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Introduction
In recent decades, medical education has paid greater attention 
to medical schools’ learning environment (LE) and medical 
students’ perception of their LE.1 In this context, developing 
valid and reliable instruments intending to measure and com-
prehend the most important aspects of the LE2 is of major 
importance, allowing comparisons with many aspects of the 
environment and targeting more precise interventions to help 
students avoid or cope with negative environments.

The need for valid instruments to evaluate the LE in the 
Brazilian context may be especially important. A recent sys-
tematic review and meta-analysis of Brazilian medical stu-
dents3 found high rates of mental health problems, such as 
generalized anxiety disorder, depressive symptoms, and burn-
out, even higher than US medical students.4 According to 
Tempski et  al,5 in a qualitative study with Brazilian medical 
students, medical schools’ LEs were felt to contribute to poor 
student well-being. Furthermore, medical education in Brazil 
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ABSTRACT

Background: Although learning environment (LE) is an important component of medical training, there are few instruments to investigate 
LE in Latin American and Brazilian medical schools. Therefore, this study aims to translate, adapt transculturally, and validate the Medical 
School Learning Environment Scale (MSLES) and the Johns Hopkins Learning Environment Scale (JHLES) to the Brazilian Portuguese 
language.

Method: This study was carried out between June 2016 and October 2017. Both scales have been translated and cross-culturally adapted 
to Brazilian Portuguese Language and then back translated and approved by the original authors. A principal components analysis (PCA) 
was performed for both the MSLES and the JHLES. Test–retest reliability was assessed by comparing the first administration of the MSLES 
and the JHLES with a second administration 45 days later. Validity was assessed by comparing the MSLES and the JHLES with 2 overall LE 
perception questions; a sociodemographic questionnaire; and the Depression, Anxiety, and Stress Scale (DASS-21).

Results: A total of 248 out of 334 (74.2%) first- to third-year medical students from a Brazilian public university were included. Principal 
component analysis generated 4 factors for MSLES and 7 factors for JHLES. Both showed good reliability for the total scale (MSLES α = .809; 
JHLES α = .901), as well as for each subdomain. Concurrent and convergent validity were observed by the strong correlations found 
between both scale totals (r = 0.749), as well as with both general LE questions: recommend the school to a friend (MSLES: r = 0.321; JHLES: 
r = 0.457) and overall LE rating (MSLES: r = 0.505; JHLES: r = 0.579). The 45-day test–retest comparison resulted in a Pearson correlation 
coefficient of 0.697 for the JHLES and 0.757 for the MSLES.

Conclusions: Reliability and validity have been demonstrated for both the MSLES and the JHLES. Thus, both represent feasible options 
for measuring LE in Brazilian medical students.
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is a growing business as compared with its international coun-
terparts and is receiving greater attention from medical educa-
tion leaders around the world.6 According to recent data, Brazil 
has 1 of the largest medical education systems in the world,6 
with private medical schools being responsible for more than 
50% of student enrollment.7 Accurate measurement of LE 
quality is necessary to determine how LE quality varies across 
this large system and how LE factors could enhance student 
learning or contribute to poor student well-being.

To our knowledge, there is only 1 instrument translated to 
Brazilian Portuguese language to assess LE, the Dundee Ready 
Education Environment Measure (DREEM).8,9 It was devel-
oped by Roff et al10 and is the most published measure of LE 
perceptions,2 being the “gold standard” for measuring LE for 
many years. However, DREEM has drawn criticism for its 
50-item length and concerns that some DREEM items were 
subject to misinterpretation and low factor loadings.11 As an 
example, in the Swedish validation, students failed to under-
stand questions about cheating (broad question not specifying 
in which situation cheating occurs) and students’ accommoda-
tion (not appropriate for all institutions and students, as some 
universities do not provide accommodation for their stu-
dents).11 Other problems were noted in the Greek validation, 
in which the items concerning cheating, feedback, and course 
objectives were misunderstood.12 All these problems using 
DREEM resulted in a limited score interpretation validity evi-
dence,2 such that 1 group of authors2(p1692) concluded that 
“researchers have been more likely to consider using DREEM 
because they knew of it, rather than conducting a literature 
review to find a different tool.”

Thus, scales other than DREEM are needed to measure LE 
perceptions in the Brazilian and Latin America context and all 
over the world. Two out of several different tools are notewor-
thy due to its large use, adequate length, and good psychomet-
ric proprieties shown by previous studies,2 the Medical School 
Learning Environment Scale (MSLES) and the Johns Hopkins 
Learning Environment Scale ( JHLES), which was more 
recently developed and its use is growing worldwide.13-15 
Hence, the development or the translation to the Brazilian 
Portuguese language of new instruments that evaluate medical 
schools’ LE is timely and important.

Thus, the objective of this study is to translate, adapt, and 
determine if interpretation of scores from 2 LE scales ( JHLES 
and MSLES) have validity. The choice for these 2 instruments 
rely on the fact that these are possibly better options than 
DREEM due to their length, and better psychometric proprie-
ties based on previous studies. Furthermore, having other 
options of scales with different perspectives and variables is 
important to contribute to a more solid evidence in this specific 
field. Also, we discuss the benefits and limitations of using 
either JHLES or MSLES based on several perspectives, such as 
their psychometric and structural characteristics (presented 
here and in past studies).

Method
This study was carried out between June 2016 and October 
2017. Institutional review board approval was obtained from 
the Federal University of Juiz de Fora (UFJF) Ethical 
Committee and students signed a consent term.

Participants and criteria for eligibility

All 334 undergraduate students regularly enrolled in the sec-
ond (end of first year) through fifth (beginning of third year) 
semesters of the School of Medicine of the UFJF and present 
during the classes when scales were administered were invited 
to participate in this study. Brazilian medical schools have a 
6-year curriculum: the first 2 years are preclinical years (mostly 
classroom activities), followed by 2 years of clinical activity 
(classroom and hospital activities) and the last 2 years are the 
clerkship (mostly hospital activities). Students who did not 
agree to participate or who did not fully complete the question-
naires were excluded from the study.

Procedures

From August to September 2017, 2 authors (A.O.F. and 
B.N.S.) visited all medical students (n = 334) twice at the end 
of their classes to distribute all questionnaires. Professors 
agreed to let a researcher use class time to go over the research 
process, and the study objectives were explained to all stu-
dents to have their informed consent. Students who volun-
tarily agreed to participate were given all 5 questionnaires in 
press for the first round of testing, and they were informed 
that 45 days later they would have only the JHLES and 
MSLES retested.

No compensation was provided to students who agreed to 
participate. The first round of testing lasted approximately 
30 minutes, and the second round took about 15 minutes. To 
compare both test and retest data, students were asked to fill 
out the sociodemographic scale with each student’s national 
registration number (CPF, in Portuguese). Students who did 
not correctly fill out the CPF in either 1 of the applications 
were excluded from the study.

Instruments

Sociodemographic data were collected from all participants 
including age, course semester, sex, and ethnicity.

Overall LE perception questions were developed by Shochet 
et al13 and replicated in ensuing research.14,15 The first question 
asks students to rank their overall perception of the LE as ter-
rible, poor, fair, good, or exceptional. The second item asks stu-
dents if they strongly disagree, disagree, are neutral, agree, or 
strongly agree with the statement “Based on my sense of the 
learning environment at the School of Medicine, I would rec-
ommend it to a close friend as a great school to attend.”
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The Depression, Anxiety, and Stress Scale (DASS), shortened 
21-item version (DASS 21), developed by Lovibond and 
Lovibond,16 is a 21-question scale intended to differentiate and 
grade the symptoms of depression, stress, and anxiety.17 Each 
domain (depression, stress, and anxiety) is made up of 7 ques-
tions answered with a 4-point Likert-type scale and has been 
widely used in different populations, including medical stu-
dents,18,19 and translated to the Brazilian Portuguese by 
Vignola and Tucci,20 showing good internal consistency. We 
chose to measure depression, anxiety, and stress as variables to 
correlate with LE because many studies have shown a signifi-
cant and inverse correlation between psychological distress and 
poor levels of students’ perception of their LE.21-23

The JHLES is a 28-item instrument that evaluates medical 
students’ perceptions of their LE. Developed by Shochet et al13 
at the Johns Hopkins School of Medicine, the JHLES devel-
opment followed a systematic review of previous instruments2 
and a series of open-ended questions to investigate several 
events or relationships that medical students might face during 
their medical training and can affect their LE perception.24 
The most remarkable ones were then cataloged and compared 
with previous scales. A factor analysis resulted in a 28-item 
scale composed of 7 domains: community of peers, faculty rela-
tionships, academic climate, meaningful engagement, mentor-
ing, inclusion and safety, and physical space. Each item has 
5-point response options, with high scores indicating a better 
perception of the LE, so the JHLES total score can range from 
28 to 140. The JHLES has been translated, adapted, assessed 
its psychometric properties, and used in several countries, 
including Taiwan,14 India,25 China, Israel, and Malaysia.15,26

Medical School Learning Environment Scale–Short Version 
(MSLES) is a 17-item scale adapted by Rosenbaum et al.27 The 
original 55-item version was developed by Marshall28 and was 
based on the pre-existing Learning Environment Questionnaire 
(LEQ).29 The LEQ was comprised of 50 items and was made 
up of 7 domains: breadth of interest, student interaction, 
organization (goal direction), flexibility (authoritarianism), 
meaningful learning experience, emotional climate, and nur-
turance. Due to the length of the original scale, other authors 
have modified it into a shorter format.27,30 Rosenbaum et al27 
condensed the original MSLES in a 16-item scale and further 
added a vertical integration question, resulting in a 17-item 
scale with 5-point Likert-type responses (ranging from “never” 
to “very often”), comprised of 6 different domains: breadth of 
interest, student–student interactions, supportiveness, mean-
ingful learning experiences, organization, and vertical integra-
tion. The original 55-item version has shown good psychometric 
features,31 as does the 17-item version.27

Validity analyses

The validity was separated into 4 phases presented below: (1) 
the translation validity, (2) the factor analysis, (3) concurrent 
validity, and (4) the criterion-related validity.

(a) Translation validity and Transcultural Adaptation

In June through September 2016, we carried out a transla-
tion and cross-cultural adaptation of both scales, simultane-
ously. There is no general consensus concerning cross-cultural 
adaptation; therefore, the translation and adaptation processes 
that we used were adapted from previous studies and guidelines 
and are described below.32-34

First, approval was obtained from the original authors to 
translate both scales. Next, 3 authors (R.F.D., O.S.E., and 
G.L.), all native Portuguese speakers and fluent in the English 
language, independently translated both scales from the origi-
nal English to the Brazilian Portuguese, after which a meeting 
was held to compare the versions; assess the initial conceptual, 
semantic, and content equivalence; and achieve consensus on 
translated scale items for each instrument.

Some slight changes were necessary to make each scale 
appropriate for the Brazilian culture. As an example, in the 
original JHLES, question 12 states: “The faculty advisors . . .”; 
as advisory is not a widespread practice in Brazilian universi-
ties, we decided to modify this question to become, “Professors 
and Directors . . .” Other changes were minor such as JHLES 
questions 22 and 23, where “mentor” was translated into 
“research mentor” (question 22) and “professor” (question 23).

After the translation to the Brazilian Portuguese language, 
both scales were sent to 2 native English speakers to perform 
back-translations independently, resulting in a total of 4 back-
translation instruments (2 for MSLES and 2 for JHLES). 
Then, the 2 back-translations were sent to each scales’ original 
authors to create back-translation final versions. The English 
back-translation final versions were then translated into 
Portuguese by authors (R.F.D., O.S.E., and G.L.) and both 
scales were given in a discussion group to 12 Brazilian medical 
students for pilot testing and response process validity. Minor 
suggestions in punctuation and scale layout made by students 
were corrected by the Brazilian authors.

To reconcile the data with previous research13,15 and to cre-
ate a comparison question for concurrent validity purposes, we 
also carried out the same adaptation process described above 
for the 2 overall LE perception questions, which resulted in no 
major changes.

(b) Factor Analysis

Factor analysis was carried out using SPSS version 21, 
IBM for Microsoft Windows. Principal component analyses 
(PCAs) for each scale were performed using Varimax rotation 
with Kaiser normalization. Eigenvalues greater than 1.0 and 
Scree plots were used to evaluate the component factors, and 
factor loadings of 0.40 or greater were considered satisfactory. 
This was used to identify the factor structure of the 
instruments.

(c) Concurrent Validity
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Concurrent validity refers to the degree to which a construct 
correlates with other measures of the same construct that are 
measured at about the same time. In our study, concurrent 
validity was assessed correlating the JHLES and the MSLES 
using Pearson correlation coefficients.

(d) Criterion-Related Validity

Descriptive statistics were reported for the sociodemo-
graphic features, LE and DASS21 scales, and the 2 general LE 
questions. Convergent validity35 was assessed by calculating 
Pearson correlation coefficients for JHLES and MSLES totals 
to the 2 overall LE perception questions and to the DASS 21 
scales.16 Validity was also assessed through contrasted groups 
by comparing the differences among the means of JHLES and 
MSLES scores between sex, ethnicity, semester of graduation, 
overall perception of LE, and school endorsement using inde-
pendent t-tests or ANOVAs for independent measures.

Finally, as there were slight changes between the original 
JHLES and the revised Brazilian factorial JHLES in the PCA, 
we decided to explore this scale further, aiming to verify if the use 
of the original version of the scale would be appropriate to the 
Brazilian context as well. For that matter, we carried out several 
analyses using both factorial analyses of the instrument. These 
analyses were the correlation of the Brazilian and Original 
American JHLES with sex, ethnicity, semester of graduation, 
overall perception of the LE, school endorsement, and DASS. 
The same approach was not possible for the MSLES as the 
PCA resulted in different dimensions and, therefore, the use of 
the American version in this context would not be appropriate.

Reliability

Reliability was assessed in the following way. First, we assessed 
the internal consistency36 of the instrument using Cronbach 
alpha coefficient (95% confidence interval), which varies from 
0 to 1. An instrument is considered to have good reliability if 
Cronbach alpha is greater than 0.7.37 Then, stability was tested 
using a test–retest reliability (45 days period) through Pearson 
correlation and intraclass correlation coefficients (ICCs). 
Although there is no gold standard period for the test–retest 
reliability, we decided to use this period to verify if the stability 
was still high after a medium-term period, which supports even 
further this stability. Our data collection happened predomi-
nantly in the middle of the semester and this is a period with a 
low quantity of examinations and the LE has a low likelihood 
of changing in this period.

All analyses were carried out using SPSS 21 (SPSS Inc.).

Results
From a sample of 334 undergraduate students, 248 students 
(74.2%) completed the questionnaire and 65 students (19.5%) 
filled out the retest questionnaires. Table 1 summarizes the 
main findings concerning sample description and general LE 
questions.

Medical School Learning Environment Scale

Principal component analysis.  The data were appropriate for the 
PCA procedure, demonstrating a Kaiser–Meyer of 0.818 and 
Bartlett index of 922.359 (P < .001). Comparing MSLES struc-
ture after carrying out factor analysis on the Brazilian MSLES, 
we found substantial differences between it and the original  
version.27 Although the original MSLES had 7 domains, the 
PCA of the Brazilian MSLES resulted in only 4 factor scales, 
which we named (Table 2): (1) Students, (2) Exams, (3) External 
Problems, and (4) School. These 4 dimensions accounted for 
51.64% of variance, with each domain accounting for (1) 15.32%, 
(2) 12.93%, (3) 12.82%, and (4) 10.56%. Items 14, 10, and 15 
were factorially complex (loaded highly on more than 1 factor). 
The complete rotated component matrix is presented in Table 2.

Internal consistency.  Cronbach coefficient was 0.809 for the 
total scale and was 0.781 for the subscale Students, 0.688 for 
Exams, 0.560 for External Problems, and 0.625 for School 
(Table 2).

Test–retest.  The 45-day test–retest comparison resulted in a 
Pearson correlation coefficient of 0.757 (P < .001) and a “single 
measures” ICC of 0.757 (P < .001).

Concurrent validity.  The MSLES Global Score showed a sig-
nificant (P < .05) and positive correlation with JHLES Total 
Score (r = 0.749).

Convergent validity.  The MSLES Global Score showed a 
significant (P < .05) and positive correlation with LE school 
endorsement (r = 0.321), and with Overall LE Perception 
(r = 0.505). Moreover, global MSLES showed a significant 
negative correlation with all DASS 21 domains: Depression 
(r = –0.256), Anxiety (r = –0.304), and Stress (r = –0.222). 
Finally, contributing to convergent validity, a significant 
(P < .05) difference was found between MSLES global score 
and students’ overall perception of their LE, with greater 
MSLES scores meaning a greater LE overall perception, such 
as exceptional (mean = 55.31; SD = 5.59), good (mean = 49.59; 
SD = 6.44), fair (mean = 45.62; SD = 6.17), and poor/terrible 
(mean = 37.81; SD = 6.98). Also, MSLES means were also 
higher (P < .05) for those who recommended their school 
(mean = 49.96, SD = 6.96) in comparison with those who did 
not (mean = 41.50; SD = 3.53).

Johns Hopkins Learning Environment Scale ( JHLES)

Principal components analysis.  Table 3 summarizes the factor 
analysis for the JHLES. A Kaiser–Meyer of 0.887 and Barlett 
index of 2694.631 (P < .001) suggest that this data set is appro-
priate for carrying out the PCA procedure. Similar to the 
American factor analysis,13 our PCA analysis yielded 7 domains: 
(1) Faculty Relationships (2) Community of Peers, (3) Aca-
demic Climate, (4) Meaningful Engagement, (5) Physical 
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Space, (6) Inclusion and Safety, and (7) Mentoring. All 7 
dimensions accounted for 61.36% of variance, with each domain 
accounting for 13.17%, 11.76%, 10.02%, 9.00%, 6.38%, 6.29%, 
and 4.71% of the variance, respectively. Items 6, 15, and 19 were 
factorially complex (loaded highly on more than 1 factor).

Internal consistency.  According to the cutoff previously mentioned, 
the Cronbach alpha was above 0.70 for the total scale (0.901), and 
for most subscales, as follows: (1) Faculty Relationships (0.838), 
(2) Community of Peers (0.832), (3) Academic Climate (0.795), 
(4) Meaningful Engagement (0.724), (5) Physical Space (0.735), 
with exception of the subscales (6) Inclusion and Safety (0.515), 
and (7) Mentoring (0.370) (see Table 3).

Test–retest.  The 45-day test–retest comparison resulted in a 
Pearson correlation coefficient of 0.697 (P < .001) and a “single 
measures” ICC of 0.697 (P < .001).

Concurrent Validity.  The MSLES Global Score showed a sig-
nificant (P < .05) and positive correlation with JHLES Total 
Score (r = 0.749).

Convergent validity.  The JHLES also showed convergent 
validity (see Table 4). A positive and significant (lowest P < .01) 
correlation was found with LE perception (r = 0.579) and 
school recommendation (r = 0.457). Moreover, JHLES means 
were higher (P < .05) for those who endorsed their school 

Table 1.  Sample characteristics and overall learning environment perception questions.

Population Overall JHLES score Overall MSLES 
score

  n % Mean SD Mean SD

Whole sample 248 100.0% 90.70 13.49 49.37 7.30

Sex

  Male 119 48.0% 91.71 13.08 49.56 7.20

  Female 129 52.0% 89.75 13.85 49.20 7.41

Ethnicity

  White 170 68.5% 91.64 13.41 49.66 7.28

  Non-White 78 31.5% 88.28 13.46 48.56 7.45

Semester of graduation*

  Second 76 30.6% 98.06 1.31 54.08 6.22

  Third 60 24.2% 86.93 1.68 48.76 6.98

  Fourth 77 31.0% 87.69 1.52 47.09 7.24

  Fifth 35 14.2% 87.85 2.24 45.59 4.76

Overall perception of the LE**

  Exceptional 40 16.1% 103.72 8.00 55.31 5.59

  Good 159 64.1% 91.00 11.63 49.59 6.44

  Fair 37 14.9% 82.18 11.30 45.62 6.17

  Poor/terrible 12 4.9% 68.66 9.40 37.81 6.98

School endorsement***

  Would recommend this school 230 92.7% 91.91 12.83 49.96 6.96

  Neutral 15 6.0% 76.86 12.21 41.73 7.86

  Would not recommend this school 3 1.3% 68.66 14.43 41.50 3.53

  Mean SD  

Age 20.07 1.97  

Abbreviations: JHLES, Johns Hopkins Learning Environment Scale; LE, learning environment; MSLES, Medical School Learning Environment Scale.
*Significant differences between second versus third (P ⩽ .001), second versus fourth (P ⩽ .001), and second versus fifth (P < .001) for both JHLES and MSLES. 
**Significant differences: poor terrible versus fair (P = .002) for JHLES and MSLES, fair versus good (P = .004) for the MSLES and all other combinations of options for 
both JHLES and MSLES (P < .001). ***Significant differences: would recommend versus neutral (P < .001) and versus not recommend (P = .006) in the JHLES and 
between would recommend versus not recommend in the MSLES (P < .001).
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(mean = 91.91, SD = 12.83) in contrast to those who did not 
(mean = 68.66; SD = 14.43) and those who were neutral 
(mean = 76.86; SD = 12.21). Also, a significant (P < .05) differ-
ence was found between the JHLES global score and all 
options of their overall perception of their LE: exceptional 
(mean = 103.72; SD = 8.0), good (mean = 91.0; SD = 11.63), fair 
(mean = 82.18; SD = 11.30), and poor/terrible (mean = 68.66; 
SD = 9.40). Finally, negative and significant (P < .01) correla-
tions were found for all 3 DASS subdomains: Depression 
(r = –0.241), Anxiety (r = –0.277), and Stress (r = –0.181).

Johns Hopkins Learning Environment Scale 
comparison: original versus Brazilian revised  
factor analyses

The comparisons between the original13 and the revised 
Brazilian factorial JHLES are presented in Supplementary 
Material 1 to 6. First, similar to the original analysis, all 28 
items loaded significantly on the final factor and were included 
in the Brazilian Portuguese Version. However, we found small 

changes on some of the subdomain components (see 
Supplementary Material 1). Factors 3 (Academic Climate), 5 
(Physical Space), 6 (Inclusion and Safety), and 7 (Mentoring) 
maintained the same structure as the original version. However, 
subscale Community of Peers lost question 6 (“I’ve encoun-
tered an abundance of positive, inspiring role models among 
fellow students in my medical school”). The subscale 
Meaningful Engagement acquired this question and also ques-
tion 10 (“I’ve encountered an abundance of positive, inspiring 
faculty role models at my medical school”), and subscale Faculty 
Relationships gained questions 19 (“My medical school is flex-
ible and responsive to my needs as a student”) and 20 (“I feel 
that I have a say in decision making about courses and curricu-
lar changes”) from Meaningful Engagement. Despite these 
changes, all subdomains of the Brazilian JHLES and the  
original versions had similar Cronbach alpha coefficients 
(Supplementary Material 2). Supplementary Materials 3 to 6 
show comparisons among both original and factor revised 
JHLES and its correlations with each JHLES subdomain, 
MSLES, DASS, School Recommendation, LE Overall 

Table 2.  Principal components analysis of the Medical School Learning Environment Scale (MSLES).

Component

  1
Students

2
Exams

3
External 
Problems

4
School

MSLES5 Students spend time assisting each other .745  

MSLES4 Students in the school get to know each other well .725  

MSLES2 Upper-level students provide informal guidance to lower level students .684  

MSLES3 Students gather together for informal activities .662  

MSLES14 Students in the school are distant from each other −.577 .540  

MSLES12 Courses emphasize the interdependence of facts, concepts, and principles .780  

MSLES13 Exams provide a fair measure of student achievement .724  

MSLES11 Exams emphasize understanding of concepts .673  

MSLES10 The relationship between basic science and clinical material is unclear −.560 .407  

MSLES17 Students are reluctant to share with each other problems they are having .753  

MSLES8 Students have difficulty finding time for family and friends .516  

MSLES9 Competition for grades is intense .502  

MSLES6 Students hesitate to express their opinions and ideas to faculty .486  

MSLES16 Faculty, administrators, and staff give personal help to students having 
academic difficulty

.759

MSLES7 Students’ complaints are responded to with meaningful action .624

MSLES1 The environment of the school allows for interests outside of medicine .527

MSLES15 Faculty are reserved and distant with students .498 −.504

Cronbach alphas—Global = 0.809 0.781 0.688 0.560 0.625

Abbreviation: MSLES, Medical School Learning Environment Scale.
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Perception, sex, ethnicity, semester of graduation, overall per-
ception of the LE, and school endorsement. Generally, there is 
a slight nonsignificant difference between both scales, given 
that the magnitude and strength of associations were similar 
when compared with original and revised JHLES.

Discussion
In this study, MSLES and JHLES were transculturally adapted 
and the interpretation of scores from the instrument seemed to 
have appropriate validity (in content, internal structure, psy-
chometric properties, and relation to other variables), support-
ing both scales’ use in educational settings. Therefore, we 
present them here as alternatives to other popular scales such as 
the DREEM, the only LE instrument translated to Brazilian 
Portuguese language so far.8,9

For both newly translated scales, we found good test–retest 
reliability and convergent validity. Both were significantly cor-
related with each other, as well as with 2 questions about over-
all LE perception and school endorsement. The JHLES has 

already been shown to correlate significantly with the DREEM 
in previous studies,14,25 as well as with both LE overall percep-
tion and school endorsement questions.13 To our knowledge, 
no study has compared the MSLES (short version) with any 
other instrument. Furthermore, JHLES and MSLES corre-
lated significantly but negatively with the 3 DASS subdomains 
(depression, anxiety, and stress), as expected due to recent evi-
dence pointing to a correlation between LE and several mental 
health indicators.9,22

Although both MSLES and JHLES showed appropriate 
psychometric proprieties, they have differences that should be 
considered when using them to measure student LE percep-
tions. First, the stability of an instrument across cultures is 
important to allow reliable comparisons, in that students from 
different countries and backgrounds should interpret different 
questions in similar ways. The JHLES has been used in coun-
tries and cultures outside the United States14,15,25,26 to make 
meaningful comparisons between LE perceptions, whereas the 
MSLES has been used mainly on US student populations.38,39 
After carrying out a PCA, the JHLES yielded the same domains 
in both Brazilian and US populations, whereas the MSLES did 
not, which suggests that the JHLES may be more appropriate 
to use internationally. We should highlight that, although the 
number of domains between the versions of the JHLES did 
not change, items still shifted to different domains, which  
also affects the internal structure. Nevertheless, the original 
American JHLES presented similar results as compared with 
the Brazilian JHLES in the analyses, and could also support a 
possible interchangeable use between both JHLES instruments. 
Second, the length of an instrument must be taken into account, 
especially when studying medical students, who often are over-
whelmed with work and are loathed to spend time completing 
research questionnaires. In this regard, the MSLES is a short 
option, with 11 fewer questions than the JHLES.

Third, we should consider what each scale is trying to assess. 
Some domains of both tools seem to evaluate similar informa-
tion and the answers did not differ among students. For 
instance, the domain Students (MSLES) is comparable with 
the domain Community of peers ( JHLES), and the domain 
School (MSLES) is comparable with Faculty Relationship 
( JHLES). Nevertheless, the domain Exam (MSLES) seems to 
address more information related to the actual assessment and 
discipline integration whereas the Academic Climate ( JHLES) 
is a broader domain, including workload, assessment, goals of 
the curriculum, and medical students’ needs. External problems 
(MSLES) is a mixed domain and includes sharing problems 
with students and faculty, having time for family/friends and 
competition for grades. The JHLES does not have a similar 
domain and these questions are assessed in other domains.

Despite some similarities between tools, JHLES seems to 
be more comprehensive than the MSLES. For instance, the 
Meaningful Engagement domain comprises several different 
concepts, such as faculty and peer role-modeling, and support 

Table 4.  Correlations between JHLES/MSLES and DASS 21, LE 
perception, and school recommendation.

JHLES 
Global 
Score

MSLES 
Global 
Score

JHLES Global Score 1.00 0.749**

JHLES Faculty 0.861** 0.665**

JHLES Community 0.656** 0.459**

JHLES Academic 0.784** 0.639**

JHLES Meaningful 0.790** 0.580**

JHLES Physical 0.519** 0.396**

JHLES Safety (Reverse coded) 0.526** 0.372**

JHLES Mentoring 0.390** 0.163*

MSLES Global Score 0.749** 1.00

MSLES Students 0.510** 0.711**

MSLES Exams 0.576** 0.705**

MSLES External Problems 0.439** 0.688**

MSLES School 0.665** 0.755**

LE Perception 0.579** 0.505**

School Recommendation 0.457** 0.321**

DASS Depression −0.241** −0.256**

DASS Anxiety −0.277** −0.304**

DASS Stress −0.181** −0.222**

Abbreviations: DASS, Depression, Anxiety, and Stress Scale; JHLES, Johns 
Hopkins Learning Environment Scale; LE, learning environment; MSLES, 
Medical School Learning Environment Scale.
*P < .05; **P < .01.
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of scholarship and innovation, both of which are not covered by 
the short MSLES.27 In addition, the subdomains Inclusion and 
Safety and Mentoring are also included in JHLES and capture 
crucial LE aspects, such as discrimination, violence, safety, and 
mentoring. Finally, the assessment of the Physical Space of the 
medical school seems to be particularly important in develop-
ing countries such as Brazil. Some medical schools in these 
countries have limited physical space, a lack of simulation labs, 
and low patient exposure due to infrastructure problems. In 
sum, even though the MSLES is slightly shorter than the 
JHLES and has been used more often in US medical schools, 
the JHLES has been used across a greater variety of settings 
maintaining its factor structure on this population, and cap-
tured more variance in LE perceptions (ie, more comprehen-
sive evaluation).

What do LE ratings tell us about our Brazilian students’ LE 
perceptions compared with other medical student populations? 
Our sample scores were slightly higher on the JHLES Global 
score (mean = 90.7), suggesting greater satisfaction with the  
LE, compared with India (mean = 86.2 and 82.8)25 and lower 
compared with Taiwan (mean = 91.9),14 Malaysia (mean = 101-
116),15,26,40 Israel (mean = 100.9),26 China (mean = 101.7),26 and 
the United States (mean = 111).13 Curiously, when analyzing 
only the 2 overall LE perception questions compared with the 
same US/Johns Hopkins sample,13 Brazilian students tended to 
overall rank their school as having an exceptional or good LE 
more often than the Johns Hopkins students did (Brazil = 80.2%/
United States = 77%), and Brazilian students also tended to rec-
ommend their school to a close friend more than US medical 
trainees (Brazil = 92.7%/United States = 81%). This brings us 
the question of why Brazilian medical students tend to rate 
their LE better when asked more globally than when asked spe-
cifically about each domain, more puzzling when we analyze a 
previous study that indicated lower levels of mental health 
among Brazilian versus US medical students.4 Is this difference 
explained due to a low criticism among Brazilian medical stu-
dents toward their own LE? Or are they just less exposed than 
their American counterparts to the concept of LE? It seems 
possible that if Brazilian students are asked less often about 
their LE or less pushed to engage in LE criticisms by the faculty 
than their US peers, they may not be as exposed to the concept 
of LE and therefore might be more prone to desirability bias. 
Moreover, the mean age difference between both studies and 
the fact that US medical students attend a 4-year college before 
medical school might also play a role in explaining these differ-
ences. A single global rating may not be best for Brazilian stu-
dents, whereas an LE instrument gets at more specific features 
of LEs and offers a more nuanced and likely valid assessment of 
LEs. Similar findings were presented by Ilgen et al41 in the con-
text of simulation-based assessment of health professionals.

Our PCA might also indicate differences in LE concepts 
across cultures. Differently than the US study, 2 role-modeling 
questions (items 6 and 10) related closely to items from the 
JHLES Meaningful Engagement subscale which, in turn, lost 

2 items (19 and 20) to the Faculty Relationship subscale. These 
changes might reflect different perceptions that Brazilian stu-
dents hold about role-modeling and relationships with faculty. 
One hypothesis is that in Brazil, faculty members are consid-
ered more part of the institution, whereas at Hopkins they may 
be considered more as individuals. If this is true, then meaning-
ful relationships with faculty at Hopkins/United States would 
be student–faculty relationships whereas in Brazil these same 
relationships would be student–School of Medicine/Directors 
relationships. Concerning role-modeling, on the contrary, it is 
plausible that to Brazilian students, the existence of a role 
model may be critical to perceiving a sense of meaning in the 
LE. Further cross-cultural studies are essential to understand 
these differences.

Finally, we found significant correlations between LE and 
depression, anxiety, and stress for both scales. These findings 
show the importance that LE has on the mental health, well-
being, and burnout of students as noted by previous studies.9,22 
Strategies such as pass/fail grading systems, mental health 
programs, mind–body skills programs, modifying curriculum 
structure, multicomponent program reform, wellness programs, 
and advising/mentoring programs have been investigated with 
mixed results.42 The diagnosis of an institution’s LE using tools 
such as JHLES and MSLES can result in clinical and admin-
istrative implications, in a sense that health educators can map 
their medical school’s problem and act to minimize it, support-
ing medical students, training medical teachers, and modifying 
the curriculum as needed.43

Limitations
First, we included only junior students (first 3 medical school 
years), so we cannot generalize these findings to more senior 
students, such as those in the clerkship years. More studies 
should be conducted using a large sample and including these 
students. Second, this is a single-institution study, and our 
results should be considered carefully when generalizing results 
to other institutions. Third, both scales and the overall LE per-
ception items were completed at the same time. This can lead to 
a stronger correlation between instrument scores than if the 
surveys/items were completed at different times. However, it 
increases the response rate. Forth, our response rate was 75%. 
Although this response rate could be considered good, not all 
students have answered the questionnaire and the LE data 
could not be generalized for all students of our medical school. 
Finally, perceptions about the LE and knowledge about specific 
terms (such as advisory) might vary among institutions from the 
same country, justifying the need for a multi-institution study in 
Brazilian schools, such as has been done in the United States.38,39

Conclusions
In this study, we provided good evidence for the reliability 
and validity of the Brazilian versions of the JHLES and 
MSLES, both of which appear to be useful alternatives to the 
DREEM. The JHLES also appeared to have advantages over 
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the MSLES, but the choice of a scale to measure a particular 
construct should be based on individuals’ experiences as well 
as on psychometric proprieties and particular characteristics 
of each instrument. Furthermore, the use of the original 
JHLES might be preferred in contrast to the revised one cre-
ated using data from our Brazilian population, when it is 
desirable to compare findings with previous studies from 
the United States,13 Taiwan,14 India,25 China, Israel, and 
Malaysia.15,26 Standardizing measurement across populations 
could allow for international benchmarking and cross-cul-
tural research that would lead to a better understanding and 
improved quality of medical school LEs globally.
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