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Background: The Nagasaki Acute Myocardial Infarction Secondary Prevention Clinical Pathway (NASP) is a regional pathway that
aims to standardize practices related to the treatment of acute myocardial infarction in order to improve patient prognoses. This study
aimed to understand physician backgrounds and concerns regarding implementation of the NASP.

Methods and Results: This exploratory sequential mixed-methods study was developed around the RE-AIM (reach, effectiveness,
adoption, implementation, and maintenance) framework. Following focus group interviews, the web-based, self-administered
questionnaire survey with a cross-sectional study design was given to 62 physicians who practiced at acute care hospitals (ACHs),
primary care hospitals (PCHs), or outpatient clinics (OCs) in the Nagasaki prefecture. Hayashi’s quantitative theory type Il analysis
was used to assess the quantitative relationship between physician characteristics and their concerns. In addition, physicians were
clustered based on the types of concerns they had. Our results demonstrated that specialists in cardiovascular disease held more
concerns regarding implementation of the NASP. Furthermore, workload burden was found to be the most common concern among
these physicians. Cooperation between physicians at ACHs and physicians at PCHs/OCs was also found to be vital for the NASP.

Conclusions: Interventions such as modifications to the NASP operation may assist in alleviating concerns regarding the NASP
and allow for the development of tailored interventions and effective expansion of the pathway.

Key Words: Clinical pathway; Lipid management; Mixed methods; RE-AIM framework; Secondary prevention of acute myocardial
infarction

known as heart attack, is a leading cause of

mortality from cardiovascular events globally,
including in Japan. Although the incidence of AMI in Japan
has improved over the past few decades, recent trends also
indicate that incidence of AMI have actually increased in
the younger population.!2 This, along with advances in
clinical techniques, has led to a generally lower rate of
mortality since 1995,! demonstrating the rising importance
of secondary prevention. Moreover, therapeutic approaches
for the management of cholesterol in patients with AMI
varies widely by medical institute.34 Standardization of
the treatment methods for patients suffering from AMI
may improve the prognoses of patients and alleviate the

!- cute myocardial infarction (AMI), commonly

burden of decision-making for physicians.

Recently, a guideline-based regional clinical pathway,
named the Nagasaki Acute Myocardial Infarction
Secondary Prevention Clinical Pathway (NASP), was imple-
mented in 8 foundation hospitals in Nagasaki, Japan. This
pathway strives to maintain low-density lipoprotein
(LDL)-cholesterol levels <70mg/dL in patients who have
experienced an AMI. It does so by offering standardized
medical services at both acute care hospitals (ACHs) and
primary care hospitals/outpatient clinics (PCHs/OCs). The
effectiveness of the NASP has been demonstrated through
improved achievement rates of LDL-cholesterol levels
<70mg/dL at discharge in a previous study.5 Further
details about the NASP can be found in a previous study.¢
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The NASP is currently expanding to more healthcare
facilities; however, further outreach to other hospitals and
regions in Japan will require overcoming perceived barriers
against the implementation of the NASP among healthcare
providers (HCP) involved in the operation of the NASP.”
Previous studies have summarized the barriers against
implementing a clinical pathway among clinicians, and
grouped the barriers into individual, interpersonal, and
institutional levels.3? In order to expand the NASP to new
hospitals and regions, a tailored approach may be effective
for overcoming the barriers perceived by physicians.1?

The NASP will likely encounter both barriers that have
been reported from previous clinical pathways and those
that are unique to the NASP. In addition, the relationship
between the characteristics of the physicians and these
barriers remains unclear. Understanding the etiology of
such physician concerns is vital for developing effective
tailored interventions. Therefore, the objectives of this
study were to identify the current concerns regarding the
implementation of the NASP, to assess the associations
between these concerns and physician characteristics using
Hayashi’s quantitative theory type II analysis, and to
identify key physician characteristics for the development
of tailored approaches by clustering physicians based on
the types of concerns.

Methods

Study Design

This study was a non-interventional exploratory sequential
mixed-methods design, beginning with a qualitative study
phase followed by a quantitative study phase, following
the RE-AIM (reach, effectiveness, adoption, implemen-
tation, and maintenance) framework.!12 Prior to data
collection, the study methodology was approved by an
independent institutional review board, the Shiba Palace
Clinic Institutional Review Board (Approval no. 152060_
rn-34912). Prior to submission, this manuscript was
reviewed by the Nagasaki University Graduate School of
Biomedical Sciences Ethics Committee (Medical Course,
Approval no. 23101301).

Overview of the Qualitative Study Phase

The focus group interviews were first conducted in person
from December 2022 to February 2023 with 24 physicians
who had experience treating patients with AMI in alignment
with the NASP at foundation hospitals in Nagasaki city to
collect key practices and barriers to the dissemination and
operation of the NASP. The interview guide, described in
a previous publication,® was originally developed based on
the RE-AIM framework, and was then independently
reviewed by 3 cardiologists working at ACHs. The 1-h
interviews were facilitated by researchers with experience
in qualitative interviews, using a semi-structured interview
guide developed based on the RE-AIM framework. After
data collection from the interviews, 2 researchers with
different academic backgrounds independently performed
data coding and theme identification. Further details of
the study methods for the qualitative study phase can be
found in our previous publication.® The identified themes
and insights were applied to develop the original survey
questions in Japanese (Supplementary Appendix; an English
translation of the survey questions can be found in our
previous publication).¢ Following the interviews, the
web-based, self-administered questionnaire survey was

implemented on a cross-sectional study design to quantify
selected findings from the interviews. Details of the study
methods for the quantitative survey are described in the
paragraphs below.

Study Setting and Participants in the Quantitative Survey
Physicians who practiced at foundation hospitals or OCs
in the Nagasaki prefecture and were willing to participate
in the survey were considered eligible participants and
invited to complete the study survey. Eligible participants
were recruited in 2 ways: a non-probability convenient
sampling approach, and a physician panel approach
(Supplementary Figure). In the non-probability convenient
sampling approach, representatives of the foundation
hospitals and OCs in the Nagasaki prefecture were contacted
by the researchers and asked to list potential participants
with a medical specialty in cardiovascular disease (CVD)
and/or with experience treating patients with AMI in
alignment with the NASP. In addition, a physician panel
was used to supplement recruitment of physicians practicing
at PCHs/OCs in the Nagasaki prefecture. The recruitment
of eligible participants and dissemination of the question-
naire were conducted using a physician panel owned and
operated by Medical Tribune (https://medical-tribune.co.
jp/). Medical Tribune, which provides survey services, has
over 137,000 physicians registered as of October 2022. For
the panel recruitment, an email was sent to all cardiologists
registered to Medical Tribune as practicing in the Nagasaki
prefecture. Consent was obtained from those who clicked
the link and agreed to participate in the study. Participants
were then asked to answer screening questions, and those
who were eligible for the study were directed to the main
questionnaire.

Data Collection in the Quantitative Survey

The original survey questions were developed through
qualitative data integration of the focus group interviews
with guidance from the RE-AIM framework. Prior to
administration to the eligible participants, a pilot study
was conducted among several CVD experts to ensure the
validity of the survey question items and the constitution
and cognition of the survey. The survey was implemented
in June 2023 using different administration approaches,
depending on the recruitment method. For the non-
probability convenient samples, an online survey tool,
Qualtrics® (Qualtrics, Provo UT), was used to design the
questionnaire, and the questionnaire link was distributed
to potential participants via email. For the physician panel,
a questionnaire that was identical to the one described
above, including wording of questions, answer formats, and
survey logic, was developed and distributed to potential
participants in the Nagasaki prefecture by Medical Tribune.

Statistical Analysis in the Quantitative Survey

Descriptive statistics were performed to summarize partici-
pant characteristics and participant-reported data, and
participants were subgrouped based on whether or not
they had concerns regarding the implementation of the
NASP. All statistical tests were 2 sided, and P values <0.05
were considered statistically significant.

Hayashi’s quantitative theory type II analysis, a multiple
linear discriminant analysis of categorical data, was
performed to assess the quantitative relationship between
dependent and independent variables.!314 Quantitative
theory type II analysis calculates category scores, which
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Figure 1. Dendrogram of the types of concerns regarding the implementation of the Nagasaki Acute Myocardial Infarction

0.0

show the strength of association between a dependent
variable and multiple independent variables, while
considering other covariates. Larger categorical scores
indicate a stronger association with a dependent variable.
The quantitative theory type Il model was developed based
on correlation coefficients among participant characteristic
and participant-reported data assessed using Cramer’s V
statistic. An independent variable was selected into the
model if a correlation coefficient with a dependent variable
showed a very strong association, defined as Cramer’s V
statistic of >0.25.15 If a selected covariate was highly corre-
lated with other selected covariates (Cramer’s V statistic
>0.50), their Cramer’s V statistic values with a dependent
variable were compared and the one with a higher Cramer’s
V statistic value was included in the model to prevent a
potential multicollinearity. In addition to categorical
scores, the partial correlation coefficients and the ranges of
category scores, defined as the difference between the
maximum and minimum of the category scores for each
independent variable, were calculated. A wider range of
category scores indicates that the independent variable has
greater influence on the dependent variable. 16
Agglomerative hierarchical clustering analysis was
performed using Ward’s method.!” This clustering method
was selected as it is effective with smaller datasets, easy to
understand visually through a dendrogram, and the ward
method gives robust results by using the squared distance
between all points and centroid.!” Three criteria were used
to determine the optimal number of clusters: visual
assessment of the dendrogram; pseudo F statistic, where a
high value of the pseudo F statistic indicates an optimal
number of clusters;!® and pseudo T-squared statistic, where
a low value of the pseudo T-squared statistic indicates an
optimal number of clusters.!® The results from the dendro-
gram, pseudo F statistic (18.9), and pseudo T-squared
statistic (5.6) suggested using 5 clusters (Figure 1). However,
if participants were clustered into 5 clusters, 1 cluster
included only 2 participants, which is an insufficient number

of participants to identify the characteristics of the cluster.
Therefore, the next suggested number of clusters of 4
was used in this study (pseudo F statistic 15.5; pseudo
T-squared statistic 11.6). The differences in participant-
reported data between the subgroups were examined using
Fisher’s exact tests.

All statistical analyses were performed using SAS version
9.4 (SAS Institute) or R statistical software version 4.1.2
(R Foundation).

Results

Participant Characteristics

Participant demographic and clinical characteristics as well
as participant reported data were subgrouped by those
who had concerns for the implementation of the NASP at
their medical institutes, and those who did not (Tables 1,2).
The characteristics of the participants were similar in both
the non-probability convenience sampling group and the
physician panel group. The only differences were in the
areas of medical specialty and experience with catheter
intervention. This was expected, as the physician panel
was intentionally composed of both cardiologists and
non-cardiologists. Among the 62 participants, 28 (45.2%)
had concerns, and 34 (54.8%) did not. In terms of the type
of medical institute, most of the participants with concerns
were those working at ACHs (89.3%). Conversely, those
who were not concerned were at PCHs/OCs (67.7%). For
‘number of hospital beds’, the largest group of participants
with concerns were those at hospitals with >400 hospital
beds (42.9%), while those without concerns were at hospitals
with <20 beds (44.1%).

Every participant who voiced a concern specialized in
CVD (100%). The majority of those who were not concerned
were in internal medicine with a specialty other than CVD
(58.8%). Similarly, the vast majority of participants with
‘experience performing catheter interventions’ had concerns
regarding implementation (96.4%), whereas those without
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Age (years)
<30
30-39
40-49
50-59
=60
Type of medical institute
ACHs that accommodate AMI
PCHs/OCs that accommodate AMI
No. hospital beds at the medical institute
>400
200-399
20-199
<20
Medical specialty
Cardiovascular
Internal medicine other than cardiovascular
Clinical experience (years)
<10
10-19
2029
=30
Experience with catheter intervention
Yes
No

Table 1. Participant Characteristics From the Quantitative Study Phase

Total Concerned Not concerned

(n=62) (n=28) (n=34)

5(8.1) 3(10.7) 2 (5.6)
17 (27.4) 10 (35.7) 7 (20.6)
15 (24.2) 3(10.7) 12 (35.3)
13 (21.0) 7 (25.0) 6(17.7)
12 (19.4) 5(17.9) 7 (20.6)
36 (58.1) 25 (89.3) 11 (32.4)
26 (41.9) 3(10.7) 23 (67.7)
18 (29.0) 12 (42.9) 6(17.7)
11 (17.7) 8 (28.6) 7 (20.6)
15 (24.2) 5(17.9) 6(17.7)
18 (29.0) 3(10.7) 15 (44.1)
42 (67.7) 28 (100.0) 14 (41.2)
20 (32.3) 0 (0.0) 20 (58.8
13 (21.0) 8 (28.6) 5(14.7)
17 (27.4) 6 (21.4) 11 (32.4)
16 (25.8) 7 (25.0) 9 (26.5)
16 (25.8) 7 (25.0) 9 (26.5)
48 (77.4) 27 (96.4) 21 (61.8)
14 (22.6) 1(3.6) 13 (38.2)

Data are presented as n (%). ACH, acute care hospital; AMI,
primary care hospital.

acute myocardial infarction; OC, outpatient clinic; PCH,

Table 2. Participant-Reported Data From the Qualitative Study Phase

Previously utilized another clinical pathway
The NASP is already implemented at my medical institute

Have sufficient clinical knowledge about lipid management for the
secondary prevention of ACS

Strongly agree
Agree
Disagree
Strongly disagree

Expertise required for understanding the NASP procedures
Requires significant expertise (very difficult to understand)
Requires some expertise (somewhat difficult to understand)
Requires less expertise (less difficult to understand)
Requires no expertise (not difficult to understand)

Total Concerned Not concerned
(n=62) (n=28) (n=34)
32 (51.6) 16 (57.1) 16 (47.1)
42 (67.7) 24 (85.7) 18 (52.9)
15 (24.2) 11 (39.3) 4 (11.8)
40 (64.5) 17 (60.7) 23 (67.7)
7 (11.3) 0 (0.0) 7 (20.6)
0 (0.0) 0 (0.0) 0 (0.0)
1(1.6) 1(3.6) 0 (0.0)
10 (16.1) 4(14.3) 6(17.7)
48 (77.4) 21 (75.0) 27 (79.4)
3(4.8) 2(7.1) 1(2.9)

Data are presented as n (%). Q1: Previously utilized another clinical pathway. Q5: The NASP is already implemented at my medical institute.

Q7: Have sufficient clinical knowledge about lipid management for the sec

ondary prevention of ACS. Q8: Expertise required for understanding

the NASP procedures. ACS, acute coronary syndrome; NASP, Nagasaki Acute Myocardial Infarction Secondary Prevention Clinical Pathway.

experience typically did not (38.2%). Regarding lipid
management, every participant who had concerns (100%)
agreed with ‘having sufficient clinical knowledge about
lipid management for the secondary prevention of acute
coronary syndrome (ACS)’, whereas 20.6% disagreed with
having sufficient knowledge. Last, 24 (85.7%) participants
with concerns and 18 (52.9%) participants without concerns

Circulation Reports Vol.

reported that the NASP is already implemented at their
medical institute.

Measuring the Correlation Between Goncerns and
Participant Demographics, Clinical, and Other Data

The correlation coefficients between the dependent
(concerns) and independent variables (participant demo-
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Medical Hospital Medical

Correlation Coefficients Institute Beds Specialty

Medical Institute

Hospital Beds at the Medical
Institute

Medical Specialty

Years of Clinical Experience

Experience with Catheter
Intervention

Have Previous Clinical
Pathway Experience

The NASP is already
Implemented at My Medical
Institute

Have Sufficient Clinical
Knowledge about Lipid
Management for the
Secondary Prevention of
ACS

Perceived Difficulties for

Understanding the NASP
Procedures

Concerns regarding
Implementation of the NASP 0.574 0.395
at My Medical Institute

Clinical
Experience

0.184 0.413 0.100 0.349 0.324 0.003

Catheter Other NASP Lipid
Interven- Clinical Implemen- Manageme
tion Pathway tation

Difficulties
of NASP

Figure 2. Correlation coefficients between participant characteristic and participant-reported data were calculated using Cramer’s
V statistic. Blue indicates a weak correlation, and red indicates a strong correlation. The magnitude is illustrated by color depth.
ACS, acute coronary syndrome; NASP, Nagasaki Acute Myocardial Infarction Secondary Prevention Clinical Pathway.

Pathway; OC, outpatient clinic; PCH, primary care hospital.

Do Not Have Have . Score Partial Correlation
> .
Concerns Concerns Characteristics Range Coefficients
-1.0 -0.5 0.0 0.5 1.0
Type of Medical Institute
0.412 ACH 0.983 0.388
20.571 PCH/OC
Medical Specialty
0.432 :
-0.906 Cardiovascular 1338 0.480
Non-cardiovascular
Knowledge of Lipid Management
0.042 Yes
-0.328 0.369 0.109
No

Figure 3. Physician backgrounds and their associations with concerns regarding the implementation of the NASP using Hayashi’s
Quantitative Theory Type 2. ACH, acute care hospital; NASP, Nagasaki Acute Myocardial Infarction Secondary Prevention Clinical

graphic, clinical, and other reported data) are shown in
Figure 2. Cramer’s V was used to determine correlation
(here in referred to as V). There was a strong correlation
(V20.250) between the presence of concerns about the
implementation of clinical pathways at the workplace for
the following items: ‘type of medical institution (V=0.574)’,
‘number of beds in the hospital (V=0.395)’, ‘medical
specialty (V=0.626)’, ‘experience performing catheter
interventions (V=0.413)’, ‘status of clinical pathway

implementation (V=0.349)’, and ‘knowledge about lipid
management for the secondary prevention of ACS
(V=0.324). There was also a strong correlation between
the number of beds in the hospital and the type of medical
institution (V=0.813). In comparison, the type of medical
institution exhibited a stronger correlation with the existence
of concerns regarding the introduction of clinical pathways
at the workplace than it did with the number of beds at
the hospital. There was also a strong correlation between
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Table 3. Types of Concerns for NASP Implementation
Concerned (n=28)
Types of concerns for NASP implementation at my medical institutet
The level of agreement among physicians at the medical institute 15 (53.6)
The level of agreement among other HCPs at the medical institute 8 (28.6)
The environment at the medical institute (such as medications used) 4 (14.3)
The cooperation required between ACH physicians and PCH/OC physicians 16 (57.1)
Workload burden 18 (64.3)
Performance level 7 (25.0)
General concerns 0 (0.0)
Do not feel that the implementation of the NASP is effective 2(7.1)

Data are presented as n (%). tParticipants were allowed to select a maximum of 3 answer choices. Q11: Types of
concerns for NASP implementation at my medical institute. HCP, healthcare provider. Other abbreviations as in

Tables 1,2.

experience performing catheter interventions and medical
specialty (V=0.618). Medical specialty also demonstrated
an even stronger correlation with the presence of appre-
hensions concerning the implementation of a clinical
pathway at the workplace. There was also a strong correla-
tion between medical specialty and the status of clinical
pathway implementation (V=0.557). Medical specialty
indicated a stronger correlation with the existence of
concerns regarding the introduction of clinical pathways at
the workplace than with the status of clinical pathway
implementation.

Hayashi’s Quantitative Theory Type 2 Analysis

The results of the multivariate analysis using Hayashi’s
quantitative theory type 2 analysis, using ‘the presence or
absence of concerns about the implementation of the
NASP at the workplace’ as the dependent variable, are
shown in Figure 3. Based on the results of the univariate
correlation coefficients, the model incorporated the ‘type
of medical institution’, ‘medical specialty’, and ‘knowledge
about lipid management for secondary prevention of ACS’
as independent variables. The characteristics of physicians
who expressed concerns about the implementation of the
NASP at their workplace included ‘working at an ACH
that treats AMI’ (category score=0.412, herein referred to
as C), ‘specializing in cardiovascular’ (C=0.432), and
‘possessing sufficient knowledge about lipid management
for secondary prevention of ACS’ (C=0.042). The variable
that had the most influence on the presence or absence of
concerns regarding the implementation of the NASP at the
workplace was the ‘medical specialty’ variable (range=1.338;
partial correlation coefficient=0.480).

Clustering the Participants Based on the Types of Concerns
Participants were clustered based on the types of concerns
that they had (Table 3). The most prevalent concern was
‘workload burden’ at 64.3%, followed by ‘the coopera-
tion required between ACH physicians and PCH/OC
physicians’ (57.1%), and ‘the level of agreement among
physicians at the medical institute’ (53.6%).

The number and frequencies of participants with each
type of concern by cluster is shown in Table 4. Overall, the
concerns that were significantly different across the clusters
were ‘the level of agreement among physicians at the
medical institute’ (P<0.001), ‘the level of agreement among
other HCPs at the medical institute (P<0.001)’, ‘the
cooperation required between ACH physicians and

PCH/OC physicians’ (P=0.025), and ‘workload burden’
(P<0.001). When clustering by frequently reported type of
concerns, 4 clusters were generated and characterized. For
Cluster 1, 100% of the participants had concerns for ‘the
level of agreement among physicians at the medical institute’
and ‘workload burden’, and 50% had concerns for ‘the
cooperation required between ACH physicians and PCH/
OC physicians’. Therefore, this cluster was designated as
‘Dr. focused on physician concerns within the hospital’.
For Cluster 2, 100% of the participants had concerns for
‘workload burden’ and 77.8% had concerns for ‘the
cooperation required between ACH physicians and PCH/
OC physicians’. This cluster was designated as ‘Dr. focused
on physician concerns between hospitals’. In Cluster 3,
100% of the participants had concerns for ‘the level of
agreement among physicians at the medical institute’ and
‘the level of agreement among other HCPs at the medical
institute’, while 60% had concerns for ‘workload burden’.
This cluster was designated as ‘Dr. focused on HCP
concerns within the hospital’. Last, for Cluster 4, 75% had
concerns for ‘the cooperation required between ACH
physicians and PCH/OC physicians’ and 50% had concerns
for ‘the level of agreement among physicians at the medical
institute’. Therefore, this cluster was designated as ‘Dr.
focused on HCP concerns between hospitals’.

Discussion

The present study on physician concerns regarding the
implementation of the NASP revealed that almost half of
the sampled participants harbored at least 1 reservation
regarding the program’s implementation. Notably, concerns
were associated with the type of medical institute, physician
medical specialty, and their clinical acumen in lipid
management for the secondary prevention of ACS. Among
these factors, medical specialty was the most significant
determinant influencing apprehensions related to the NASP.
Furthermore, through a cluster analysis, we categorized
participants with reservations into 4 distinct groups. These
insights provide a detailed landscape of the physician
characteristics associated with concerns regarding the
implementation of the NASP. Understanding these
characteristics is vital for developing targeted interventions
aimed at specific groups of physicians to address and
mitigate their particular concerns, thereby fostering wider
acceptance and successful integration of the NASP in
clinical practice.
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Table 4. Description of Participant Characteristics Based on Types of Concerns
Cluster 1 Cluster 2 Cluster 3 Cluster 4 P value
No. participants 6 9 5 8
Cluster label Dr. focused on Dr. focused on Dr. focused on HCP Dr. focused on HCP
physician concerns physician concerns concerns within the concerns between
within the hospital between hospitals hospital hospitals
Cluster characteristics * 100% had concerns  * 100% had concerns ¢ 100% had concerns  * 75% had concerns
about 'the level of about 'workload about 'the level of about 'the cooperation
agreement among burden’ agreement among required between
physicians at the » 77.8% had concerns physicians at the ACH physicians and
medical institute’ and  gpout ’the cooperation ~ Medical institute’ and ~ PCH/OC Physicians’
‘workload burden’ required between ‘the level of * 50% had concerns
* 50% had concerns ACH physicians and agreement among about 'the level of
about 'the cooperation  PCH/OC physicians’  Oother HCPs at the agreement among
required between medical institute physicians at the
ACH physicians and * 60% had concerns medical institute’
PCH/OC physicians’ about 'workload
burden’
Types of concerns about the implementation of the NASP at my medical institute
The level of agreement 6 (100.0) 0 (0.0) 5(100.0) 4 (50.0) <0.001
among physicians at the
medical institute
The level of agreement 0 (0.0) 2(22.2) 5(100.0) 1(12.5) <0.001
among other HCPs at the
medical institute
The environment at the 1(16.7) 0 (0.0) 2 (40.0) 1(12.5) 0.176
medical institute (such as
medications used)
The cooperation required 3 (50.0) 7 (77.8) 0(0.0) 6 (75.0) 0.025
between ACH physicians
and PCH/OC physicians
Workload burden 6 (100.0) 9 (100.0) 3 (60.0) 0 (0.0) <0.001
Performance level 0(0.0) 3(33.3) 0(0.0) 4 (50.0) 0.102
Do not feel that the 1(16.7) 1(11.1) 0 (0.0) 0 (0.0) 0.810
implementation of the
NASP is effective

Data are presented as n (%). P values were calculated using the Fisher's exact test. HCP, healthcare provider. Other abbreviations as in

Tables 1,2.

Concerns Regarding the Collaboration Between Specialists
in CVD and Primary Care Physicians
The results from this study indicated that physicians who
specialized in cardiovascular medicine were more likely to
have concerns regarding the implementation of the NASP.
Moreover, one of the identified clusters from this study,
‘Dr. focused on physician concerns between hospitals’, had
concerns regarding the cooperation required between
ACH physicians and PCH/OC physicians. Specialists in
CVD play a crucial role in managing patients with AMI by
identifying high-risk cases. These cases may include patients
with advanced coronary atherosclerosis, multivessel
coronary artery disease, those undergoing lipid management
who may require proprotein convertase subtilisin/kexin
type 9 (PCSKY) inhibitors, or those with significantly
reduced heart function due to heart failure. Specialists in
CVD then decide whether these patients require more
intensive treatment. However, cooperation between these
specialists and primary care physicians is also crucial for
long-term disease management of AMI, as patients often
suffer from other comorbidities that must be managed
together with AMI, and it is also important to provide
frequent feedback on patients’ lifestyle habits. Therefore,
it is important to have regular check-ups with primary
care physicians who are readily available for addressing
comorbidities and frailty to improve patient outcomes.
Another concern regarding collaboration may result

from primary care physicians about identifying and treating
the adverse effects from high-intensity statins (the maximum
dosage of a strong statin allowed per day). Revising the
current NASP materials to incorporate a Q&A section for
primary care physicians, focusing on prescribed medication
and adverse events, may help to alleviate these concerns.

The NASP Requires Further Awareness and Agreement
Between HCPs Within the Same Institute

Although the implementation of the NASP has been
progressing since July 2022, it has also encountered some
roadblocks. In particular, there is a NASP council that was
formed by representatives with 100% participation from
percutaneous coronary intervention implementation facil-
ities in the city of Nagasaki, as well as some participation
from prefectural and municipal medical associations in the
Nagasaki prefecture. A point of discussion at a council
meeting was that some physicians were not following the
NASP for their treatment of AMI. These reports indicate
that these physicians may be applying the original
institutional protocol for certain procedures instead of the
NASP. Moreover, there are also reports that even within
the same institute, there are discrepancies in physicians
following the NASP. Thus, it is possible that awareness of
the NASP has not yet reached the appropriate threshold,
even in institutes that have implemented the pathway.
Generally, physicians gain competency with the NASP
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through a NASP leader visiting their facility to explain the
pathway. However, as this generally only occurs with key
physicians, collaboration between the key physicians and
other physicians and HCPs at the institute is necessary to
raise awareness within the institute. Thus, increasing
collaboration and the level of agreement between HCPs at
the same institute may foster further discussion and lead to
expanded usage of the NASP.

Previous studies have indicated that the successful
application of clinical pathways can not only improve
collaboration, but also show positive clinical outcomes.20
Furthermore, initiatives such as conducting case study
meetings for specific groups, providing feedback on the
effectiveness of NASP, and regular updates on the usage
rate of the NASP may stimulate cooperation from other
physicians and HCPs, and aid in the development of
multi-disciplinary teams (nurses, pharmacists, registered
dieticians).

Workload Burden Was the Most Reported Goncern for the
Implementation of the NASP

The most reported concern by participants was that they
believed that the implementation of the NASP would
increase their workloads. Generally, standardizing clinical
practices can mitigate concerns by potentially reducing
workloads and treatment errors, as well as enhancing
patient outcomes.”?! However, certain NASP-specific
interventions may be required to alleviate workload burden.

Currently, the NASP materials are included in the
Okusuri-techo (Medication Notebook) in paper form, but
as it is not necessary to present it to a primary care physician,
this could lead to patients being more forgetful, resulting
in additional work for the physician to fulfill the criteria of
the NASP. In order to alleviate this issue, the Okusuri-techo
could be replaced by the Ketsuatsu-techo (Blood Pressure
Notebook, which must be brought to the physician), or
all-inclusive materials could be developed for patients.
Shinzo-byo-techo (Heart Health Diary), for example, is
used to record treatment information for heart disease as
well as blood pressure and weight, and must be presented
to the primary care physician at each visit to share home
blood pressure readings and other measurements. This
type of system could reduce the chances of patients not
bringing the appropriate materials for the NASP.

In addition, some participants from the focus group
interviews pointed to prescribing PCSK9 inhibitors for
AMI patients with LDL-cholesterol of >70mg/dL even
after prescribing high-intensity statins and ezetimibe as a
disagreeable aspect of the NASP (data not shown).
Therefore, it is possible that their concerns about workload
burden stem from the administration procedure of
PCSKO9 inhibitors. Currently, training patients to use self-
administrated injectables is not consistent among physicians,
with >40% stating that they do not train their patients.?
Moreover, there is a lack of standard practices for HCPs
on the proper way to educate patients, especially since
product labels fail to define what sufficient training entails.
This situation may be contributing to the inconsistent
training methods. The results from 1 ethnographic study
revealed that while certain organizations adhere to compre-
hensive, self-devised training protocols and subsequent
follow ups, others simply provide minimal training with
little to no follow up.? In addition, HCPs themselves may
lack the capacity to adequately train patients despite their
best intentions. Furthermore, HCPs might not have the

necessary resources to properly educate patients regardless
of their intentions. Within today’s healthcare setting,
physicians are faced with reduced appointment durations
for individual patients and a diminishing amount of direct
interaction time.23# For example, the limitation of time
has been identified as a major obstacle when conducting
inhaler training at medical institutes, compelling physicians
to place less emphasis on training to conserve time.2s
Therefore, it may be possible to ease the burden on
physicians training their patients to use self-injectable
PCSKD9 inhibitors by promoting awareness campaigns on
the training of self-injectables, or changing the outpatient
environment.

Future Studies

The findings from this study can be leveraged for future
studies. For example, the designated clusters can facilitate
the provision of effective tailored interventions. Prediction
models could be developed for the clusters using charac-
teristics of physicians, such as medical specialty, years of
clinical experience, and hospital size, allowing for a
targeted understanding of the concerns that physicians
may have when expanding the NASP to other prefectures
and regions. The next step for the NASP should be to
assess the key factors that lead to a successful intervention
through the Consolidated Framework for Implementation
Research (CFIR).? Last, this study identified both physi-
cians who had concerns regarding the NASP, and those
who did not. A study examining the differences in LDL-C
<70mg/dL achievement rates and prognoses between these
2 groups would provide insight into the real-world clinical
impact of these concerns.

Study Limitations

This study has several limitations. First, other HCPs
involved in the NASP, such as nurses and pharmacists,
may have unique concerns that are different from those of
the physicians surveyed. Second, the questionnaire was
conducted during early phase implementation of the NASP,
which may result in some bias with the responses. However,
the statistical analysis approaches were considered to be
robust for the sample size of this study. Allowing a
physician the time to become more familiar with the
pathway may also bring up different concerns, especially
for non-cardiovascular specialists at PCH/OC. Third, there
was limited external validity or generalizability of the study
as the participants were recruited solely from the Nagasaki
prefecture, meaning that the concerns from this study may
be specific to the region. Fourth, despite our best efforts,
the sample size was relatively small for a study examining
the quality of clinical care. Last, only a small proportion
of physicians who received the panel’s invitation to the
study agreed to participate. This may have led to bias in
the answers and limited reproducibility of the study. Despite
these limitations, this study provides valuable insights into
the disease management of AMI and can contribute to
improving patient quality of life.

Conclusions

This study aimed to identify physician concerns, and
understand the etiology of these concerns regarding the
implementation of the NASP in order to develop tailored
solutions for continuing the expansion of the pathway. The
key findings from this study are that participants with

Circulation Reports Vol.6, December 2024



Concerns for NASP Implementation

563

expertise in CVD, along with those working at ACHs, had
more concerns, and that workload burden was the most
common concern. Understanding the types of physicians
who have concerns enables targeting of physicians with
certain backgrounds, while understanding the types of
concerns allows for targeted interventions such as making
changes to the NASP materials. Overall, this study offers
greater insight into the implementation of the NASP, and
also offers solutions to the problems that may hamper the
future expansion of the pathway.
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