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Differences in influencing mechanism

of clinicians’adoption behavior for liver cancer
screening technology between the leading
and subordinate hospitals within medical
consortiums
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Abstract

Background Medical consortiums have been extensively established to facilitate the integration of health resources
and bridge the technical gap among member institutions. However, some commonly appropriate technologies
remain stagnant in subordinate hospitals, although they have been routinely applied in leading hospitals. Besides,
the mechanism underlying differences in clinicians’adoption behavior at different levels of institutions was unknown.
Therefore, this study aimed to investigate the differences in influencing mechanisms of clinicians' hepatic contrast-
enhanced ultrasound technology (CEUS) utilization behavior between leading and subordinate hospitals within
medical consortiums, thus providing clues for expanding effective and appropriate technologies within integrated
care systems.

Methods A self-designed scale was developed based on the theory of planned behavior (TPB). A multistage
sampling method was applied to investigate clinicians who were aware of CEUS and worked in liver disease-related
departments within the sampled medical institutions. The final sample size was 289. AMOS 24.0 software was used to
construct multi-group structural equation modeling (SEM) to validate the hypotheses and determine the mechanism
of hepatic CEUS utilization.

Results It revealed that behavioral intention significantly influenced adoption behavior, regardless of whether it
was in leading hospitals or subordinate hospitals (3=0.283, p <0.001). Furthermore, behavioral attitude (6=0.361,
p<0.001) and perceived behavioral control (3=0.582, p <0.001) exerted significant effects on adoption behavior
through behavioral intention. However, in leading hospitals, subjective norm had a significant positive effect on
behavioral intention (3=0.183, p<0.01), while it had a significant negative impact on behavioral intention in the
subordinate hospitals (3 =-0.348, p<0.01).
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Conclusion To effectively translate the adoption intention into actual behavior, it is recommended to elucidate

the demand and facilitators involved in the process of health technology adoption across leading and subordinate
hospitals. Additionally, bolstering technical support and knowledge dissemination within subordinate hospitals while
harnessing the influential role of key individuals can further enhance this transformative process.
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Background

Medical consortium refers to the medical alliance created
by integrating medical resources from the same region
with the goal of providing continuous care to patients
and improving the efficacy of health care delivery [1, 2].
The establishment of medical consortiums strengthens
the communication between the leading hospitals (i.e.,
government-appointed units responsible for forming the
consortium) and subordinate hospitals (i.e., all hospitals
within the medical consortium except the lead units),
facilitating technology diffusion and utilization within
the medical consortium while bridging technical gaps.

However, practical challenges persist within the medi-
cal consortium. Some commonly high-quality and appro-
priate health technologies have been routinely applied in
leading hospitals but are far from widespread in subor-
dinate hospitals. Contrast-enhanced ultrasound (CEUS)
for the liver, for example, has the advantages of lower
cost, high specificity, and sensitivity for early liver can-
cer screening [3—-5] and has been confirmed appropri-
ate at different levels of hospitals and has been routinely
applied in leading hospitals. Its implementation remains
stagnant in qualified subordinate hospitals [6]. This fact
reminds us that some differences exist between leading
and subordinate hospitals in influencing mechanism of
certain technology adoption [7, 8]. To effectively facilitate
health technology diffusion and utilization, it is impera-
tive to investigate the differences in the influencing
mechanisms underlying this process.

Researchers have been trying to use various theories
to explain the rational mechanisms of human behaviors,
such as the theory of planned behavior (TPB) [9], which
is one of the most influential and widely used theories to
predict behavioral intentions [10]. According to the TPB,
intention is a potential motivation for individual behavior
and is determined by behavioral attitudes (BA), subjec-
tive norm (SN), and perceived behavioral control (PBC).
Many research findings [11-15] have shown that TPB
has a more accurately defined structure and more sub-
stantial explanatory power than many other psychologi-
cal theories or models. It considers the influence of social
pressure and perceived behavioral control on individual
behavioral intentions, strengthening the model’s explana-
tory power [16, 17]. Moreover, it has been applied to
interpret specific behaviors of healthcare workers, such
as compliance with guidelines, utilization of health tech-
nologies, etc [18-22].

Previous studies regarding clinicians’ technology adop-
tion behaviors have mainly been conducted within a
single hospital or same-level institutions [23-27], and
few studies have investigated the differences in the
influencing mechanisms of clinicians’ technology utili-
zation across different level institutions within the medi-
cal consortiums. Different groups may exhibit different
adoption behaviors towards particular technologies.
Nevertheless, it is essential to note that there is some
technology exchange and information communication
between leading and subordinate hospitals within medi-
cal consortiums [28—30], which is not equivalent to two
utterly independent medical institutions. Furthermore,
since some appropriate health technologies that should
be widely promoted have only been applied in leading
hospitals but are far from widespread in subordinate hos-
pitals [6], it is necessary to investigate the differences in
influencing mechanisms of clinicians’ technology utiliza-
tion behavior across different levels of hospitals. There is
a research gap on the diffusion of health technologies in
integrated health systems, which prevents the diffusion of
some commonly confirmed high-quality and appropriate
health technologies across different levels of hospitals.

Therefore, given the necessary diffusion of appropriate
health technologies within medical consortiums, cou-
pled with the paucity of studies targeting differences in
influencing mechanisms of clinicians’ technology utiliza-
tion at different levels of institutions, this study aimed to
employ TPB and multi-group SEM to identify differences
in influencing mechanisms of clinicians’ adoption behav-
ior for liver cancer screening technology between leading
and subordinate hospitals within the medical consor-
tium. The findings of this study will not only directly
contribute to the expansion of hepatic CEUS use among
different member institutions but also provide valuable
references for promoting the diffusion and utilization of
other effective and appropriate technology.

Methods

Theoretical model and hypotheses

To investigate the mechanism of CEUS utilization by
clinicians and to compare the differences in influenc-
ing paths between leading and subordinate hospitals
within the medical consortium, this study was based on
the theory of TPB and incorporated five key elements:
behavioral attitude, subjective norm, perceived behav-
ioral control, behavioral intention, and final utilization
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behavior. BA encompasses an individual’s comprehen-
sive evaluations of behavior, including both positive and
negative assessments of specific actions. SN refers to the
social influence individuals experience when deciding
whether or not to engage in a specific behavior, emanat-
ing from influential figures such as superiors and col-
leagues. PBC refers to the perceived level of control
individuals have over their actions, considering both
facilitators and barriers. The proposed theoretical model
is presented in Fig. 1, and the corresponding hypothesis
(H) is as follows:

Hla: Clinicians’ utilization behavior is influenced by
their intentions to use CEUS.

H1b: Clinicians’ intentions to use CEUS are influenced
by their attitude, subjective norm, and perceived behav-
ioral control.

H2: The mechanism influencing the adoption of CEUS
techniques by clinicians may differ by hospital level (lead-
ing and subordinate hospitals).

Study design and data collection

A cross-sectional study was conducted from February
to August 2019. Given the vastness of China, the differ-
ent incidence rates of liver cancer in each province, its
diverse types of medical consortiums, and the need to
maintain a concentrated sample, this study used a mul-
tistage sampling method. First, one province was ran-
domly selected from each of the high and low liver cancer
prevalence regions in China. In this stage, the provinces
of Fujian and Jiangxi were selected on behalf of the
high and low hepatic cell carcinoma incidence regions
of China, respectively (the incidence of liver cancer in
Fujian and Jiangxi were 31.7/100,000 and 23.8/100,000,
respectively [31, 32]). Second, all medical consortiums

subjective
norms

behavioral
attitude

perceived
behavioral
control

Fig. 1 A framework for a theoretical model of planned behavior

behavioral
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in each province were listed as the sample frame, and
two medical consortiums were randomly selected from
each province. In this stage, four medical consortiums
were selected. Third, a sampling frame of all hospitals
in the four medical consortiums was established, and
50% of the hospitals within each healthcare consortium
were randomly selected for inclusion in the survey. In
this stage, 4—8 hospitals from each medical consortium
were selected. Finally, clinicians who were aware of CEUS
technology and worked in liver disease-related depart-
ments (including hepatology, hepatobiliary surgery,
oncology, gastroenterology, etc.) were invited to partici-
pate. Trained facilitators accompanied the distribution
of questionnaires in collaboration with sampled hospi-
tals, ensuring that participants comprehended the study’s
objectives and data utilization. Voluntary and anony-
mous participation was ensured, and informed consent
was obtained from all individuals involved.

According to the formula for estimating population
proportion n = [DEFA*Np (1-p)] / [d* /Z*_,, *(N-
1)+p* (1-p)] [33]. DEFA is the design effect. Z=1.96.
a=0.05. The total population (N) of medical personnel in
the Fujian and Jiangxi Provinces is 188,297 (N=188,297).
The expected proportion (p) of clinicians who were aware
of CEUS and worked in liver disease-related departments
was 50% (p=0.50), with confidence limits of 10% (d=0.1).
Since this study utilized a multistage sampling method,
the design effect was set at 2. The sample size calculation
also considered a non-response rate of 10.0%. Therefore,
the minimum sample size required was 211. This study
ultimately included 289 samples, which could meet the
required sample size. The sampling flow chart can be
found in Additional File 1.

intention behavior
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Questionnaire

According to the theoretical framework depicted in
Fig. 1 and the scale content devised by previous studies, a
meticulously structured questionnaire with 21 items was
developed. The questionnaire encompasses three distinct
sections:

The first section encompassed the fundamental par-
ticulars of participants, including six socio-demographic
variables, such as gender, age, education level, profes-
sional title, years in practice, and level of the medical
institution. The age was classified into three groups: <35,
35~44, and >45 years old. Education level was divided
into junior college or below, bachelor, master’s degree or
above. The professional title of clinicians included three
levels: junior, intermediate, and senior. Years in prac-
tice were classified into five groups: <5, 5~10, 11~ 20,
21~30, and >30 years. The level of the medical institu-
tion included leading hospitals and subordinate hospitals.

The second part aimed to assess the clinicians’ utiliza-
tion of CEUS techniques in the past year (e.g., over the
past year, the likelihood of ordering a hepatic CEUS on
all working days when appropriate clinical situations
arise). The dimension was measured by three items, and
each item was evaluated on a six-point Likert scale rang-
ing from O (never) to 5 (very high). High scores indicated
a high level of hepatic CEUS adoption behavior (e.g.,
higher frequency of conducting hepatic CEUS reflects a
higher level of CEUS behavioral intentions).

The third part was to measure clinicians’ perceptions
toward CEUS use, including 12 items from four dimen-
sions, namely behavior intention, attitude, subjective
norm, and perceived behavioral control. “Behavior inten-
tion” assesses clinicians’ willingness to use CEUS in the
diagnosis of early liver cancer (e.g., if there is an opportu-
nity, I would like to apply contrast-enhanced ultrasound
to the early diagnosis of liver cancer). “Behavior attitude”
was mainly measured from the perspective of whether
the use of CEUS technology was consistent with the cli-
nicians’ personal values (e.g., I think it’s a right thing to
use CEUS for early diagnosis of liver cancer). “Subjective
norm” focuses on measuring the perceptions of CEUS by
those who are essential to the clinicians (e.g., people who
are important to me tend to use CEUS for early diagnosis
of liver cancer). “Perceived behavior control” measures
the benefit of CEUS in clinicians’ liver cancer diagnosis
(e.g., using CEUS can give me more choices in diagnos-
ing liver cancer). Each of the dimensions was measured
by three items, which were derived from the TPB scale
and restated to fit the practical context of CEUS. All the
12 items were measured by using a 5-point Likert scale
ranging from 1 (strongly disagree) to 5 (strongly agree).
More details about the questionnaire can be found in
Additional File 2.
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Reliability and validity

Six experts were invited to assess the importance and
appropriateness of the questionnaire items. Based on
their feedback, minor modifications were made to the
questionnaire items to enhance its clarity. Subsequently,
a pilot test was conducted on a convenient and repre-
sentative sample of 30-40 subjects using the revised
questionnaire. Following the pilot test, additional modi-
fications were made, including changes to clarify sen-
tence structure. Cronbach’s alpha was used to determine
the reliability of each measurement item and the whole
questionnaire, and it was reported to be greater than the
recommended threshold of 0.7, indicating that internal
consistency could be considered adequate. Regarding the
validity, the results showed that the Kaiser-Meyer-Olkin
(KMO) value of 0.929 and Bartlett’s test of sphericity was
significant, indicating the great suitability of this instru-
ment for validity estimate. As the three commonly used
indicators to assess convergent validity, namely factor
loading of each item, average variance extracted (AVE),
and composite reliability (CR), the results showed the
value of these three indicators were above the recom-
mended value of 0.5 [34], 0.5 [35], and 0.7 [36], respec-
tively, which indicates an acceptable convergent validity.
More details can be found in Table A of Additional File
3. The results of the exploratory factor analysis showed
that the five factors had a cumulative variance explained
of 85.24%. Varimax rotation was used to further define
the included factors. Almost all items in each dimension
were loaded with five different factors, which fit well with
the proposed framework and indicated that the valid-
ity of the questionnaire was acceptable. Factors 1 to 5
explained 18.76%, 17.96%, 18.04%, 13.93%, and 16.55% of
the total variance, respectively. More details can be found
in Tables B1 and B2 of Additional File 3.

Common method bias tests

Since this study used scales for measurement, there
may be an issue of common method bias. Podsakoff et
al. [37] suggested using the controlling for the effect of
an unmeasured latent method factor (ULMC) to assess
common method bias. Mplus 8.3 was used to test ULMC,
and the results showed that ARMSEA=0.008<0.05,
ASRMR=0.006<0.05, ACFI=0.009<0.1,
ATLI=0.007<0.1, indicating the degree of model fit
did not significantly improve after adding the common
method factor, so there was no significant common
method bias in this study.

Data analysis

In this study, SPSS 26.0 and AMOS 24.0 software pro-
grams were the two main statistical tools used to analyze
the data. Firstly, late respondents were used as proxies
for non-respondents to assess potential non-response
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Table 1 Demographic characteristics of the 289 participants

Page 5 of 11

Variables Categories Frequency (n) Percentage (%)
Gender Male 188 65.1
Female 101 349
Age <35 years old 146 50.5
35~44 years old 104 36.0
>45 years old 39 13.5
Education level Junior college or below 18 6.2
Bachelor 154 533
Master or above 117 40.5
Professional title Junior 105 36.3
Intermediate 116 40.1
Senior 68 23.6
Years in practice <5 years 72 249
5~10years 93 322
11~20 years 88 304
21 ~30 years 30 104
>30 years 6 2.1
Level of the medical institution Leading hospital 142 49.1
Subordinate hospital 147 509

Table 2 Measurement score of clinicians’ CEUS utilization behavior and regarding predictors in leading and subordinate hospitals

Variables Leading hospital Subordinate hospital t P
Behavior 1.972 1.660 2.199 0.029
Behavioral intention 4113 4376 -2.730 0.007
Subjective norm 4.160 4.245 -0.875 0.382
Behavioral attitude 3.951 4,068 -1.049 0.295
Perceived behavioral control 4.106 4.297 -2.035 0.043
bias. Specifically, early respondents and late respondents  Results

were compared in terms of gender, age, education level,
behavior score, behavioral intention score, etc. Secondly,
the study assessed the reliability and validity through
Cronbach’s alpha coefficient and exploratory factor anal-
ysis to tell whether the questionnaire was acceptable.
Thirdly, descriptive statistics were performed to illustrate
the demographic characteristics of the participants, and
independent ¢-tests were used to compare the scores of
each factor in leading and subordinate hospitals, respec-
tively. Finally, multi-group SEM was conducted to vali-
date the hypotheses and determine the mechanism of
hepatic CEUS diffusion and utilization within leading
and subordinate hospitals of the medical consortium.
Chi-square/df, comparative fit index (CFI), Tucker-Lewis
Index (TLI), root mean square error of approximation
(RMSEA), and standardized root mean square residual
(SRMR) were used to evaluate the model fit. The criteria
commonly used are: (1) Chi-square/df<5; (2) CFI>0.9;
(3) TLI>0.9; (4) RMSEA<0.08; (5) SRMR<0.08. In
all analyses, P values less than 0.05 were considered
significant.

Participant demographics

The demographic characteristics of the 289 participants
are presented in Table 1. In this study, the proportion
of male (65.1%) participants was higher than female
(34.9%). Approximately half of them were 35 years and
older (49.5%), and more than 90% had a bachelor’s degree
or above. With respect to professional titles, about two-
fifths had intermediate grades (40.1%), while senior and
junior titles accounted for 23.6% and 36.3%, respectively.
Approximately one third of the participants reported that
they had 5-10 years in practice. Besides, nearly half of
them worked in the leading hospital (49.1%). Each item
for early respondents was similar to those of late respon-
dents, and more details can be found in Additional File 4.

Measurement scores of CEUS utilization behavior and
regarding predictors

Table 2 demonstrates the score of clinicians’ CEUS uti-
lization behavior and regarding predictors within the
leading and subordinate hospitals. Overall, the scores of
clinicians’ CEUS adoption behavior were low. The mean
scores for respondents from leading and subordinate
hospitals regarding CEUS adoption behavior were 1.972
and 1.660, respectively. The t-test results showed that the
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Fig. 2 Model of utilization behavior of CEUS among 289 clinicians (*P <0.001)
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Fig. 3 Model of utilization behavior of CEUS among clinicians in leading hospitals. (*P <0.01, **P<0.001)

CEUS adoption behavior scores of clinicians in leading
hospitals were higher than those in subordinate hospitals,
while the scores of clinicians’” CEUS behavior intention
and perceived behavior control in subordinate hospitals
were higher than those in leading hospitals (P<0.05).
However, the two groups had no significant differences
in the scores of regarding subjective norm and behavioral
attitude (P>0.05).

Multi-group analysis

Based on TPB theory, multi-group SEM was performed
to determine the direct and indirect relationships
between SN, PBC, and BA on clinicians’ technology
adoption behavior in both leading hospitals and subordi-
nate hospitals. A reference model calculated with the full
sample showed the goodness of fit, meeting the criteria
for specified values (y*/df=2.538, CFI=0.972, TLI=0.964,

and RMSEA=0.073). The SEM for TPB showed a signifi-
cant correlation between SN, BA, and PBC (P<0.001).
BA indirectly affected the behavior through behav-
ior intention (BI), PBC indirectly affected the behavior
through BI (P<0.001), and SN had no significant direct
effect on the BI, as shown in Fig. 2 (P>0.05). Figures 3
and 4 present the results of multi-group SEM analyses
for CEUS adoption behaviors of clinicians in leading and
subordinate hospitals, respectively.

Table 3 shows the global fitting effect of multi-group
SEM. The SEM analysis between groups forms consis-
tency checks. Based on the results of fitting two groups
of both leading and subordinate hospitals simultane-
ously, a baseline model without any restrictions could be
obtained. The simulation results demonstrated that the
model fit the data well, and the model form of the two
groups was suitable for multiple group comparisons.
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Fig. 4 Model of utilization behavior of CEUS among clinicians in subordinate hospitals. (*P<0.01, **P <0.001)
Table 3 Global fitting effect of multi-group structural equation model
model CMIN df CFI TLI RMSEA SRMR
Leading hospital 244.166 83 0.943 0927 0.117 0.080
Subordinate hospital 195.893 83 0.941 0.925 0.097 0.065
Unconstrained 440.066 166 0.942 0.926 0.076 0.073
Measurement weights 454915 176 0.941 0929 0.074 0.077
Structural weights 472.753 180 0.938 0.927 0.075 0.079
Structural covariances 509.755 186 0.931 0.922 0.078 0.153
Structural residuals 511.704 188 0.931 0.923 0.077 0.156
Table 4 Comparison of all hypotheses and path coefficients
Hypotheses Path Leading Subor- Criti- P

hospital dinate cal value

hospital value
Physicians'behavioral attitude influences their intention to use CEUS BA — BI 0.324** 0.549* 1.080 0.280
Physicians’ subjective norm influences their intention to use CEUS SN — Bl 0.183* -0.348* 3721 <0.001
Physicians' perceived behavioral control influences their intention to use CEUS PBC — BI 0.503** 0.716** 1391  0.164
Physicians'intention to use CEUS influences their utilization behavior Bl — 0.316** 0.298* 0360 0719
Behavior

Physicians' subjective norm and their attitude to use CEUS exist SNe<—BA  0816* 0.857** 2422 0015
mutual relationship
Physicians’ subjective norm and their perceived behavioral control exist mutual SN«—-PBC  0.694** 0.823** 1956  0.050
relationship
Physicians' perceived behavioral control and their attitude to use CEUS exist mutual PBC—~—BA 0837** 0.891%* 2797  0.005

relationship

"P<0.01,""P<0.001

As shown in Table 4, the significant impact of SN was
detected on the clinicians’ behavior intention toward
hepatic CEUS utilization in leading and subordinate hos-
pitals (P<0.001). SN had a positive effect on BI in lead-
ing hospitals, while they had a negative impact on BI in
subordinate hospitals. Meanwhile, the correlation among
SN, BA, and PBC was stronger in subordinate hospitals
than those in the leading hospitals (P<0.05). However,
there were no significant differences between leading and

subordinate hospitals in the path coefficients from BA to
BIL, from PBC to BI, or from BI to behavior (P>0.05).

Discussion

Some commonly confirmed effective and appropri-
ate health technologies are being implemented only in
some higher-level institutions and far from widespread in
lower-level hospitals [6], however, the mechanism under-
lying differences in clinicians’ adoption behavior at differ-
ent levels of institutions within integrated care systems



Wu et al. BMC Cancer (2024) 24:514

remained largely unknown. To address the research
gap on health technology diffusion, this study utilized
hepatic CEUS as a case example, formulated a hypoth-
esis model based on TPB, and employed multi-group
SEM to examine disparities in clinicians’ adoption behav-
ior of CEUS and its influencing factors between leading
and subordinate hospitals. The results showed that clini-
cians in the medical consortiums had a strong intention
to adopt CEUS but scored lower in behavioral adop-
tion. Significant differences were found between leading
and subordinate hospitals in the influence of SN on BL
The correlation between SN, BA, and PBC was higher in
subordinate hospitals. The findings revealed differences
in the influencing mechanisms of clinicians’ technol-
ogy adoption behaviors at different levels of institutions
within the medical consortiums. It will not only directly
guide the practice of promoting the utilization of CEUS
but also provide clues for the expansion of other effective
and appropriate technologies within the integrated care
system.

It should be acknowledged that not all great intentions
will inevitably result in targeted behavior. As shown in
this study, clinicians within medical consortiums showed
a strong intention to adopt hepatic CEUS, with scores of
4.113 and 4.376 for the leading and subordinate hospitals,
respectively. Interestingly, however, the clinicians’ adop-
tion behavior scores were lower, scoring 1.972 and 1.660
for leading and subordinate hospitals, respectively. This
result indicated that clinicians at leading or subordinat-
ing hospitals had not yet widely applied hepatic CEUS
technology in their clinical practice, even though they
may have great intentions to do this. It suggested that
the process of translating technology adoption intentions
into actual technology utilization behavior is influenced
by various factors, which require further investigation
in subsequent research. For better translating intentions
into actual behaviors, it is recommended that medi-
cal consortium managers build a more innovative and
incentive environment and make some concrete and con-
certed efforts, which in turn translate clinicians’ adoption
intention into the actual behavior of adopting innovative
technologies widely confirmed as appropriate. Such find-
ings were also in line with previous research [38], which
revealed that there might be numerous barriers in the
process of transforming technology adoption intention
into actual technology utilization behavior [39]. It still
highlights the importance and necessity of clarifying the
influencing mechanism of clinicians’ adoption behavior,
which would greatly benefit determining the demand and
facilitators in the process of health technology adoption
among leading and subordinate hospitals.

Consistent with previous research in the field of other
health technology adoption [40, 41], this study found that
clinicians’ attitudes toward hepatic CEUS and perceived
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behavioral control positively impacted their intentions to
use it. Furthermore, this effect manifested consistently in
leading hospitals and subordinate hospitals. It appeared
that when clinicians recognized the value of adopting
hepatic CEUS and perceived less resistance to its applica-
tion in clinical practice, they would form favorable atti-
tudes and perceived behavioral control, which in turn
improved their intentions to adopt corresponding behav-
iors [42, 43]. Thus, it reminds us that more importance
can be stressed on taking measures to make clinicians’
attitudes more positive toward regarding technologies
and optimize their evaluation of the use.

Although this study confirmed that subjective norm
was a reasonably good predictor of clinicians’ inten-
tion to provide hepatic CEUS, it is noteworthy that the
effect of subjective norm on behavioral intentions was
significantly different between leading hospitals and sub-
ordinate hospitals. As evidenced in this study, within
leading hospitals, subjective norm positively influenced
clinicians’ intention to utilize the appropriate technology,
suggesting that clinicians generally improved their behav-
ioral intentions when influential experts or other essen-
tial figures exerted social pressure on them [11]. This
finding was in line with previous studies, which revealed
that subjective norm had the most significant influence
on nurses’ intention to implement patient safety behav-
iors [44]. Nevertheless, in subordinate hospitals, sub-
jective norm was found to negatively affect clinicians’
intentions to use hepatic CEUS, which was contrary to
previous studies [45-47]. One plausible explanation is
the difference between new healthcare technology accep-
tance’s mandatory and voluntary contexts [23]. More spe-
cifically, clinicians in leading hospitals were more willing
to receive new healthcare technology due to their func-
tional positioning [48], while clinicians in subordinate
hospitals were more passive in introducing new tech-
nologies because of the mandatory context of the medical
consortiums. Clinicians in both leading and subordinate
hospitals may be influenced by social pressure from their
superiors. However, those in subordinate hospitals may
be more resistant to adopting new health technologies,
which can weaken their willingness to do so. Another
possible reason is that clinicians in subordinate hospitals
were influenced by their managers and the organizational
environment to focus more on applying traditional, rou-
tine health technologies in their clinical practice [49]. As
a result, their willingness to adopt new technologies is
reduced even under the influence of social norms.

Furthermore, as demonstrated in this study, a signifi-
cant correlation existed between behavioral attitudes,
subjective norm, and perceived behavioral control, which
was in accordance with TPB [9]. Even more remarkable,
it revealed that the correlation between behavioral atti-
tudes, subjective norm, and perceived behavioral control
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was significantly greater in subordinate hospitals than in
the leading ones. Given the disparity in financial support
and medical resources between leading and subordinate
hospitals within Chinese medical consortiums, especially
subordinate hospitals in resource-poor areas confronted
with constraints of fewer organizational resources and
lower individual capabilities [50], medical staff in subor-
dinate hospitals had fewer types of health technologies to
choose, which would probably make them rely more on
specific technologies and also tend to develop common
beliefs toward regarding technologies [51].

Based on research findings, several intervention strate-
gies can be highlighted to further promote the diffusion
and utilization of quality appropriate health technologies
within the medical consortiums. First, member hospitals
within the medical consortiums should improve support
for health technology adoption behaviors by establish-
ing information communication channels and improv-
ing feedback mechanisms, which will clarify needs and
motivations in the health technology adoption process.
Second, appropriate regulations should be formulated to
promote the rational flow and allocation of patients, tech-
nology, and other resources within the medical consor-
tiums. This is particularly crucial in ensuring the interests
of subordinate hospitals throughout the operational
process of the consortium, thereby harmonizing the
relationship between leading and subordinate hospitals.
Third, technical support should be further strengthened
to promote vertical technology diffusion for subordinate
hospitals. This will expand clinicians’ options regarding
technologies, ultimately breaking their existing cognitive
inertia and reinforcing their inclination toward introduc-
ing and adopting effective and appropriate new technolo-
gies in clinical practice.

The study focuses on the differences in influencing
mechanisms of clinicians’ health technology adoption
behavior between leading and subordinate hospitals
within the medical consortiums. This will not only effec-
tively bridge the research gap on health technology dif-
fusion in integrated care systems, but also further clarify
the theoretical mechanisms in the process of health
technology diffusion. Moreover, the application of multi-
group SEM not only made the influence of multiple
factors on the outcome variables and their internal inter-
actions simultaneously analyzed but also made it possible
to investigate whether the paths in the mediation model
were significantly different across leading and subordi-
nate hospital groups.

Inevitably, there are still some limitations in this study
that should be addressed in future research. Firstly, due
to limited time and funds, we conducted a cross-sec-
tional study and included only two provinces to carry out
the survey. Future research may include more study sites
and involve samples at different time points to form panel
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data, which will benefit the causality interpretation and
make the results more robust. Secondly, since the study
was based on TPB, some factors at the technological and
organizational levels may be ignored. Further research
could consider incorporating more relevant factors to
ensure a comprehensive analysis. Finally, since there is
no clearly identified sampling frame of clinicians using
CEUS in China, the random sampling in this study from
high and low hepatic cell carcinoma incidence regions
has some bias in the representation of the sample. Fur-
thermore, given that this study was conducted in regions
with high and low hepatic cell carcinoma incidence, the
regional limitation of the data prevents the conclusions
from national generalization. Future studies could use a
broader sample to compare results.

Conclusion

This study performed multi-group SEM to investigate the
differences in the influencing mechanism of clinicians’
adoption behavior for liver cancer screening technol-
ogy between leading and subordinate hospitals within
the medical consortium. It demonstrated that SN had a
positive effect on BI in the leading hospitals, while they
had a negative impact on BI in the subordinate hospi-
tals. Moreover, the correlation among SN, BA and PBC
was stronger in subordinate hospitals than those in lead-
ing hospitals. To further expand the application of tech-
nology, some practical supportive countermeasures are
strongly recommended, such as building a better inno-
vative and incentive environment, strengthening the
technical support for subordinating hospitals and so on.
The findings of this study will not only contribute to the
existing knowledge on the field of technology adoption
mechanisms among different level institutions but also
facilitate the dissemination and utilization of effective
and appropriate innovative technologies within the inte-
grated care system.
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