901. [doi: 10.3390/ijerph18041901] [Medline: 33669353]
Venkatesh V, Morris MG, Davis GB, Davis FD. User acceptance of information technology: toward a unified view. MI1S
Quarterly. 2003;27(3):425-478. [doi: 10.2307/30036540]

Bendary N, Al-Sahouly I. Exploring the extension of unified theory of acceptance and use of technology, UTAUT2, factors
effect on perceived usefulness and ease of use on mobile commerce in Egypt. Journal of Business & Retail Management
Research. Jan 2018;12(02):60-71. [doi: 10.24052/jbrmr/v12is02/eteoutoaauctuf eopuaeouomcie]

Tornatzky LG, Klein KJ. Innovation characteristics and innovation adoption-implementation: A meta-analysis of findings.
| EEE Transactions on Engineering Management. Feb 1982;EM-29(1):28-45. [doi: 10.1109/tem.1982.6447463]

Li YW. Enterprise IT/IS adopt decision behavior model analysis. Modern Management Science. 2006;(2):29-42. [FREE
Full text]

Edwards JS, Duan Y, Robins PC. An analysis of expert systems for business decision making at different levelsand in
different roles. European Journal of Information Systems. 2000;9:36-46. [doi: 10.1057/palgrave.€gjis.3000344]

Menon D, ShilpaK. "Chatting with ChatGPT": Analyzing the factors influencing users intention to Use the Open Al's
ChatGPT using the UTAUT model. Heliyon. Oct 18, 2023;9(11):e20962. [EREE Full text] [doi:
10.1016/j.heliyon.2023.e20962] [Medline: 37928033]

Venkatesh V, Thong JYL, Xu X. Consumer Acceptance and Use of Information Technology: Extending the Unified Theory
of Acceptance and Use of Technology. MIS Quarterly. 2012;36(1):157-178. [doi: 10.2307/41410412]

Lambert SI, Madi M, Sopka S, Lenes A, Stange H, Buszello CP, et al. An integrative review on the acceptance of artificial
intelligence among healthcare professionals in hospitals. NPJ Digit Med. Jun 10, 2023;6(1):111. [doi:
10.1038/s41746-023-00852-5] [Medline: 37301946]

Kaplan A, Haenlein M. Siri, Siri, in my hand: Who's the fairest in the land? On the interpretations, illustrations, and
implications of artificial intelligence. Business Horizons. Nov 2018;62(1):15-25. [doi: 10.1016/j.bushor.2018.08.004]

Xu B, Xu XY. The logic and analytical framework of enterprise management change in the era of artificial intelligence.
Management World. 2020;36:122-129+238. [FREE Full text]

Qiu Y, He Q. Research progress on the impact of artificial intelligence on employment and theoretical analysis framework
in the Chinese context. Human Resources Development of China. 2020;(2):90-103. [doi:
10.16471/j.cnki.11-2822/c.2020.2.007]

Fillai R, Sivathanu B. Adoption of artificial intelligence (Al) for talent acquisition in I T/I TeS organizations. Benchmarking
An International Journal. Aug 14, 2020;27(9):2599-2629. [doi: 10.1108/bij-04-2020-0186]

Chatterjee S, Bhattacharjee KK. Adoption of artificial intelligencein higher education: aquantitative analysisusing structural
equation modelling. Educ Inf Technol. Mar 31, 2020;25(5):3443-3463. [doi: 10.1007/s10639-020-10159-7]

Sohn K, Kwon O. Technology acceptance theories and factorsinfluencing artificial Intelligence-based intelligent products.
Telematics and Informatics. Apr 2020;47:101324. [doi: 10.1016/j.tele.2019.101324]

https://www.jmir.org/2025/1/e62768 JMed Internet Res 2025 | vol. 27 | e62768 | p. 15

(page number not for citation purposes)


http://dx.doi.org/10.1016/j.jclinane.2012.06.020
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23333782&dopt=Abstract
http://dx.doi.org/10.1186/1472-6947-12-142
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23216866&dopt=Abstract
http://dx.doi.org/10.2196/45631
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36947121&dopt=Abstract
http://dx.doi.org/10.1109/ICHI.2014.33
http://dx.doi.org/10.1067/j.cpradiol.2020.06.011
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32680632&dopt=Abstract
http://dx.doi.org/10.1038/s41598-021-84698-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33664367&dopt=Abstract
http://dx.doi.org/10.2196/12422
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30907742&dopt=Abstract
http://dx.doi.org/10.1186/s13244-019-0830-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32025951&dopt=Abstract
http://dx.doi.org/10.1111/jgh.15384
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33709609&dopt=Abstract
http://dx.doi.org/10.3390/ijerph18041901
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33669353&dopt=Abstract
http://dx.doi.org/10.2307/30036540
http://dx.doi.org/10.24052/jbrmr/v12is02/eteoutoaauotufeopuaeouomcie
http://dx.doi.org/10.1109/tem.1982.6447463
https://lib.cqvip.com/Qikan/Article/ReadIndex?id=20975659&info=V1oKX9iDDsvar2B5ksPDcKkgOE1ZF9UwoMwfwrrRiu4%3d
https://lib.cqvip.com/Qikan/Article/ReadIndex?id=20975659&info=V1oKX9iDDsvar2B5ksPDcKkgOE1ZF9UwoMwfwrrRiu4%3d
http://dx.doi.org/10.1057/palgrave.ejis.3000344
https://linkinghub.elsevier.com/retrieve/pii/S2405-8440(23)08170-7
http://dx.doi.org/10.1016/j.heliyon.2023.e20962
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37928033&dopt=Abstract
http://dx.doi.org/10.2307/41410412
http://dx.doi.org/10.1038/s41746-023-00852-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37301946&dopt=Abstract
http://dx.doi.org/10.1016/j.bushor.2018.08.004
https://www.scirp.org/reference/referencespapers?referenceid=3843761
http://dx.doi.org/10.16471/j.cnki.11-2822/c.2020.2.007
http://dx.doi.org/10.1108/bij-04-2020-0186
http://dx.doi.org/10.1007/s10639-020-10159-7
http://dx.doi.org/10.1016/j.tele.2019.101324
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Yuetal

37.

38.

39.

40.

41.

42.
43.

Chen LSL, Wu KIF. Antecedents of intention to use CUSS system: moderating effects of self-efficacy. Serv Bus.
2014;8(4):615-634. [doi: 10.1007/s11628-013-0210-1]

Chen J, Li R, Gan M, Fu ZY, Yuan FT. Public acceptance of driverless busesin china: an empirical analysis based on an
extended UTAUT model. Discrete Dynamics in Nature and Society. 2020;2020:1-13. [doi: 10.1155/2020/4318182]

Tsai TH, Lin WY, Chang Y S, Chang PC, Lee MY. Technology anxiety and resistance to change behavioral study of a
wearabl e cardiac warming system using an extended TAM for older adults. PLoS One. Jan 13, 2020;15(1):€0227270. [doi:
10.1371/journal .pone.0227270] [Medline: 31929560]

VisB, Dul J. Analyzing Relationships of Necessity Not Just in Kind But Also in Degree: Complementing fSQCA With
NCA. Sociol Methods Res. Nov 2018;47(4):872-899. [doi: 10.1177/0049124115626179] [Medline: 30443090]

Pappas 10, Woodside AG. Fuzzy-set quaitative comparative analysis (fFSQCA): guidelinesfor research practicein information
systems and marketing. International Journal of Information Management. Jun 2021;58(3):102310. [doi:
10.1016/j.ijinfomgt.2021.102310]

Wenjuanxing platform. URL: https:.//www.wjx.cn/ [accessed 2024-12-16]

Du C. An empirical analysis of hierarchical hospital management system in China. Social Science Front. 2018;(04):84-94.
White L, Lockett A, Currie G, Hayton J. Hybrid Context, Management Practices and Organizational Performance: A
Configurational Approach. Journal of Management Studies. 2020;58(3):718-748. [doi: 10.1111/joms.12609]

Abbreviations

Al: artificial intelligence

Al-CDSS: artificia intelligence—driven clinical decision support system
CDSS: clinical decision support system

fSQCA: fuzzy set qualitative comparative analysis

TOE: technology-organization-environment

UTAUT: unified theory of acceptance and use of technology

Edited by G Tsafnat; submitted 31.05.24; peer-reviewed by J Walsh, M Zahmatkeshan, M Popovic; comments to author 12.10.24;
revised version received 04.11.24; accepted 25.11.24; published 07.01.25

Please cite as:

YuZ, HuN, Zhao Q, Hu X, JiaC, Zhang C, Liu B, Li Y

The Wi Ilingness of Doctorsto Adopt Artificial Intelligence-Driven Clinical Decision Support Systems at Different Hospitalsin China:
Fuzzy Set Qualitative Comparative Analysis of Survey Data

J Med Internet Res 2025;27:€62768

URL: https://www.jmir.org/2025/1/e62768

doi: 10.2196/62768

PMID:

©Zhongguang Yu, Ning Hu, Qiuyi Zhao, Xiang Hu, Cunbo Jia, Chunyu Zhang, Bing Liu, Yanping Li. Originally published in
the Journal of Medical Internet Research (https:.//www.jmir.org), 07.01.2025. Thisis an open-access article distributed under the
terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted
use, distribution, and reproduction in any medium, provided the original work, first published in the Journal of Medical Internet
Research (ISSN 1438-8871), is properly cited. The complete bibliographic information, a link to the original publication on
https://www.jmir.org/, as well as this copyright and license information must be included.

https://www.jmir.org/2025/1/e62768 JMed Internet Res 2025 | vol. 27 | e62768 | p. 16

RenderX

(page number not for citation purposes)


http://dx.doi.org/10.1007/s11628-013-0210-1
http://dx.doi.org/10.1155/2020/4318182
http://dx.doi.org/10.1371/journal.pone.0227270
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31929560&dopt=Abstract
http://dx.doi.org/10.1177/0049124115626179
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30443090&dopt=Abstract
http://dx.doi.org/10.1016/j.ijinfomgt.2021.102310
https://www.wjx.cn/
http://dx.doi.org/10.1111/joms.12609
https://www.jmir.org/2025/1/e62768
http://dx.doi.org/10.2196/62768
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

