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Abstract

Introduction: Although medical research (MR) is constantly promoted, a global deficit of medical researchers has been noted.
We aimed to explore the relationship among practice, perceptions, attitudes, barriers and motivation toward MR and its impacts
on MR publication.

Methods: A cross-sectional study included 262 senior medical students and interns. An electronic, standardised Likert scale
questionnaire was used to collect the data. Binary logistic regression was used to determine the odds ratio between characteristics
and MR publication. Confirmatory factor analysis was used to confirm the loading factor of each question, and structural equation
modeling (SEM) was used to investigate the relationship between latent variables and MR publication.

Results: Cronbach’s alpha revealed a good internal reliability of 0.93. The accumulated grade point average did not differ between
those who had published and those who had not. MR presentations were strongly associated with MR publication. SEM showed
that attitudes (0.71, p<0.001) and perceptions (0.27, p<0.001) had a direct effect on practices. Practices (0.49, p<0.001) and
attitudes (0.30, p<0.001) had a direct effect on motivation, while motivation had a total effect = 0.36, p<0.001 on MR publication
through MR presentation as a mediator.

Conclusion: Positive attitudes and perceptions might lead to positivity in the intention to practice MR, which would lead to
motivation and finally increase the odds of MR publication. Different approaches to promote excitement and perceptions in MR
learning should be encouraged by teachers and faculty members.
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Practice Highlights
= Enjoyment and excitement should be promoted while learning medical research.
=  Medical research experiences enhanced publication, particularly medical research presentations.
=  Extracurricular medical research activities should be routinely promoted.
=  Facilitators in medical research might be tailor-made for each individual.
=  Regular meetings regarding medical research with mentors or role models should be held.

L. INTRODUCTION 4.7% to 1.5% in the 1980s and 2014, respectively
Health-related research is constantly promoted and has (Carberry et al., 2021; Davila, 2016; Puljak, 2007).
gained great importance over time (Sobczuk et al., 2022). Several barriers toward conducting medical research
However, a global shortage of medical researchers was (MR) have been reported among undergrads and
noted despite an increasing demand for them (Funston et postgraduates. For instance, lack of allotted time, lack of
al., 2016). For example, in the US, the proportion of physician engagement in research early during medical
medical researchers has declined from approximately students’ training, and lack of mentoring and guidance
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(Bonilla-Escobar et al., 2017; El Achi et al., 2020;
Habineza et al., 2019; Okoduwa et al., 2018). To resolve
these problems, medical education has globally
incorporated research methods and epidemiology into its
curriculum (Carberry et al., 2021). Nevertheless, only a
minority of medical students had reached the primary
goal of research, namely publishing (Bonilla-Escobar et
al., 2017; Carberry et al., 2021; Laidlaw et al., 2012).

Factors associated with MR publication have been
identified. Students from highly ranked undergraduate
institutions were more likely to achieve publication.
Mentors also played an important role in increasing the
likelihood of publication. For example, a student
working with a mentor with a PhD degree or a mentor
with prior publication(s) with prior mentee(s) increases
the chance of achieving publication (Parker et al., 2021).
Medical students participating in an extracurricular
scientific activity, such as the Scientific Society of
Medical Students, or who take a scientific writing skills
course, were also associated with greater odds of
producing a scientific publication (Valladares-Garrido et
al., 2022).

One of the main reasons researchers conduct a study is
because of what they believe )Lev et al., 2010). Attitudes
toward and barriers against health research influence
research success )Lev et al., 2010; Memarpour et al.,
2015; Osman, 2016). Attitudes and motivations toward a
particular type of study also showed a positive
relationship with achievement )Ma & Xu, 2004; Ozer,
2020; Simpson & Oliver, 1990(. Furthermore, a theory
of success describes perception leading to passion, and
the continuation of passion leading to obsession, which
drives an individual to succeed )Dange, 2016;
Schellenberg et al., 2022).

Previously, several studies reported descriptive data on
attitudes, practices, knowledge levels, perceptions,
motivation and barriers involving research among
medical and science students (AlGhamdi et al., 2014; Al-
Shalawy & Haleem, 2015; Arif et al., 2018; El Achi et
al., 2020; Habineza et al., 2019; Memarpour et al., 2015;
Osman, 2016; Pallamparthy & Basavareddy, 2019).
Even though these factors are known to affect one's
behaviour, to our knowledge, research on whether these
factors are associated with research publications among
medical students is scarce.

Without research, no breakthroughs can be achieved in
managing disease. Therefore, strategies to enhance
medical students' appreciation of research and
publication should be promoted. As a step toward this
goal, our study aimed to determine the relations between
MR practices, perceptions, attitudes, barriers and
motivation toward medical research and their effect on
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MR publications among senior medical students and
internists graduated from Phramongkutklao College of
Medicine, Thailand. Furthermore, we also explore the
differences in the characteristics and MR experiences of
the participants between the publishing group and the
non-publishing group. The goal involved influencing
future research and actions to increase research
publications among physicians in the country and
contribute to medical practices.

II. METHODS
A. Study Design and Subjects

A cross-sectional study based on a self-administered
survey was conducted at Phramongkutklao College of
Medicine (PCM), Bangkok, Thailand. The survey was
distributed among senior medical students, including
fourth-, fifth-, and sixth-year students and internists who
graduated from PCM. The total number of senior
medical students and internists was 292 and
approximately 250 interns, respectively. The curriculum
at PCM is spread out over six years, with the first three
being pre-clinical years spent studying basic science and
the last three being clinical years spent developing
clinical experiences. An introductory module about MR
is mandatory in three years of the curriculum in the third,
fourth, and sixth years of medical school. Firstly, third-
year medical students learn the basics of MR, such as
basic study designs focusing on quantitative methods,
data analysis, and research proposal development.
Furthermore, students learn about public health aspects,
including community participation. Secondly, fourth-
year medical students learn more about advanced study
designs and are more focused on conducting a study and
multivariate analysis. Fourth-year students were divided
into eight groups of approximately twelve to conduct a
community-based research proposal before finalizing
their project as a report. Finally, sixth-year medical
students were divided into pairs or a group of three to
conduct medical research to improve medical care in a
community hospital setting. Then the research is
presented, and a manuscript report is submitted.
However, an MR publication was not mandatory. After
they graduated, the students were sent to both Thai Army
hospitals and government hospitals run by the Ministry
of Public Health to work as interns.

The present study included senior medical students and
internists due to their similar MR experiences. First, both
groups were enrolled within the same curriculum
paradigm. Second, the MR presentation and publications
are according to the willingness of the student, as MR
publications and presentations are not mundane. Finally,
almost all the published research among the population
is from projects developed during their fourth and sixth
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years as medical students. Therefore, several projects
were published during the internship.

B. Data Collection

We used an electronic standardised questionnaire,
including six parts: short answer questions for obtaining
demographic data; a 5-score Likert scale questionnaire
on practice, perceptions, attitudes, barriers, and
motivation toward MR. The questionnaire was translated
using related published work that is relevant to this
paper, as well as the investigators’ experience and
context of PCM (El Achi et al., 2020; Funston et al.,
2016; Habineza et al.,, 2019; Ichsan et al., 2018;
Kamwendo, 2002; Okoduwa et al., 2018; Pallamparthy
& Basavareddy, 2019). In addition, five expert
professors examined the content validity and reliability
of the questionnaire; pilot testing was conducted among
66 first year medical students and Cronbach’s alpha
score ranged from 0.74-0.93. Then the questionnaire was
launched in November and December of 2022 as a
Google Form and advertised via social media to the study
population. Information sheets, objectives, and methods
ofthe study were provided on the first page of the Google
Form, which participants were asked to read carefully
before agreeing to participate. The questionnaire was
then self-completed and took, on average, about 1015
minutes to complete. The finalised Cronbach’s alphas
were 0.83, 0.84, 0.74, 0.89, 0.88, and 0.93 for practices,
perceptions, attitudes, barriers, motivation and overall
questions, respectively.

Practice was defined as their willingness or intention to
practice MR (EI Achi et al., 2020). Perceptions are how
the student perceives the importance of MR, while
attitude is how they feel about conducting MR (El Achi
et al., 2020; Funston et al., 2016). Barriers are defined as
what the students perceive as being resistant to
conducting MR; on the other hand, motivations are what
they perceive as facilitating conducting MR (Habineza et
al., 2019; Okoduwa et al., 2018).

C. Statistical Analysis

All data were downloaded from Google Forms, and data
analyses were performed using StataCorp, 2021, Stata
Statistical Software: Release 17. College Station, TX:
StataCorp LLC. A frequency distribution of
demographic characteristics was performed to describe
the study subjects. Categorical data were presented as
percentages, and continuous variables were presented as
means and standard deviations (SD). Univariable and
multivariable logistic regression analysis was used to
determine the odds ratio (OR) and adjusted odds ratio
(AOR) with a 95% confidence interval (CI) of the
association between the characteristics and MR
experiences of the participants and the MR publication.
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All statistical tests were two-sided, and a p-value less
than 0.05 was considered statistically significant.

The structural equation modeling (SEM) using
maximum likelihood extraction was done to find out how
the latent variables, including practice, perceptions,
attitudes, barriers, and motivation, were related and what
effect it had on MR publications. The procedure is
comprised of two steps. The first is validating the
measurement model, which is carried out primarily using
confirmatory factor analysis (CFA), and the other is
fitting the structural model, which is achieved primarily
through path analysis of latent variables. CFA was
applied to demonstrate the impact of each question
(observed variable) on different beliefs toward MR
(latent variable) and presented as a lambda. Questions
with a low factor loading (below 0.60) were excluded
from the SEM. During the SEM construction, questions
with factor loadings below 0.60 were also removed. In
the final model, there are 17 observed variables included
within the SEM. The samples/observed variable were
15.41, which is more than 10, indicating adequate sample
size for SEM (Wolf et al., 2013). The SEM was carried
out to investigate the relationship among latent variables
and their impact on MR publication in our study
population. The six following indices were used to
evaluate model fit: (1) the chi-square test, ¥2; (2) the chi-
square test over degree of freedom (df), ¥2/df (3) the
comparative fit index, CFI; (4) the Tucker—Lewis index,
TLI (5) the root-mean square error of approximation,
RMSEA; and (6) the root-mean square residual,
(SRMR). All these indices indicated a proposed fit for
SEM data. A y2/df lower than 2, CFI greater than 0.95,
TLI greater than 0.95, RMSEA less than 0.06 and SRMR
less than 0.06 each indicated a good fit between the data
and the hypothesised model.

III. RESULTS
A. Characteristic of Participants

Table 1 demonstrates the characteristics of participants
stratified by MR publishing. A total of 139 senior
medical students and 123 interns participated in the
survey. The response rate was 47.6% and 49.2% for
senior medical students and interns, respectively. Over
one-fifth (22.1%) of the participants had published MR
and were mostly internists (81.0%). Approximately 60%
of the participants were male, corresponding to an
enrolment at PCM of 60 male and 40 female students.
The accumulated grade point average (GPAX) was
approximately the same at 3.44+0.3 among both published
and those who had not published. Regarding, MR
experience or roles served during medical student years,
being a group leader (AOR: 2.12, 95% CI: 0.97 to 4.64,
p=0.06) was associated with MR publishing. Finally,
those having experience in MR presentation, whether

oral or poster, and international or national presentation,
25



were strongly associated with MR publishing, with
adjusted odds ratios of 4.34 (p<0.001) shown in Table 2.

Non-Published Published
Characteristics
n (% of 204) n (% of 58)

Demographics
Sex

Male 119 (58.3) 37 (63.8)

Female 85 (41.7) 21 (36.2)
Educational level

Clinical year 128 (62.7) 11 (19.0)

Intern 76 (37.3) 47 (81.0)
Accumulated grade point average (GPAX)

Mean + SD 3.4+0.3 3.4+0.3
Medical research participation
MR elective 59 (28.9) 15(25.9)
Time spent on MR (hours/week)

<1 119 (58.3) 27 (46.6)

1-5 56 (27.5) 17 (29.3)

5-10 15 (7.4) 7(12.1)

>10 14 (6.9) 7 (12.0)
Extra curriculum research activity 39 (19.1) 23 (39.7)
Academic club activity 30 (14.7) 13 (22.4)
MR experience during medical student

Group leader 45(22.1) 24 (41.4)

Design MR 89 (43.6) 34 (58.6)

Proposal writing 142 (69.6) 45 (77.6)

Data enter 126 (51.5) 41 (70.7)

Data analysis 99 (48.5) 34 (58.6)

Literature review 125 (61.3) 42 (72.4)

Manuscript writing 76 (37.3) 33 (56.9)

None 734 2334
National MR presentation

Oral presentation 23 (11.3) 22 (37.9)

Poster presentation 22 (10.8) 22(37.9)
International MR presentation

Oral presentation 7(3.4) 8 (13.8)

Poster presentation 9(4.4) 15(25.9)
Published national MR 0(0) 29 (50.0)
Published international MR 0(0) 37 (63.8)

MR: Medical Research
Table 1. Characteristics of participants stratified by medical research publishing experience (N=262)
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Non-
Published

Published

Characteristics OR 95% CI  p-value AOR 95% CI  p-value
n (% of 204) n (% of 58)
Sex

Male 119 (58.3) 37 (63.8) ref ref

Female 85 (41.7) 21 (36.2) 0.79 0.43-1.45 0.455 0.76 0.37-1.56 0.458
Educational level

Clinical year 128 (62.7) 11 (19.0) ref ref

Intern 76 (37.3) 47 (81.0) 3.09 1.74-5.50  <0.001 6.67 3.12-14.28  <0.001
Accumulated grade point average (GPAX)

Mean+SD 3.4+0.3 3.4+0.3 1.02 0.40-2.59 0.971 0.417  0.12-1.41 0.159
Extra curriculum research activity 39 (19.1) 23 (39.7) 2.78 1.48-5.23 0.002 1.47 0.62-3.46 0.379
MR experience during medical
student

Group Leader 45(22.1) 24 (41.4) 2.49 1.34-4.63 0.004 2.12 0.97-4.64 0.060
MR presentation

No 170 (83.3) 27 (46.6) ref ref

Yes 34 (16.7) 31(53.5) 574  3.05-10.82 <0.001 4.34 1.99-947  <0.001

MR: Medical Research, OR: Odds Ratio, AOR: Adjusted Odds Ratio, CI: Confidence interval
Table 2. Univariable and multivariable analysis of characteristics and medical research experiences by medical research publishing experience

B. Confirmatory  Factor of Practices,
Perceptions, Attitudes, Barriers and Motivation toward

Medical Research

Table 3 demonstrates the confirmatory factor analysis
(CFA) of practices, perceptions, attitudes, barriers and
motivation Likert scores and MR publishing experience.
In the practice section, all questions had a loading factor
of approximately 0.80. The loading factors for
perception range from 0.74 to 0.79, except for two
questions: (1) research or publication should be
mandatory and (2) research experience should be a
criterion for residency training. For the attitude section,
the CFA found that MR is exciting and MR is enjoyable,
with high impacts of 0.89 and 0.87, respectively,

Analysis
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followed by MR being valuable and essential for the
medical profession, with loading factors of 0.58 and
0.54, respectively. However, for the questions where MR
is complicated and time-consuming, the loading factor
was relatively low, under 0.30. Regarding barriers, lack
of exposure and opportunities, training and support,
mentoring and guidance, and lack of personal knowledge
of the research process all had a high loading factor of
over 0.70. Lack of statistical support, funding, and lack
of rewards or motivations had relatively lower loading
factors between 0.60 and 0.69. For motivation, pursuit of
further education, pursuit of personal interest, improving
their potential in research skills, having mentor
guidance/role model and to be a part of solving medical
problems in society had high loading factors over 0.70.
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Previous published 5 4 3 2 1
Questions A p-value
medical research n (%) n (%) n (%) n (%) n (%)
Practice
L . Published 7(12.1) 20 (34.5) 25(43.1) 4(6.9) 23.9)
1. Willingness to take part in any research related task ) 0.83 <0.001
Non-Published 12 (5.9) 25(12.3) 121 (59.3) 29 (14.2) 17 (8.3)
. Published 6(10.3) 15 (25.9) 22 (37.9) 12 (20.7) 3(5.2)
2. To spend more than 2 months on a research project ) 0.79 <0.001
Non-Published 3(1.5) 21(10.3) 87 (42.7) 72 (35.3) 21(10.3)
. . o . Published 4 (6.9) 16 (27.6) 21 (36.2) 14 (24.1) 3(.2)
3. To devote the same time for medical research as their university studies ) 0.82 <0.001
Non-Published 4(2.0) 15(7.4) 75 (36.8) 75 (36.8) 35(17.2)
. . Published 3.2+0.9
Overall practice Likert score (Mean+SD) ) <0.001
Non-Published 2.6£0.8
Perception
. . . L Published 13 (22.4) 28 (48.3) 13 (22.4) 23.9) 23.9)
1. Medical research promoting critical thinking ) 0.79 <0.001
Non-Published 16 (7.8) 83 (40.7) 80 (39.2) 17 (8.3) 8(3.9)
. Published 51(25.0) 91 (44.6) 49 (24.0) 734 6(2.9)
2. Enhancing one’s career prospect ) 0.76 <0.001
Non-Published 20 (34.5) 28 (48.3) 8 (13.8) 1(1.7) 1(1.7)
Published 11 (19.0) 34 (58.6) 11 (19.0) 1(1.7) 1(1.7)
3. Enhances knowledge ) 0.79 <0.001
Non-Published 36 (17.7) 79 (38.7) 69 (33.8) 14 (6.9) 6(2.9)
o Published 6(10.3) 11 (19.0) 25 (43.1) 9 (15.5) 7(12.1)
4. Research/publication should be mandatory ) 0.58 <0.001
Non-Published 7(3.4) 27(13.2) 83 (40.7) 50 (24.5) 37 (18.1)
. Published 15 (25.9) 24 (41.4) 16 (27.6) 1(1.7) 2 (3.5)
5. Research is important ) 0.74 <0.001
Non-Published 24 (11.8) 73 (35.8) 82 (40.2) 17 (8.3) 8(3.9)
) o . . Published 4(6.9) 15 (25.9) 22 (37.9) 10 (17.2) 7(12.1)
6. Research experience should be a criterion for residency training ) 0.61 <0.001
Non-Published 734) 24 (11.8) 84 (41.2) 45(22.1) 44 (21.6)
. . Published 3.6+0.7
Overall perception Likert score (Mean+SD) ) <0.001
Non-Published 3.2+0.7
Attitude
. . Published 18 (31.0) 32(55.2) 8 (13.8) 0(0) 0(0)
1. Medical research is valuable ) 0.58 <0.001
Non-Published 29 (14.2) 100 (49.0) 66 (32.4) 5(2.5) 4(2.0)
. . » Published 10 (17.2) 17 (29.3) 18 (31.0) 9 (15.5) 4(6.9)
2. Medical research is exciting ) 0.89 <0.001
Non-Published 9(4.4) 27 (13.2) 84 (41.2) 52 (25.5) 32 (15.7)
. L Published 10 (17.2) 9 (15.5) 20 (34.5) 14 (24.1) 5(8.6)
3. Medical research is enjoyable ) 0.87 <0.001
Non-Published 47 (23.0) 63 (30.9) 76 (37.3) 15(7.4) 3(1.5)
. . . Published 15(25.9) 29 (50.0) 12 (20.7) 1(1.7) 1(1.7)
4. Medical research is complicated ) 0.15 0.019
Non-Published 68 (33.3) 69 (33.8) 57(27.9) 6(2.9) 4(2.0)
. L . Published 4(6.9) 16 (27.6) 26 (44.8) 9 (15.5) 3(5.2)
5. Medical research is time consuming* . 0.28 <0.001
Non-Published 8(3.9) 30 (14.7) 106 (52.0) 45(22.1) 15(7.4)
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Published 17 (29.3) 20 (34.5) 19 (32.8) 0 (0) 2 (3.5)
6. Medical research is essential for medical profession . 0.54 <0.001
Non-Published 20(9.8) 60 (29.4) 92 (45.1) 22 (10.8) 10 (4.9)
Published 3.5+£0.6
Overall attitude Likert score (MeantSD) ) <0.001
Non-Published 3.240.5
Barrier
. Published 8 (13.8) 15(25.9) 30(51.7) 4 (6.9) 1(1.7)
1. Lack of allotted time ) 0.50 <0.001
Non-Published 23 (11.3) 46 (22.6) 109 (53.4) 20 (9.8) 6(2.9)
. Published 7(12.1) 12 (20.7) 27 (46.6) 10 (17.2) 2 (3.5)
2. Lack of exposure and opportunities ) 0.73 <0.001
Non-Published 22 (10.8) 52 (25.5) 107 (52.5) 16 (7.8) 7(3.4)
» Published 4(6.9) 11(19.0) 24 (41.4) 14 (41.4) 5(8.6)
3. Lack of training and support . 0.79 <0.001
Non-Published 11(5.4) 48 (23.5) 102 (50.0) 35(17.2) 8(3.9)
. ) Published 4(6.9) 7(12.1) 19 (32.8) 20 (34.5) 8 (13.8)
4. Lack of mentoring and guidance . 0.73 <0.001
Non-Published 13 (6.4) 38 (18.6) 93 (45.6) 46 (22.6) 14 (6.9)
. Published 8(13.8) 12 (20.7) 18 (31.0) 15(25.9) 5(8.6)
5. Lack of funding . 0.61 <0.001
Non-Published 21(10.3) 51(25.0) 87 (42.7) 35(17.2) 10 (5.0)
Published 4(6.9) 14 (24.1) 23 (39.7) 13 (22.4) 4 (6.9)
6. Lack of personal knowledge of research process . 0.70 <0.001
Non-Published 23 (11.3) 62 (30.4) 77 (37.8) 39 (19.1) 3 (L.5)
. Published 5(8.6) 12 (20.7) 23(39.7) 11 (19.0) 7(12.1)
7. Lack of statistical support ) 0.69 <0.001
Non-Published 14 (6.9) 67 (32.8) 78 (38.2) 39 (19.1) 6(2.9)
L Published 9 (15.5) 23(39.7) 15(25.9) 7(12.1) 4(6.9)
8. Lack of rewards or motivations . 0.61 <0.001
Non-Published 55(27.0) 61(29.9) 68 (33.3) 16 (7.8) 4 (2.0
) Published 12 (20.7) 25(43.1) 17 (29.3) 4(6.9) 0 (0)
9. Curriculum overload 0.49 <0.001
Non-Published 64 (31.4) 68 (33.3) 60 (29.4) 10 (4.9) 2 (1.0)
o Published 3.8+0.9
Overall barrier Likert score (Mean+SD) ) 0.087
Non-Published 3.9+0.9
Motivation
o Published 13 (22.4) 29 (50.0) 12 (20.7) 4(6.9) 0(0)
1. Focus on pursuing higher degrees . 0.62 <0.001
Non-Published 22 (10.8) 85 (41.7) 69 (33.8) 21(10.3) 7(3.4)
. o Published 9 (15.5) 23(39.7) 19 (32.8) 6(10.3) 1(1.7)
2. Formal recognition by university . 0.45 <0.001
Non-Published 20 (9.8) 77 (37.8) 69 (33.8) 27 (13.2) 11(5.4)
. . Published 12 (20.7) 29 (50.0) 14 (24.1) 3(5.2) 0(0)
3. Pursuit of further education 0.72 <0.001
Non-Published 24 (11.8) 73 (35.8) 77 (37.8) 17 (8.3) 13 (6.4)
. . Published 9 (15.5) 13 (22.4) 21(36.2) 12 (20.7) 3(5.2)
4. Pursuit of personal interest ) 0.73 <0.001
Non-Published 5(2.5) 38 (18.6) 73 (35.8) 55(27.0) 33 (16.2)
5. Improving their potential in research skill Published 14 (24.1) 15 (25.9) 24 (41.4) 4(6.9) 1(1.7) 0.85 <0.001
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Non-Published 734 44 (21.6) 90 (44.1) 41 (20.1) 22 (10.8)
) . Published 11 (19.0) 24 (41.4) 16 (27.6) 6(10.3) 1(1.7)
6. Having mentor guidance/role model ) 0.78 <0.001
Non-Published 13 (6.4) 43 (21.1) 92 (45.1) 35(17.2) 21(10.3)
. ) . . . Published 11 (19.0) 18 (31.0) 25(43.1) 2(3.5) 2(3.5)
7. To be a part of help in solving medical problems in society ) 0.80 <0.001
Non-Published 10 (4.9) 45(22.1) 96 (47.1) 29 (14.2) 24 (11.8)
Published 3.6+£0.7
Overall motivation Likert score (Mean+SD) <0.001
Non-Published 3.1£0.8
e df y/df CFI TLI SRMR RMSEA
Overall goodness of fit indices
1409.40 491 2.87 0.79 0.77 0.101 0.094

*Negative Question, 5 = Strongly Agree, 4 = Agree, 3 = Mediocre, 2 = Disagree, 1 = Strongly disagree, A = Loading factor

Table 3. Confirmatory factor analysis of practice, perception, attitude, barrier and motivation Likert-score and medical research publishing experience
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C. SEM of Practices, Perceptions, Attitudes, Barriers
and Motivation and MR Publishing

The SEM is developed from five latent variables, leading
to the outcome, including medical research presentation
and publication (Figure 1). We found that perception has
a direct effect on both practices (0.27, p<0.001) and
motivation (0.12, p= 0.087). Perceptions and attitudes
also correlated (0.57, p<0.001). Practices and attitudes
have a direct effect on motivation, 0.49 and 0.30,
respectively (p<0.001 for both). The indirect effect of
attitudes through practices on motivation was 0.71 * 0.49
= 0.35, all coefficients p<0.001. Practices also exhibited

1.Willingness to take
o.32-#| partin any research

related task

2 Medical research is
LA -
exciting

037 2.To spend more than 2 3To de_vohe the same time
months on a research project | %32%| for medical research as
their university studies

a direct negative effect on barriers (-0.13, p= 0.072).
Regarding our primary outcome, both motivation and,
surprisingly, barriers also revealed a positive direct effect
on MR publishing (0.28, p<0.001 for motivation and
0.15, p= 0.014 for barriers). The MR presentation
experience also showed a direct effect on MR publication
(0.26, p<0.001). Furthermore, MR presentation also
acted as a mediator for motivation, with an indirect effect
of 0.08 and a total effect of motivation on MR
publication of 0.36. The SEM model provided a good fit
for the data (y¥df= 1.67, CFI= 0.96, TLI= 0.95,
RMSEA=0.05, SRMR= 0.05).
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Figure 1. SEM of practices, perceptions, attitudes, barriers and motivation and MR publishing

IV. DISCUSSION

We successfully enrolled 139 PCM senior medical
students, and 123 interns graduated from PCM. This
study is the first to formulate a SEM on the relationship
between practices, perceptions, attitudes, motivation and
barriers to MR publication and presentation. We found
that attitudes, practices and motivation significantly
contribute to MR publication and presentation. The roles
and experiences that medical students have in medical
research during their medical student years are also
important to the success of MR publications. However,
because our population only includes those who have
studied or are studying at PCM, additional external
validation may be required.

The Asia Pacific Scholar, Vol. 8 No. 4 / October 2023
Copyright © 2023 TAPS. All rights reserved.

This study described how baseline characteristics and
MR experiences were associated with MR publication.
Unsurprisingly, a higher proportion of interns had
published MR. GPAX, on the other hand, were not
associated with MR publication, which is a common
factor in a relative study with positive associations
toward perceptions, attitudes and practices (El Achi et
al., 2020). A large study in China also reported that
research engagement was associated with improving
overall learning outcomes (Zhang et al., 2022). This
controversy may be explained by two reasons. First, the
time required for developing MR and publications is
large and might interfere with normal curriculum
activity. A study in Colombia noted that their students
believed that they could obtain higher GPAs if they were
not involved in research (Bonilla-Escobar et al., 2017).
The latter is that MR skills and academic skills might not
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completely overlap. While MR engagement might
improve science, scholarship, and professionalism, other
domains, such as clinical practice, require more time and
effort to learn (Zhang et al., 2022).

MR experiences and roles during MR learning also play
an important part in MR publication. Experience in MR
presentation was strongly associated with MR
publication. This may be partially explained by the
student's readiness before the research presentation;
students need to be highly knowledgeable about their
own research, and knowledge is a key to success and
behavioural change (Bettinghaus, 1986; Pengpid et al.,
2016). Furthermore, presentation requires planning,
preparation, creating visual aids, and practicing one’s
presentation skills. The effort and time spent on this
process might be motivation to achieve a higher goal,
namely publication. Our study demonstrates that MR
presentations, whether nationally, internationally, oral,
or poster, are highly associated with MR publication.
Thus, MR presentations should be promoted.

Those who had been group leaders had a higher chance
of MR publication. During the PCM curriculum, the
group leader for MR conduct was never assigned and was
elected in each group. Northouse mentioned two forms
of leadership: assigned and emergent. Those assigned
leadership positions were given the role of group leader.
When an individual is perceived as one of the most
influential members of a group or organization, that
person is exhibiting emergent leadership (Northouse,
2021). Medical leadership development was seen to
improve outcomes at the individual, organizational and
clinical levels (Lyons et al., 2021). Several leadership
training programs in medicine and clinical practices were
widely visible. However, to our knowledge, no
curriculum focusing on medical research leadership was
available.

Perception is described as a method for identifying and
interpreting the environment and the meaning of sensual
motivations. Cognition may influence perception, which
can also occur subconsciously and without cognizance
(Saini et al., 2020). Some literature has been carried out
showing perceptions, attitudes, and motivation toward
research among medical students, in which those with
positive perceptions mostly had positive attitudes and
motivation (AlGhamdi et al., 2014; El Achi et al., 2020;
Osman, 2016). These were similar to our research
showing that perception impacts positively on practices
and motivation.

In line with the current study, the theory of planned
behaviour describes that one’s attitude and how they

perceive the behaviour directly affect their intention to
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perform the behaviour (Bosnjak et al., 2020). The SEM
also demonstrated that perception and attitude directly
affect the population’s intention to conduct MR
(practice). Moreover, a study in Turkey on the
predictiveness of attitude and motivation on achievement
(vocational English course scores) found a significant
positive relationship between attitude and motivation,
attitude and achievement, and motivation and
achievement (Ozer, 2020). Therefore, a positive attitude
may positively impact their motivation and their
willingness to practice MR. The feeling that MR is
exciting and enjoyable had the greatest impact on the
attitude domain. Hence, activities that increase the
excitement and joy of conducting MR should be
encouraged.

The main factors impacting MR publication are
motivation, practices, attitudes and perceived barriers.
Based on the health-belief model (HBM), providing
motivation as needed might help students overcome the
triggers of MR barriers so that correct thoughts and
perceptions about MR will arise. Thus, techniques
derived from motivational interviews might be a useful
option for encouraging students toward MR publication
(Tober, 2013). One of the most important motivations in
our study is having a mentor or role model, and the lack
of a mentor constitutes a high-impact barrier. Therefore,
mentors should play an important role in guiding their
students toward research success. Based on motivational
interview techniques, active listening might be the key
skill for mentors to better understand their students’
motivations and empower them toward success (Rollnick
etal., 2010).

Surprisingly, our study showed that perceived barriers
had a positive impact on MR publication. The perception
of a barrier greatly influences the likelihood of an
individual’s uptake of that behaviour (Becker &
Maiman, 1975). Usually, a barrier is a resistance to
achieving a goal, which negatively affects achievement.
However, the barriers included in our study consisted of
a lack of exposure and opportunities, training and
support, mentoring and guidance, and statistical support.
As aresult, those who had not yet published any medical
research may not have had the prestige of encountering
these barriers, which is why they are perceived as
insignificant.

The practice domain included three questions: (1)
willingness to participate in any research-related task; (2)
willingness to spend more than two months on a research
project; and (3) willingness to devote the same amount
of time to medical research as they did to their university
studies, indicating a willingness to practice medical
research. Willingness is the quality or state of being
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prepared to accomplish something. A study in China
about speaking English demonstrated that the
willingness to communicate is directly related to
motivation and mastery approach (Turner et al., 2021).
Furthermore, passion and obsession are what drive an
individual to succeed (Dange, 2016).

In view of all the factors presented, mentors have an
important role to play in guiding and facilitating the
students' acquisition of adequate experience in medical
research during their medical school years. A good
extracurricular MR learning environment might be
needed to ensure statistical confidence and exposure to
conducting research. Actively listening to students and
empowering and motivating them to break through
barriers may result in successful MR publications. In
addition, a different approach to learning MR might be
needed to promote attitudes, perceptions and motivations
toward MR. According to Self-Determination Theory
(SDT), when students perceive that the primary purpose
of learning is to obtain external rewards, such as exam
grades, they may perform less well due to a detrimental
effect on their intrinsic motivation (Deci et al., 1999).

SDT revealed that three basic needs must be fulfilled to
empower one's attitude and motivation, including
autonomy, competence, and a feeling of belonging (Deci
et al., 1999). To promote these basic needs, faculty
members could provide extracurricular research time,
give choice to research topics and mentors, and hire
students to be research assistants, if possible, to promote
their autonomy (Rosenkranz et al., 2015). Competence
could be enhanced by early research skills introduction
and practical training (Rosenkranz et al., 2015). Research
mentors may play a crucial role in fostering a sense of
belonging toward MR by promoting well-functioning
group work through guidance and evaluation (Dorrance
et al., 2008). Furthermore, portfolios, logbooks and
reflective journals are particularly useful to improve the
students’ attitude and motivation (Taylor & Hamdy,
2013). Constant positive feedback from mentors during
MR activities is encouraged to improve the learning
environment (Peifer et al., 2020). A different approach to
learning MR might also benefits the MR learning
environment, for example, through game-based learning
and other collaborative learning models (Blakely et al.,
2009).

The present study encountered several limitations. First,
the study included only senior medical students and
interns who graduated from PCM, so the model might
not be accurately applied to other universities with
different curricula and further validation might be
needed. Even though most participants who had
published a MR were interns (81%), the medical research
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published was composed while they were medical
students. Second, the study was a cross-sectional study,
and causal relationships were unavailable. However,
according to PCM curricula, for most participants, the
MR presentation and their experience with medical
research came before the MR publication. Furthermore,
personal beliefs change over time, and recall bias might
have affected the study results. (Seitz et al., 2017). The
beliefs elicited by the questionnaire comprised the
participants' current beliefs, rather than beliefs formed
during their participation in medical research
publications. As a result, our study investigated only the
participants' current beliefs and their impact on the
publication of medical research. A further prospective
cohort or qualitative study on whether the students’
current beliefs toward MR are related to successful MR
publication is encouraged. Finally, because only
participants who volunteered to take part in the study
were included, selection bias may also be a significant
limitation of this study. Our study had considerable
strengths, there had been no reports describing practices,
perceptions, attitudes, motivation and barriers toward
medical research. However, this is the first study to
formulate a SEM model displaying factors related to MR
publication.

V. CONCLUSION

Medical research experience and positive practices or
willingness, perception, attitude, and motivation in
medical research might pave the road to a successful MR
publication. Medical research experience and
extracurricular activities should be supported by both
teachers and faculties through active policies. A different
approach to medical research learning might also be
needed to promote enjoyment and excitement. Finally,
external validation needs to be explored to generalise the
model.
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