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Abstract
Background: Implementing evidence-based healthcare (EBHC) to improve the quality of patient care is a key issue
for physicians and nurses. One of the most effective activities for achieving this is the annual topic-oriented clinical
application national competition in Taiwan. Hundreds of clinical issues have been presented in this competition. By
using the decomposed theory of planned behaviour (DTPB), this study explored physicians’ and nurses’ behaviour and
adherence to the clinical application of EBHC after participating in the competitions.
Methods: We conducted a 3-month cross-sectional online survey using a structured questionnaire adapted from
the original study of the DTPB to collect behavioural and intention-related data. We also used a model of seven action
stages (from aware of to adhered to) to assess target behaviours. We targeted contestants of the EBHC competitions
between 1999 and 2017 as study participants. Of 631 teams, 321 teams completed the questionnaire, representing a
49.5% response rate. We applied structural equation modelling to test model fit. Moreover, we executed multivariate
logistic regression to identify potential predictors.
Results: Of the respondents, 33.3% reportedly reached the final adhered to stage. The DTPB model exhibited a good
fit to the observed data. All constructs (usefulness, compatibility, peer influence, superior influence, self-efficacy,
resource facilitating conditions, attitude, subjective norms, behavioural control, and intentions) were positively associ‑
ated with the target behaviours, except for ease of use and technology facilitating conditions. Furthermore, the study
model explained the variance in the target behaviours (37.0%). Having managerial duties (odds ratio [OR] =2.03,
95% confidence interval [CI] =1.10–3.77), resource facilitating conditions (OR = 1.06, 95% CI = 1.01–1.11), behavioural
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control (OR = 2.21, 95% CI = 1.47–3.32), and intentions (OR = 1.96, 95% CI = 1.40–2.73) were significant predictors of
the achievement of the adhered to stage.
Conclusions: The study demonstrated the association between determinants of behaviour and clinical applications
and factors influencing adherence to EBHC among competition participants. The adherence rate was not high after
the competitions, and this may be improved by promoting certain factors associated with the target behaviours.
Keywords: Decomposed theory of planned behaviour, Evidence-based healthcare, Clinical application, Seven action
stages (7A)

Contributions to the literature
• The adherence to clinical application of evidencebased healthcare is low (33.3%) among hospitalbased elites after national competition.
• Managerial duties, behavioural intention, perceived behavioural control, and resource facilitating conditions were the positive predictors of
adherence.
• The decomposed theory of planned behaviour
and the seven actions model are useful tools to
understand implementing clinical application of
evidence-based healthcare.

Background
Evidence-based healthcare (EBHC) is recommended as
a core competency for health professionals to improve
the quality of patient care. The principle of EBHC is to
integrate the best research evidence for a clinical situation with patient preference and practitioner expertise
for healthcare decision-making [1, 2]. Practising EBHC
involves five circular steps encountered in clinical
problems: (1) formulate an answerable question in the
format of population, intervention, comparison, and
outcomes; (2) acquire the most relevant research from
literature databases; (3) critically appraise the acquired
evidence; (4) apply the appraised findings in clinical
decision-making; and (5) audit the effectiveness and
efficiency of clinical outcomes.
A seven-stage model was proposed to conceptualise
how new evidence emerges from the evidence hierarchical pyramid [3] and goes through the application pipeline [4]. The model shows a steady decline in ratings
from the (1) aware of, (2) accepted, (3) applicable, (4)
able, (5) acted on, (6) agreed to, and (7) adhered to stages
[5–7]. The first two stages pertain to the recognition of
the clinical problem. The third to fifth stages pertain to
the discipline of clinical quality improvement actions.
The sixth and seventh stages are related to compliance
aid. This model may serve as a useful scale for measuring
practitioner behaviour towards emerging evidence.

In Taiwan, one of the major implementation activities
of EBHC is a national competition held by government
or societies. In this competition, most teaching hospitals
assemble teams to compete in the searching skills for best
evidence and to demonstrate quality improvement projects based on the EBHC steps in their institutions [8, 9].
Many critical clinical issues have been presented. However, little is known about the impact on and adherence
of medical professionals to these hundreds of projects
after the competition.
Accordingly, the objective of this study was threefold:
(1) understand the behaviour towards the clinical application of EBHC among physicians and nurses who had
participated in EBHC competitions, (2) use an intentionbased model to explain the behaviour, and (3) determine
the predictors of the behaviour required to achieve the
final adhered to stage.

Methods
Study framework

The decomposed theory of planned behaviour (DTPB)
[10] was used in the investigation of the target behaviour in this study. The DTPB is a popular model based on
many theories, such as the theory of planned behaviour
[11], the technology acceptance model [12, 13], and innovation characteristic theory [14]. The DTPB model has
been used in numerous studies [10, 15–17].
The DTPB postulates that a behaviour of volition is an
action of both behavioural intention (BI) and perceived
behavioural control (PBC). BI reflects the motivation
towards a behaviour, and PBC refers to the perceptions
of internal and external control over a behaviour. BI can
be divided into three components: attitude (favourable
or unfavourable feelings towards a behaviour), subjective
norms (perceptions that an important person or group
would support an individual to engage or not engage in a
behaviour), and PBC.
A fixed set of salient structures can be analysed for
these constructs under the DTPB. Perceived usefulness,
ease of use, and compatibility are incorporated as components of attitudinal beliefs. Perceived usefulness reflects
the belief that a behaviour will enhance the performance
of potential adopters. Ease of use, as the opposite of
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complexity, represents the degree to which a behaviour
is perceived to be easy to understand, learn, or operate.
Compatibility describes the degree to which a behaviour
fits with the existing values, previous experiences, and
current needs of potential adopters. The DTPB stipulates
that these three components have a positive influence on
attitude towards a behaviour.
Regarding subjective norms, the DTPB states that the
influences of referent groups can be divided into peer
influences and superior influences in an organisational
environment. Peer influences reflect the expectation
from referents, such as colleagues or friends. Superior
influences reflect the expectation from referents, such as
higher-ranking staff.
For PBC, the DTPB stipulates three salient beliefs: the
internal notion of self-efficacy, resource facilitating conditions, and technology facilitating conditions. Self-efficacy is related to the perceived ability or self-confidence
to perform a behaviour. Resource facilitating conditions
reflect the availability of resources required to engage
in a behaviour, such as time, money, or other specialised resources; technology facilitating conditions reflect
the technical compatibility issues that may impede a
behaviour.

established workflow/guideline and planning strategies
to overcome potential obstacles; acted on means that the
evidence is implemented starting with a proper patient
group; agreed means that staff and patients consent to
the evidence through a shared decision-making for feasible solutions; and adhered to means that the staff and
patients are committed to implementing and adhering to
the evidence routinely.

Definitions of assessed behavioural components

Instrument development

The first and second goals of this study were to understand the behaviour of physicians and nurses towards
the clinical application of EBHC. The DTPB-based constructs used in the study are defined as follows: usefulness
reflects the extent of enhanced competence in patient
care; compatibility refers to the degree to which the target behaviour is assimilated into existing care methods;
ease of use refers to the degree of the perceived ease of
performing the target behaviour; peer influences refer to
the expectation from friends and co-workers; superior
influences refer to the pressure from superiors to perform the target behaviour; resource facilitating conditions refer to resources in terms of computers, costs, and
databases; and technical compatibility issues in technology facilitating condition refer to technical compatibility
issues that are associated with changes in care methods.
The third goal of this study was to assess the behaviour of adherence based on the seven-stage model [4].
Each of the stages is defined as follows: aware of means
that evidence is realised only through EBHC competitions; accepted indicates that the evidence is included in
routine work after the establishment of team consensus;
applicable means that the evidence is ready for application in local patient groups with an established workflow/
guideline and the required medical venue (i.e. equipment
and materials); able means that staff members are competent in executing the proposed evidence by using the

We adapted the scale developed by the original DTPB
study [10] to measure each of the constructs in the study
framework. The scale comprises 35 questions containing 60 items. We adapted all items to the context of our
study. All items were rated by a 7-point Likert scale with
the extreme anchors ‘strongly agree/very important’ and
‘strongly disagree/very unimportant’. We invited five
experts (two physicians who were also Taiwanese Evidence-Based Medicine Association board members, two
nurse administrators who were also TEBNA board members, and a nursing professor with expertise in qualitative research and EBHC) to review the initial items. We
calculated the scores of content validity index (CVI) for
the ratings provided by expert reviewers. The CVI scores
ranged from .87 (subjective norms) to .95 (resource
facilitating conditions), indicating that all items were
retainable [18]. We performed a pilot study involving 30
subjects to assess the initial quality of the instrument. We
derived Cronbach’s alpha coefficients ranging from .61
(peer influences) to .93 (resource facilitating conditions),
indicating that the items were homogenous to the corresponding scales [19]. The questions along with the psychometric properties for each construct included in this
study were reproduced in the Additional file 1: Appendix
Table A1. We also added a self-reported behavioural item
and several demographic questions to the questionnaire.
The behavioural item was also rated on a 7-point Likert

Study design and participants

We conducted a cross-sectional field survey nationwide
in Taiwan to collect data on behaviours towards the clinical application of EBHC evidence among physicians and
nurses who had participated in the EBHC competition
(under the category of clinical application) prior to June
2017. Three Taiwanese professional associations—the
Joint Commission of Taiwan (JCT), the Taiwan Nurses
Association, (TWNA), and the Taiwan Evidence-Based
Nurses Association (TEBNA)—organised the EBHC
competition during the study timeframe. A total of 288
(during 1999–2017), 152 (during 2000–2017), and 281
(during 2013–2017) nurses and physicians participated
in the competitions organised by the JCT, TWNA, and
TEBNA, respectively.
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scale with anchors ranging from 1 (‘aware’) to 7 (‘adhered
to’) based on the seven-stage model [4].
Data collection procedures

We conducted a 3-month online anonymous survey to
collect data from potential subjects. We primarily used
Google Forms supplemented by regular mail and e-mail.
The contact information of potential subjects was collected from the organisers of the EBHC competitions.
Statistical analysis

We used IBM SPSS Statistics for Windows (version 20.0)
for our statistical analyses. This paper presents descriptive statistics as percentages, means, and variances. For
inferential statistics, we performed t and Pearson’s χ2
tests to determine associations between factors in terms
of demographics and the target behaviours. We assessed
the scale reliability by using Cronbach’s alpha coefficient,
with the reliability threshold being set to >.70. Furthermore, we derived a summated scale for each subscale by
using the mean value of underlying items. We used multivariate logistic regression to determine the predictors
of the adhered to stage. In addition, we executed structural equation modelling (SEM) by using LISREL8 [20]
to perform confirmatory factor analysis (CFA) and path
analysis with the observed data set. A chi-square test is
inappropriate for testing model fit in SEM. Accordingly,
we selected three goodness-of-fit indices (along with
their corresponding cutoff criteria) for assessment: the
adjusted goodness-of-fit index (AGFI, >.90), comparative fit index (CFI, >.95), and the root mean square error
of approximation (RMSEA, <.05). In general, the AGFI
depends on the sample size [21]. We considered a p value
of <.05 as statistically significant.

Results
Demographic characteristics and distribution of action
stages

We collected a total of 321 complete questionnaires, representing a response rate of 49.5% (321/721). Over half
of the respondents join the EBHC competitions organised by the JCT (162/288, 51.9%), followed by those
organised by the TEBNA (102/281, 32.7%) and TWNA
(48/152, 15.4%). Regarding the participation count for
the EBHC competitions, most of the respondents participated once (133/321, 42.6%), some participated twice
(86/321, 27.6%), and others participated twice or more
(93/321, 29.8%). In addition, the majority of the respondents were nurses (235/321, 75.3%) or had managerial
duties (181/321, 58.0%). Table 1 presents a summary of
the demographic characteristics. Concerning the distribution of action stages, 33.3% (104/321) of the respondents reportedly achieved the adhered to stage and 16.0%
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(50/321) reached the acted on stage. Table 2 provides a
summary of the distribution of action stages.
Model fit and hypothesis assessment

For CFA, the hypothesised structure was a good fit to
the data (χ2 = 539.89, df = 517, p = .24; RMSEA = 0.01;
CFI = 1.00; AGFI = .89). The path analysis results
revealed that the goodness-of-fit indices (RMSEA = .03;
CFI = .99; AGFI = .86) were satisfactory, although χ2 was
significant (χ2 = 746.79, df = 544, p < .001); this indicates
that the study model exhibited a good fit to the observed
data.
Figure 1 illustrates the path coefficients and explanatory powers for the principal constructs of the DTPB.
Perceived usefulness, compatibility, and ease of use
jointly explained approximately 64.1% of the variance
in attitude, and peer influence and superior influence
explained approximately 57.5% of the variance in subjective norms. Furthermore, self-efficacy and the two facilitating conditions (resource and technology facilitating
conditions) collectively explained approximately 54.6% of
the variance in PBC. Overall, the model explained nearly
59.4% of the variance in BI and approximately 37.0% of
the variance in target behaviours. As indicated in Fig. 1,
the paths from perceived usefulness and compatibility to
attitude were significant. However, the path from ease of
use to attitude was non-significant. Both peer and superior influences were significantly linked to subjective
norms; self-efficacy and resource facilitating conditions
(i.e., time- and cost-related measures) were significant
determinants of PBC. All three determinants of intention
were significantly related to BI. Finally, both BI and PBC
were significant determinants of behaviour.
Table 3 presents a summary of the total effects on BI
and the target behaviours. As shown in this table, attitude, subjective norms, and PBC all had indirect effects
on the target behaviours. In addition, perceived usefulness, compatibility, peer and superior influences, selfefficacy, and resource facilitating conditions all had
indirect effects on the target behaviours. However, the
indirect effects of ease of use and technology facilitating
conditions were non-significant.
Association of the adhered to stage with influential factors

As shown in Table 4, several factors in the demographic characteristics had preliminary effects on
the target behaviours to achieve the adhered to stage.
These included age (χ2 = 8.36, p < .05), work experience
(χ2 = 11.06, p < .05), having managerial duties (χ2 = 11.06,
p < .05), speciality (χ2 = 16.99, p < .05), association organising the EBHC competitions (χ2 = 9.87, p < .05), and
EBHC competition count (χ2 = 17.63, p < .05).
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Table 1 Demographic characteristics of respondents to the survey on clinical application of EBHC (N = 312)
Demographic characteristics

All (n = 312)

Achieve ‘adhered-to’ stage

n (%)

No (n = 208)

Yes (n = 104)

n (%)

n (%)

Gender
Male

70 (22.4)

50 (24.0)

20 (19.2)

Female

242 (77.6)

158 (76.0)

84 (80.9)

Age (years)
< 30

12 (3.8)

10 (4.8)

30–40

84 (26.9)

65 (31.2)

19 (18.3)

216 (69.2)

133 (63.9)

83 (79.8)

Working experiences (years)
34 (16.3)

11 ~ 20

139 (44.6)

100 (48.1)

39 (37.5)

133 (42.6)

74 (35.6)

59 (56.7)

College or below

97 (31.1)

67 (32.2)

30 (28.8)

Master or above

215 (68.9)

141 (67.8)

74 (71.2)

Medical center

231 (74.0)

149 (71.6)

82 (78.8)

Regional or lower

81 (23.1)

59 (28.4)

22 (21.2)

Academic degree

Type of institution

Managerial duty

8.36

*

181 (58.0)

107 (51.4)

74 (71.2)

No

131 (42.0)

101 (48.6)

30 (28.8)

Nurse

235 (75.3)

154 (74.0)

81 (77.9)

Physician

77 (24.7)

54 (26.0)

23 (22.1)

Internal

107 (33.9)

72 (34.6)

35 (33.7)

Surgery

44 (14.6)

29 (13.9)

15 (14.4)

Profession

Specialty

Pediatric

35 (11.1)

28 (13.5)

7 (6.7)

Critical care

44 (14.6)

21 (10.1)

23 (22.1)

OBS & GYN

30 (9.1)

16 (7.7)

14 (13.5)

Others

52 (16.7)

42 (20.2)

10 (9.6)

Associations
110 (52.9)

TWNA

48 (15.4)

23 (11.1)

25 (24.0)

102 (32.7)

75 (36.1)

27 (26.0)

Competition times

1.88

0.171

***

0.001

0.458

16.99

**

9.87

**

17.53
104 (50.0)

0.001

0.005

0.007

52 (50.0)

TEBNA

133 (42.6)

***

0.545

0.55

162 (51.9)

0.015

0.37

11.06

Yes

1 time

0.337

6 (5.8)

> 20

JCT

0.92

15.07
40 (12.8)

p

2 (1.9)

> 40
< 10

χ2

***

0.001

29 (27.9)

2 times

86 (27.6)

56 (26.9)

30 (28.8)

3 times or more

93 (29.8)

48 (23.1)

45 (43.3)

EBHC Evidence-based healthcare
JCT Joint Commission of Taiwan, OBS Obstetrics, GYN Gynaecology, TWNA Taiwan Nurses Association, TEBNA Taiwan Evidence-Based Nurses Association
*

p < .05; **p <.01; ***p <.001

We performed logistic regression to further explore
the predicting factors for the adhered to stage by using
both the demographic items and the summated scales of
the DTPB constructs. The values of the summated scale

of a construct are presented as the means of underlying
items. The logistic regression analysis results indicated
that the achievement of the adhered to stage was determined by managerial duties (odds ratio [OR] = 2.03, 95%
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Table 2 Distribution of clinical application achievements in
seven EBHC action stages among survey respondents (N = 312)
Action stage

N (%)

Accumulated
achievement
(%)

Aware of

43 (13.8)

100.0%

Accepted

15 (4.8)

86.2%

Applicable

39 (12.5)

81.4%

Able

18 (5.8)

68.9%

Acted on

50 (16.0)

63.1%

Agreed

43 (13.8)

47.1%

Adhered to

104 (33.3)

33.3%

EBHC Evidence-based healthcare, N Number

confidence interval [CI] = 1.10–3.77; p < .001), resource
facilitating conditions (OR = 1.06, 95% CI = 1.01–1.11;
p < .05), PBC (OR = 2.21, 95% CI = 1.47–3.32; p < .05), and
BI (OR = 1.96, 95% CI = 1.40–2.73; p < .05).

Discussion
This study demonstrated major factors affecting the positive behaviour of medical professionals in the clinical
application of EBHC after competitions, including perceived usefulness and compatibility (in attitude), peer
influences and superior influences (in subjective norms),
and self-efficacy and resource facilitating conditions (in
PBC). We observed that 33.3% of our survey respondents
could achieve the final adhered to stage for their clinical
healthcare. Four major factors—managerial duties, BI,
PBC, and resource facilitating conditions—were the predictors of adherence.
Strength and implications for practice and research

The study findings supported the hypotheses for the
influence of attitude, subjective norms, and on BI. These
findings are consistent with those of previous studies [9,
14–16]. The findings indicate that physicians and nurses
were motivated by the competition and exhibited positive
appraisals, reception of referential opinions, and control
over competence and resources for the clinical application of EBHC. In terms of behaviour, the study findings
supported the influence of BI and PBC on behaviour. The
findings are in accordance with the original DTPB study
[10].
Our results also reveal that perceived usefulness and
compatibility had positive effects on attitude. These findings are consistent with those of other studies on healthcare [15–17] and the original DTPB study on computer
centre usage [10]. The usefulness for enhancing competence in patient care and the compatibility to assimilate
evidence-based care strengthened the attitudes towards

the clinical application of EBHC. However, the influence
of ease of use on attitude was non-significant. The association of ease of use with attitude was empirically unstable
[17]. One possible explanation is that the participants in
the competitions and the survey respondents were elite
practitioners from their respective institutions; therefore,
they were familiar with all EBHC steps, which affected
the influence of this factor.
Our findings support the influences of peers and superiors on subjective norms, similar to earlier studies [10,
17]. This indicates that the respondents complied with
the expectations of peers and superiors to apply EBHC.
The compliance was also reflected on their perception of
the desires of referent groups. Healthcare professionals
typically work in organisational environments and interact in a team atmosphere in their daily routines when
providing care to patients. This suggests that orienting
leadership and team culture towards fostering subjective
norms and peer/superior influences would be effective in
this application.
Self-efficacy and resource facilitating conditions were
significant predictors of PBC in this study, a finding
that is consistent with those of earlier studies [10, 17].
Self-efficacy reflects the competence to apply EBHC.
Resource facilitating conditions refer to resources provided by healthcare institutions. However, our results
did not demonstrate technology facilitating conditions to
be an antecedent of PBC. This suggests that the survey
respondents were highly capable of handling the technical compatibility issues associated with changes in care
methods based on EBHC.
Our logistic regression analysis results indicate that BI,
PBC, and resource facilitating conditions in the DTPB
constructs were all associated with adherence. Another
major factor was the presence of managerial duties. Medical staff members with managerial duties tended to have
stronger motivation and control of resources. They were
more competent to adhere to new caring procedures.
Therefore, the sharing of duties, responsibilities, and
resources may enhance the adherence of physicians and
nurses without managerial duties to the clinical application of EBHC.
Our finding that 33.3% of the respondents achieved the
adhered to stage indicates the difficulty of implementing new healthcare procedures based on good and valid
evidence. Although more than 80% of the respondents
were aware of and accepted the applicable clinical issues,
only 63.1% could turn evidence into real actions and less
than 50% could execute it in their practice. The barriers might come from other team members who do not
have a good concept of EBHC or from the lack of institutional support. Nevertheless, based our study results, we
might provide support for factors affecting BI and PBC
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Fig. 1 Study framework based on the decomposed theory of planned behaviour, along with path coefficients. *p < .05; **p < .01; ***p < .001; 
R2 values are provided in parentheses

to encourage motivation and behavioural change. For
example, resource facilitating conditions were an external drive that might help to achieve the adherence. Some
well-functioned EBHC centres with experienced multidisciplinary teams attended the competitions more often.
They continued to demonstrate improvement in healthcare quality among different medical fields.
Study limitations

First, the questionnaire design required respondents to provide information on the topics of the EBHC

competitions, which might have caused a hint and
unwanted expectation. Subjects who cared about the
consequences of the study or ceased to apply the topics
may refuse to provide their responses. Second, because
our study comprised only competition participants, the
results may not be generalisable to other medical professionals. They were mostly chosen in their institution
and were more capable to perform EBHC. This might
explain why the effects of ease of use and technology
facilitating conditions were not significant in this study.
Third, approximately half of the research targets did
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Table 3 Total effect of DTPB constructs on behavioural intentions and behaviours
Constructs

Behavioral intention

t

Behavior

Standardized effect

t

Standardized effect

0.256

***

3.541

0.106

**

Compatibility

0.228

**

3.249

0.094

**

Ease of use

−0.028

−1.147
*

2.396

−0.012

−1.131
*

2.258

Superior influences

0.044

*

2.396

0.027

*

2.258

Self-efficacy

0.172

***

0.253

***

Technical facilitating conditions

0.030

1.767

0.045

1.780

Resource facilitating conditions

0.057

**

0.084

**

Attitude

0.572

***

11.94

0.236

***

Subjective norm

0.128

**

2.818

0.053

**

Perceived behavioral control

0.272

***

0.402

***

0.412

***

Perceived usefulness

Peer influences

0.044

5.068

2.845

6.139

Behavioral intention

0.018

3.137
2.930

5.406

2.901
5.891

2.602
6.767
6.606

DTPB Decomposed theory of planned behaviour
*

p < .05; **p < .01; ***p < .001

Table 4 Predictors, related to demographic and DTPB constructs,
of adherence
Predictors

Achieving the ‘adhered to’ stage
B

S.E. p

OR

95% CI

Managerial duty (reference group: no)
Yes

0.71

0.31 0.024 2.03 1.10–3.77

Behavioral intentiona

0.67

0.17 0.000 1.96 1.40–2.73

Perceived behavioral controla

0.79

0.21 0.000 2.21 1.47–3.32

0.06

0.03 0.021 1.06 1.01–1.11

Resource facilitation
c onditionsa
Constant

−10.26 1.28 0.000 0.00

DTPB Decomposed theory of planned behaviour
a

summated scale with the mean of the underlying items for the principal
constructs in the study model

not respond to the survey. Some of the non-responders
might not be interested in EBHC, and the percentage of
adherence pipeline might be even lower than the current
results. Forth, there might be a recall bias due to a wide
range of recalling times. However, the bias could be mitigated in the evaluation of behaviour of adherence, which
reflected the current practice. Fifth, the study focused
on individual factors and could not evaluate the systematic effect from institution or government policy. Finally,
most of our respondents worked in medical centres
(74.0%). Although not a statistically significant factor
affecting adherence, this aspect of the study population
may be important in promoting the clinical application
of EBHC in local hospitals or through local practitioners.

Conclusions
This study is the first large-scale survey to demonstrate
factors affecting behaviour and adherence to EBHC
after topic-oriented competitions in Taiwan. The DTPB
provided a robust model to demonstrate the relationship between determinants of the behaviour and clinical
application. The seven-stage model of EBHC application pipeline helped to understand the adherence of
clinical implementation. Only 33% of the respondents
could achieve the final adhered to stage. Through logistic regression, we identified several predictors pertaining to demographics and the DTPB principal constructs
that may help improve the implementation of EBHC in
clinical environments. Healthcare institutions could
encourage their staff with managerial duties to attend
the EBHC competitions and support related resources
to maximize the adherence of clinical applications.
Abbreviations
BI: Behavioural intention; CVI: Content validity index; DTPB: Decomposed
theory of planned behaviour; EBHC: Evidence-based healthcare; JCT: Joint
Commission of Taiwan; PBC: Perceived behavioural control; TEBNA: Taiwan
Evidence-Based Nurses Association; TWNA: Taiwan Nurses Association.

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s12909-022-03610-5.
Additional file 1: Appendix Table A1. DTPB questions adapted for EBHC
CA survey.
Acknowledgements
Not applicable.

Tsai et al. BMC Medical Education

(2022) 22:546

Page 9 of 9

Authors’ contributions
All authors conceived the study question. JMT wrote the first draft of the
manuscript. JMT conducted the literature review. All authors conducted the
analyses. All authors contributed to subsequent drafts and interpretation
of the findings. JMT and SY are study guarantors. The corresponding author
attests that all listed authors meet authorship criteria and that no others meet‑
ing the criteria have been omitted. The author(s) read and approved the final
manuscript.

8.

Funding
This research did not receive any specific grant from funding agencies in the
public, commercial, or not-for-profit sectors.

11.

Availability of data and materials
The datasets generated and/or analysed during the current study are not pub‑
licly available due to private work on doctorial thesis but are available from the
corresponding author on reasonable request.

13.

9.

10.

12.

14.
15.

Declarations
Ethics approval and consent to participate
This study was approved by the Institutional Review Board of MacKay Memo‑
rial Hospital (17MMHIS061e) who had waived the need of informed consent
of this study. All methods were performed in accordance with the relevant
guidelines and regulations.
Consent for publication
No individual’s data are included in this study.

16.
17.
18.
19.

Competing interests
The authors declare that they have no competing interests.

20.

Author details
1
Department of Nursing, MacKay Memorial Hospital, Taipei, Taiwan. 2 Center
for Evidence-Based Medicine, MacKay Memorial Hospital, Taipei, Taiwan.
3
College of Nursing and Health Sciences, Dayeh University, Changhua,
Taiwan. 4 Department of Medicine, MacKay Medical College, No.46, Sec. 3,
Zhongzheng Rd., Sanzhi Dist., New Taipei City 25245, Taiwan. 5 Department
of Dermatology, MacKay Memorial Hospital, Taipei, Taiwan. 6 School of Nurs‑
ing, National Yang Ming Chiao Tung University, No. 155, Sec. 2, Linong Street,
Taipei 112, Taiwan.

21.

Weng YH, Kuo KN, Yang CY, Liao HH, Chen C, Lo HL, et al. Effectiveness
of national evidence-based medicine competition in Taiwan. BMC Med
Educ. 2013;13:66.
Weng YH, Kuo KN, Yang CY, Lo HL, Chen C, Chiu YW. Implementation of
evidence-based practice across medical, nursing, pharmacological and
allied healthcare professionals: a questionnaire survey in nationwide
hospital settings. Implement Sci. 2013;8:112.
Taylor S, Todd PA. Understanding information technology usage: a test of
competing models. Inf Syst Res. 1995;6(2):144–76.
Ajzen I. The theory of planned behavior. Organ Behav Hum Decis Process.
1991;50(2):179–211.
Davis FD. Perceived usefulness, perceived ease of use, and user accept‑
ance of information technology. MIS Q. 1989;13(3):319–40.
Davis FD. User acceptance of information technology: system character‑
istics, user perceptions and behavioral impacts. Int J Man-machine Stud.
1993;38(3):475–87.
Rogers EM. Diffusion of innovations. New York: Free Press; 2003.
Hsieh PJ. Physicians’ acceptance of electronic medical records exchange:
an extension of the decomposed TPB model with institutional trust and
perceived risk. Int J Med Inform. 2015;84(1):1–14.
Hung SY, Ku YC, Chien JC. Understanding physicians’ acceptance of the
Medline system for practicing evidence-based medicine: a decomposed
TPB model. Int J Med Inform. 2012;81(2):130–42.
Ma CC, Kuo KM, Alexander JW. A survey-based study of factors that
motivate nurses to protect the privacy of electronic medical records. BMC
Med Inform Decis Mak. 2016;16:13.
Lynn MR. Determination and quantification of content validity. Nurs Res.
1986;35(6):382–5.
Kerlinger FN, Lee HB. Foundations of behavioral research. Fort Worth:
Harcourt College Publishers; 2000.
Jöreskog KG, Sörbom D. LISREL 8: Structural equation modeling with the
SIMPLIS command language, vol. xvi. Hillsdale: Lawrence Erlbaum Associ‑
ates, Inc; 1993. p. 202–xvi.
Mulaik SA, James LR, Van Alstine J, Bennett N, Lind S, Stilwell CD. Evalu‑
ation of goodness-of-fit indices for structural equation models. Psychol
Bull. 1989;105(3):430–45.

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.

Received: 19 February 2022 Accepted: 6 July 2022

References
1. Guyatt G, Jaeschke R, Wilson MC, Montori VM, Richardson WS. What is
evidence-based medicine? In: Guyatt G, Rennie D, Meade MO, Cook DJ,
editors. Users’ guides to the medical literature: a manual for evidencebased clinical practice. 3rd ed. New York: McGraw-Hill Education; 2015.
2. Sackett DL, Rosenberg WM, Gray JA, Haynes RB, Richardson WS. Evidence
based medicine: what it is and what it isn’t. 1996. Clin Orthop Relat Res.
2007;455:3–5.
3. Alper BS, Haynes RB. EBHC pyramid 5.0 for accessing preappraised evi‑
dence and guidance. Evid Based Med. 2016;21(4):123–5.
4. Glasziou P, Haynes B. The paths from research to improved health out‑
comes. ACP J Club. 2005;142(2):A8–10.
5. Heneghan C, Perera R, Mant D, Glasziou P. Hypertension guideline recom‑
mendations in general practice: awareness, agreement, adoption, and
adherence. Br J Gen Pract. 2007;57(545):948–52.
6. Pathman DE, Konrad TR, Freed GL, Freeman VA, Koch GG. The aware‑
ness-to-adherence model of the steps to clinical guideline compli‑
ance. The case of pediatric vaccine recommendations. Med Care.
1996;34(9):873–89.
7. Widyahening IS, van der Graaf Y, Soewondo P, Glasziou P, van der Heijden
GJ. Awareness, agreement, adoption and adherence to type 2 diabetes
mellitus guidelines: a survey of Indonesian primary care physicians. BMC
Fam Pract. 2014;15:72.

Ready to submit your research ? Choose BMC and benefit from:

• fast, convenient online submission
• thorough peer review by experienced researchers in your field
• rapid publication on acceptance
• support for research data, including large and complex data types
• gold Open Access which fosters wider collaboration and increased citations
• maximum visibility for your research: over 100M website views per year
At BMC, research is always in progress.
Learn more biomedcentral.com/submissions

