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Abstract

Introduction

Research activities have a positive impact on the performance of residents. However,
information on research conducted by residents from developing countries is scarce.
Our study sought to identify the barriers and facilitators for developing research in
medical residency programs in a Latin-American faculty of medicine.

Methods

A mixed methodology study design was carried out. We used a grounded theory
approach for the qualitative phase, collecting data through semi-structured inter-
views and focus groups with faculty and residents. For the quantitative phase, sur-
veys were administered to residents and teachers. We used factor analysis and scree
plot (validity), Cronbach's alpha, and Intraclass correlation coefficient (reliability) to
evaluate the surveys' psychometric properties.

Results

Focus groups involving ten faculty members and 15 residents were conducted, and
the following domains were identified: a) facilitators for resident participation, b)
barriers, c) strategies for introducing research into the curriculum, d) arguments
supporting research activities throughout medical residency, and e¢) profile of
research-motivated residents. Both residents and faculty members identified a lack
of protected time and adequate mentoring as the major barriers. A gender gap was
found related to international publications (34% vs. 66% women/men); women
perceived that research activities 'compete with other activities' (OR: 2.04, 95% CI
1.03 to 4.07).
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Conclusions

Research is highly valued by both residents and faculty members at a Latin-American
university with a strong academic output. Major barriers to promoting research in
this context include lack of protected time and effective mentoring, and gender
gaps. Strategies proposed to improve tesearch within medical residency programs
include: establishing an interdisciplinary mentoring program between residents and
researchers, promoting elective rotations, and rewarding proposals that consider

gender equity.

MAIN MESSAGES

¢ Residents and faculty members in a Latin-American faculty of medicine highly value research during the residency program.

<*

The main barriers to developing research include gender gaps, lack of mentoring, and protected time.

¢ We propose establishing interdisciplinary mentoring programs and rewarding proposals that promote gender equity and
women's patticipation to strengthen medical residency research in Latin America and developing countties.

INTRODUCTION

Research-related activities can improve residents' clinical care,
critical thinking, and lifelong learning [1]. Recent studies have
highlighted an alarming decline in the number of medical
researchers and, consequently, have called for more effective
strategies for promoting the incorporation of research into
education curricula and medical training [2]. Postgraduate agen-
cies such as the Accreditation Council for Graduate Medical
Education [3] in the United States of America and the Royal
College of Physicians and Surgeons of Canada [4] mandate the
inclusion of basic clinical research principles in their residency
programs, and provide the necessary resources to facilitate their
participation, thus guaranteeing the participation of residents
in research activities. Medical residency programs have adjusted
their curricula to meet these requirements, with varying levels
of productivity and satisfaction [5,6]. Residents may encounter
several barriers to conducting research, including personal,
logistical, and organizational barriers. Studies in Europe and the
United States have used specific surveys to identify barriers and
facilitators to research development by residents [7—11]. Others
have studied this issue using a qualitative approach in specific
medical residency programs [12,13], but without approaching
the issue from a perspective that considers the diversity among
different medical residency programs.

Previous studies [14,15] have reported low percentages, with
high heterogeneity of publications in international journals by
undergraduate students in medical schools in low- and middle-
income countries. However, specific reports on barriers and
facilitators to research in Latin American medical residency
programs are still lacking,
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Our study explored how residents are introduced to or partici-
pate in clinical research during training using a mixed method-
ology in various medical residency programs. We also sought to
record the perceptions and beliefs of residents and faculty
regarding barriers and facilitators to conducting research activ-
ities in medical residency programs. Our study was based on a
LatinAmerican faculty of medicine with a high research output.
To our knowledge, this report is the first of its kind.

METHODS

The present study was conducted at the Residency Programs of
the School of Medicine of the Pontificia Universidad Catdlica
de Chile (PUC). It was performed following national and inter-
national standards and the Declaration of Helsinki. It was
approved by the Clinical Ethics Committee of the Faculty of
Medicine with the number 181229001. We used a mixed-
method research design to expand the understanding of barri-
ers and facilitators for research activities (Qualitative phase) and
to propose a systemic approach to research across a wide range
of medical residency programs (Quantitative phase). Residents,
faculty members, and research and postgraduate directors were
invited to participate. Figure 1 shows the research
methodology.

QUALITATIVE METHODOLOGY

We used a qualitative, exploratory study with ethnographic
intent [16,17] to generate the theory of a social phenomenon
and better understand the data obtained [18]. The participants
were residents, faculty members from different programs, and
authorities of the Pontificia Universidad Catolica de Chile fac-
ulty of medicine. The qualitative phase was by purposive
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Figure 1. Methodology design.
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Source: Prepared by the authors of this study.

sampling, where the best informants were selected to collect
rich data to address the study question. Invitations were sent to
faculty members among those with the highest research pro-
ductivity (estimated by the number of recent 5-year H-index
publications) and residents from different programs who had
applied for intramural research grants.

We conducted semi-structured interviews with selected author-
ities of the postgraduate department of the faculty of medicine
of the Pontificia Universidad Catélica de Chile. Additionally,
focus groups were conducted with representatives of residents
and faculty members.

First, an in-depth semi-structured interview was conducted
with the faculty of medicine's research and Ph.D. program
director. Then focus groups with residents and faculty mem-
bers were carried out, including representatives of the research
and graduate offices. The focus groups were guided using a
semi-structured guideline (supplementary material) built up
from characteristics that impact residents' academic productiv-

ity [19].

The principal investigator (TM) and a psychologist (VR) with
qualitative research experience conducted focus groups of ten
to fifteen participants to facilitate interaction. Each group lasted

10.5867/medwave.2023.01.2627
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Triangulation
protocol

about 90 minutes and was recorded and transcribed. Focus
group results were confidential, and all participants signed an
informed consent approved by the research ethics committee.

Data were analyzed using a theory-based methodology [20],
and coding was open-ended with constant comparison until
sample saturation. Atlas.ti® software was used for efficiency
and consistency. Quality control of the results was performed
according to Ruiz [21].

QUANTITATIVE METHODOLOGY

Two surveys were designed based on the qualitative data exam-
ined in this study and previously reported surveys [22,23] were
used to identify potential barriers and facilitators to research
among residents. The surveys were designed to represent the
five dimensions (categories) of the barriers and facilitators for
research activities in residency programs identified in the quali-
tative section (see the qualitative results section). One survey
was created for faculty members and the second (partially dif-
ferent) for residents (supplementary material). Both surveys
included five domains: (1) demographic and productivity char-
acterization (presence or absence of national and international
publications), (2) value of research in medical residency (Likert
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scale of one to five for eight statements related to research), (3)
barriers to research scale, from one (most relevant) to five (least
relevant), (4) priority areas for training (Likert of one to five for
topics to include in research training for residents) and (5) pre-
ferred forms of participation (multiple-choice-question type).

A pilot study involving ten faculty members and residents was
carried out to test the preliminary version of both surveys, in
which the participant’s were asked if the questions were clear.
In addition, the participants’ responses were reviewed to deter-
mine if any questions were left blank or if the same answer was
used repeatedly for each question. The surveys were sent by
email as an attachment to the administrative assistants of the
participating medical departments to be printed out and given
to faculty members and residents; after that, twice-weekly
reminders were made. After this period, the first author col-
lected and entered the surveys. We also sent the same survey
using SurveyMonkey® to the database of faculty members and
residents at the faculty of medicine; this software automatically
enters the collected data. There were no differences in blank
response patterns between the two application formats. In both
conditions, confidentiality was guaranteed.

First, we used exploratory and confirmatory factor analyses to
identify possible latent factors [24,25]. We used the Cronbach
alpha coefficient [26] and the consistency of agreement among
means intraclass correlation coefficient, considered homolo-
gous to Cronbach's alpha, to assess internal consistency [27]. A
Fisher exact test was used to compare the productivity ratios of
publications. Contrasts are expressed as medians and interquat-
tile range (IQR: p25 to p75), and statistical differences were
analyzed using the Mann-Whitney non-parametric test. We
built univariate ordinal regression models to assess the associa-
tion between each perceived barrier (dependent variable in
Likert-type format) and gender. Odds ratios with 95% confi-
dence intervals (95% CI) were calculated. Since the female gen-
der was taken as a reference, an OR greater than 1.0 represented
that the men rated a particular barrier as less important. A mul-
tivariate ordinal regression model was estimated, including age
and grade (academic or resident) as covariates.

We used the triangulation protocol described by O’Cathain [28].
Information obtained from focus group interviews and surveys
was triangulated and carried out with three analysts' participa-
tion until it was considered saturated after an exhaustive review
of the sources.

To apply the triangulation technique, we developed a conver-
gence coding matrix showing the contribution of the qualitative
and quantitative methodology to exploring barriers and facilita-
tors for research. Those that presented partial coincidence
appeared in the discourse of two referents. Those called silence
were mentioned only by one of the parties concerned.

10.5867/medwave.2023.01.2627
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RESULTS

QUALITATIVE ANALYSIS

Ten faculty members (four of them female) from various resi-
dency programs participated in our first focus group. Our sec-
ond focus group included fifteen residents across different
areas (a single female participant). Our analysis identified five
key areas that contained a variable number of categories:

1)  Facilitators for research activities performed by residents.

2)  Barriers to research activities by residents.

3) Inclusion elements suggested by residents.

4)  Principles supporting the inclusion of research actions in res-
ident training programs.

5)  Characterization of the resident interested in research

Additional information, including quotes from each focus
group and interviews, can be found in supplementary materials
(online supplementary tables 12).

Faculty members frequently mentioned good mentorship as a
key facilitator for the resident's research. "Having mentors to help
with each phase of the research, with the construction of the research ques-
tion, with the methodology to be used. ..." Residents also highlight the
importance of mentors; in their own wotds, "If we have any ques-
tions, we bave direct access o the staff. They include us in the research, and
they are present”. A tresearch director adds, "Mentors who can
bring their expertise so that motivated residents can, over tinse,
develop their ideas."

Another critical facilitator is having protected time for research;
faculty members confirm that "when faculty have protected tine, res-
idents understand that they have a space for that research" Residents
indicate that "we have one or two months protected exclusively for research
... that protected time gives us time for research design and implementa-
tion...", while the research director states that protected time
for research... "Is part of the normal dynamics of researcher's practice
....... Just as the university president has to have it...the resident has to
have protected tine".

A third key facilitator is having a curricular structure for
research. One faculty member states that "having a mandatory
structure for research with agenda, Gantt chart, time tutors, deadlines. ..
would summarize in that word structure." Residents added, "now resi-
dents have research classes, project development, tanght by researchers
working within the same service. ... the motivation for residents to attend
was greater”. The research director also agreed, ".... Is no longer
something that happened all of a sudden... structurally, it is set up where
to acquire certain skills, it is necessary to research and know that it will be
evalnated."

QUANTITATIVE RESULTS

Forty-five faculty members from 20 departments completed
the survey; twenty-six (59%) were male. Sixty-five residents
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Table 1. Characteristics of faculty members and residents.

Variable Faculty Residents
N =44 % N =65 %

Gender

Male 26 59 32 49
Age

<40 16 36 65 100

40 to 49 17 38 0 0

50 to 59 7 16 0 0

> 60 4 9 0 0
Academic degree

MD 34 77 50 82

Masters 4 9 7 11

Ph.D. 6 14 4 7
With WoS international publications 36 82 18 28
Average number of WoS 10 (1 to 38) 2 (1to 18)

publications (range)

WoS: Web of Science.

from twenty-one departments completed the survey; thirty-two
(49%) were female. Further information is detailed in Table 1
and the supplementary material (online supplementary table 3).

PARTICIPANTS' SELF-REPORTS THROUGH
ANONYMOUS QUESTIONNAIRES

Gendet, academic category, age, and academic/resident status
were associated with the number of national and international
peer-reviewed publications. Most participants without interna-
tional publications were female (55.6%), under 40 years old
(96.3%), medical residents (87%), or faculty members in the
“instructor of medicine” category (85.7%). Additional infor-
mation, including exploratory factor analysis, sedimentation
graphs, confirmatory models, and differences in each item
comparing residents and faculty, are shown in online supple-
mentary tables S4-S8 and online supplementary figure 1.

Confirmatory factor analysis demonstrated that this scale is a
unidimensional instrument. The confirmatory model estimated
coefficients of determination (R%) between 0.04 and 0.69.
Cronbach’s alpha reliability coefficient was 0.77. Both faculty
members and residents highly value research, with responses
ranging between four and five points in 8/8 and 6/8 items.
There were significant differences between the evaluations
made by faculty members and residents. Faculty members' eval-
uations (median: 4.5; IQR 4.1 to 4.8) were higher than residents
(median: 4.1; IQR 3.6 to 4.06).

Given that the scale used in this domain conditioned subse-
quent responses to previous ones, applying a factor analysis or
an estimated scree plot was not considered appropriate. Instead,
content and sample validity were ensured by evaluating eight
and nine barriers described in the literature in faculty members
and residents, respectively. The intraclass correlation coefficient
was 0.93 (0.85 to 0.99) and 0.97 (0.92 to 0.99) for faculty and
resident surveys, respectively.

10.5867/medwave.2023.01.2627
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For faculties, the main barriers were: lack of protected time,
lack of research funding, and competition with other activities
(clinical work, study, and family), whereas for residents main
barriers were: lack of protected time and competition with
other activities. Figure 2 compares residents with faculty; the
only significant difference found was that residents deemed the
absence of research-trained residents more important than fac-
ulty members.

Analyzing our findings by gender, we found significant differ-
ences in two barriers: “It is not mandatory for the institution”
and “it competes with other activities (other studies, family,
other work)” (Table 2). The “It competes with other activities”
barrier was less relevant for males (OR = 2.04 95%CI 1.03 to
4.07). Gender was also significantly associated with the above-
mentioned barrier after adjusting by age and academic status
(resident or faculty).

Confirmatory factor analysis showed that this scale is a unidi-
mensional instrument with good internal consistency
(Cronbach’s alpha was 0.78). The questions with the highest
standardized factor loadings were hypothesis and study objec-
tives (0.78), research ethics (0.67), and mentor relationship
(0.64). Thus, cach question was strongly correlated with the
previously identified latent factor. When comparing residents
and faculty, we observed differences in the design priorities,
types of studies, and internal and external competitive funding,
which were most highly rated by faculty members (online sup-
plementary table 8).

Because this domain was descriptive and different for residents
and faculty, factor analysis and scree plot were not applied.
Instead, content and sampling validity was assured by assessing
four and five items in faculty members and residents. The intra-
class correlation coefficient was 0.92 (95%CI 0.73 to 0.99) and
0.92 (95%CI 0.75 to 0.98) for faculty and residents,
respectively.
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Figure 2. Perceived batriers to research. Participants scored each item using a 6-point Likert scale ranging from one (most important) to six
(least important).
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Source: Prepared by the authors from this study.

Most faculty members (n=39; 86.7%) expressed interest in sup- research projects (n = 50, 50%) and participation in seminars
porting research programs for residents. The preferred modal- on research topics (n = 14, 36.8%). Most residents (n = 406,
ity was mentoring (n = 30, 78.9%), followed by a review of 74.2%) were interested in participating in a research support
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Table 2. Perceived bartiers to performing research by gender.

p value' OR univariate® (CI 95%) OR multivariate® (CI 95%)

1. Lack of protected time. 0.97 1 0.93

(0.49 to 2.00) (0.46 to 1.91)
2. Cost / Lack of funds 0.38 1.35 1.26

(0.69 to 2.65) (0.64 to 2.48)
3. Not valued by the institution. 0.12 0.56 0.55

(0.27 to 1.18) (0.26 to 1.17)
4. Not mandatory at the institution. <0.01 0.35%* 0.32%*

(0.16 to 0.74) (0.15 to 0.68)
5. Lack of research-trained residents. 0.77 0.9 0.83

(0.45 to 1.81) (0.41 to 1.68)
6. Not useful / Not required to do my job well. 0.5 1.3 1.41

(0.61 to 2.79) (0.65 to 3.006)
7. It competes with other activities (Other studies, <0.05 2.04* 2.08*
family, other work). (1.03 to 4.07) (1.04 to 4.18)
8. Not interested. 0.99 0.9 0.9

(0.25 to 3.30) (0.25 to 3.31)

'Contrasts are performed on the medians of both groups using the Mann-Whitney non-parametric test.
%0dds ratio (OR) was estimated using a univariate ordinal regression model. The female gender is taken as a reference so that an OR greater than one

represents that men rated a given barrier as less important.

*0dds ratio (OR) adjusted for age and grade (academic or resident) was estimated using a multivariate ordinal regression model. The female gender is used as a

reference * p < 0.05, **p < 0.01

program. The preferred way to participate was having a mentor
(n = 32, 65.3%), followed by writing and developing research
projects (n = 30, 61.2%).

DATA TRIANGULATION

In summary, both groups agreed on mentoring, protected time,
and the inclusion of research in the program structure as facil-
itators. On the other hand, the lack of research culture, knowl-
edge of the residents' research methodology, and interest in
conducting research were considered barriers by both groups.
A partial agreement was found in the "competition with other
activities" barrier. The absence of an eatly review of research
projects, residents' and faculty members' failure to relate
research to professional performance, the rigidity of research
requirements, and the absence of a formal instance of research
communication between programs were only described in the
focus groups. In contrast, the presence of gender gaps was only
found in our quantitative analysis. The supplementary material
(online supplementary table 9) shows additional information
on the convergence matfix.

DISCUSSION

Our study sought to identify barriers and facilitators for
research development by medical residents in a faculty of med-
icine at a highly productive Latin-American university. Applying
a mixed qualitative-quantitative approach, we identified gender
gaps, lack of mentoring and protected time as the major barri-
ers. Conversely, an established structural frame for research and
funding weres identified as key facilitators. Medical residents
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and faculty members agreed on the high value of research and
the role of faculty members as facilitators of residents' partici-
pation in research by offering more options according to resi-
dents' particular interests and abilities. In line with our findings,
Peskin ez al. [29]] reported that 95.6% of psychiatry residents
consider research inclusion essential during their training.
However, 76.6% also consider their research training "defi-
cient". Another interesting finding in this study is the relatively
low percentage (32.7%) of residents with scientific publications
in international journals, much lower than national publications
(47.5%). These numbers could be partially explained by the lack
of (appropriate) mentoring, limited funding to cover the costs
of open access in international journals, and language barriers.
A study by Cimbaro Canella e 4/ [30] reports that about 30.8 %
of research projects among pediatric medical residents were
eventually published in Argentina. Investigators indicate that
lack of time was the most frequent reason (45.9%) behind these
low figures.

Our study also found significant differences in terms of aca-
demic productivity by gender. While 37% of females had
national publications and 34% had international publications,
among males, these figures were 62.7% and 66%, respectively.
Interestingly this finding went unnoticed in our qualitative anal-
yses of the focus groups and reinforced the power of the mixed
methodology applied in our studies. Although this gender gap
seems to be a worldwide issue [31], it may be even more signif-
icant in South America, where the percentage of female first
authors is 28.6%, versus 54.6% and 38.2 in Europe and North
America, respectively (p < 0.001) [32]. In this regard, Rexrode
et al. [33] further explored this issue, suggesting that cultural
differences may account for gender barriers.

Pg. 7 /11


https://doi.org/10.5867/medwave.2023.01.2627

@ RESEARCH

Figure 3. Summary of findings and recommendations.
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Source: Prepared by the authors based on their findings.

As pointed out, lack of time, competition with other activities,
and lack of research funding are the main barriers to research
among faculty members. Residents also acknowledge the lack
of research training as a barrier. These results are consistent
with the literature [9,34]. In contrast, a study in Thailand
pointed out that many residents had no motivation for research
[35].

In our experience, large medical programs such as internal
medicine and pediatrics have incorporated more structured
approaches to enhance research, including mandatory courses
along with a requirement to write and develop research propos-
als for residents. In contrast, smaller programs such as gastro-
enterology or intensive care have adopted more flexible
strategies based on mentorship and research proposals devel-
oped under protected time by residents, during their programs,
with the support of clinical or basic science researchers. Both
approaches should be balanced when seeking to maximize the
research potential of residents. A summary of findings and rec-
ommendations is presented(Figure 3).
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It is important to recognize some of the limitations of our
study. First, our survey sampling strategy did not consider the
heterogeneity of the different residency programs. Second,
biased participants may have selected themselves since the sur-
veyed population cannot be described. Furthermore, the small
sample size may not represent the diversity among medical res-
idency physicians. Finally, the quantitative analysis of publica-
tion rates could have been obtained from a validated external
source, such as journal citation reports, rather than self-reports.
Given the above limitations, some of our findings may not
apply to various medical residency programs. Further studies
on this topic are needed to confirm or discard our
conclusions.

Notably, several questions remain unsolved, for example: how
can we improve the transfer of clinical and research experience
between departments within an institution? How can we select
the best mentors to obtain a better trainee-mentor match? Is
there any way to ensure minimum knowledge among all resi-
dents? And at the same time, provide enough flexibility to
ensure that residents interested in research have access to the
necessary resources.
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Looking forward, some strategies to enhance research might
include: 1) Establishing interdisciplinary mentoring programs
that link residents and researchers. 2) Maintaining a balance that
ensures minimal research skills for all residents, favoring men-
toring with funding and optional research time focused on res-
idents with interest and from under-represented groups or
minorities, 3) Rewarding proposals that support gender equality
and promote women's participation.

CONCLUSION

Research is highly valued by both residents and faculty mem-
bers at a Latin-American university with a strong academic out-
put. Major barriers to promoting research in this context
include lack of protected time and effective mentoring, and
gender gaps. Future interventions to overcome these barriers
may include establishing interdisciplinary mentoring programs
for residents and researchers from different medical residency
programs and faculties, providing funding incentives and the
option of more protected research time for those with a special
interest in this field, and finally, rewarding proposals that include
gender equality and promote the active participation of women
to strengthen the research of Latin-American female residents.
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Barreras para las actividades de investigacion en los programas
de residencia: estudio de métodos mixtos

Resumen

Introduccion

Las actividades de investigacion tienen un impacto positivo en el rendimiento de los médicos residentes. Falta informacion sobre
investigaciones desarrolladas por residentes de pafses en vias de desarrollo. Nuestro objetivo fue evaluar las barreras y facilitadores
para la investigacion en programas de residencia en una Facultad de Medicina de América Latina.

Métodos

Se llevé a cabo un disefio de estudio de metodologia mixta. Utilizamos un enfoque de teorfa fundamentada para la fase cualitativa,
recopilando los datos a través de entrevistas semiestructuradas y grupos focales con profesores y residentes. Para la fase cuantitativa,
se administraron encuestas a residentes y profesores. Para evaluar las propiedades psicométricas de las encuestas utilizamos analisis
factorial y scree plot (validez); alfa de Cronbach y coeficiente de Correlacion Intraclase (confiabilidad).

Resultados

Se realizaron grupos focales que incluyeron diez profesores y quince residentes, y se identificaron los siguientes dominios: a) facili-
tadores para la participacion de los residentes, b) barreras, ) estrategias para introducir la investigacion en el curriculo, d) argumen-
tos que respaldan las actividades de investigacion durante la residencia, y e) perfil de los residentes motivados en la investigacion.
Tanto los residentes como el profesorado identificaron la falta de tiempo protegido y la ausencia de tutoria adecuada como las
principales barreras. Se encontrd una brecha de género relacionada con las publicaciones internacionales (34% vs 66% mujeres/
hombres), las mujeres percibieron que las actividades de investigacion 'compiten con otras actividades' (OR: 2.04, IC 95% 1.03 a
4.07).

Conclusiones

Los residentes y profesores de una universidad latinoamericana de alta productividad valoran mucho la investigacion. La presencia
de brecha de género, la falta de tiempo protegido y de tutorfas destacan como las principales barreras. Las estrategias propuestas
para mejorar la investigacion dentro de los programas de residencia son: establecer un programa de tutorfa interdisciplinario entre
residentes e investigadores; promover las rotaciones electivas; y premiar propuestas que consideren la equidad de género.
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