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Predictors of quality of life in Brazilian medical students:
a systematic review and meta-analysis
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Objective: To examine predictors associated with quality of life (QoL) in Brazilian medical students.
Methods: PubMed, PsycINFO, EMBASE, LILACS, and Google Scholar were searched for research
articles in English or Portuguese published through August 2018. Observational studies that measured
QoL with standard instruments were selected. Three instruments were used to evaluate QoL: the
World Health Organization QoL questionnaires (WHOQOL-Bref and WHOQOL-100) and 36-item
Short Form Health Survey (SF-36). Hedges’ g was used to calculate effect sizes. A random-effects
model was used in meta-analyses. PRISMA guidelines were followed.
Results: The initial search retrieved 8,504 articles; 24 met the eligibility criteria for systematic review,
and seven for meta-analyses of gender (n=3,402 students). Predictors of QoL such as gender, years
of medical school(years of study), economic class, educational environment, academic efficacy,
depression, burnout, resilience, empathic concern, sleep difficulties, chronic illness, body mass index,
and leisure-time physical activity were identified in the systematic review. The most frequent predictors
of QoL detected in Brazilian medical students were associated with gender and years of study.
Conclusions: Female medical students had lower QoL scores in the physical health and psycho-
logical domains of WHOQOL-Bref compared to male students. Specific interventions should be
designed for this group as appropriate.
Systematic review registry number: PROSPERO CRD-42018102259.
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Introduction

Medical students face many stress factors compared to
the general population. A recent study conducted in the
United States noted that medical students, residents/
fellows, and early-career physicians were more likely to
experience burnout than a control sample.1 New Zealan-
der, Brazilian, and Italian medical students also exhibited
lower quality of life (QoL) scores than reference or general
population groups.2-4

Although these findings appear to be consistent across
different cultures, major differences have also been
reported. Depression and stress were more frequently
detected among Brazilian medical students than U.S.
students.5 Additionally, U.S. medical students reported
greater wellness and environmental QoL.5 Medical male
students in Jimma (Ethiopia) were more empathetic than
their counterparts in Munich (Germany), a finding that
was significantly associated with religious activity in the
community.6 It is well recognized that the personal beliefs,
value systems, environment, socioeconomic background,

and prevalence of mental disorders may explain these
conflicting results between countries. As a consequence,
what is significant in one culture or country may not be
in another.

Interestingly, one of the first Brazilian groups to provide
support to medical students observed that most students
requested help due to depressive disorders, followed by a
decrease in leisure time and relationship with old friends,
less availability to their significant other, and the end of
idealized notions about medical school. Psychosis and
drug addiction were occasional.7 Presently, the preva-
lence of depression among Brazilian medical students
is estimated at 30.6%, burnout at 13.1%, problematic
alcohol use at 32.9%, and anxiety at 32.9%; academic
overload correlated with these disorders.8 These rates
are higher if compared to those of adults living in the city
of São Paulo (any mood disorder, 11%; alcohol abuse
disorders, 2.7%; any anxiety disorder, 19.9%) or among
college students worldwide (anxiety disorders, 11.7-14.7%;
mood disorders, 6.0-9.9%; substance disorders, 4.5-6.7%;
behavioral disorders, 2.8-5.3%).9,10
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Brazil has about 300 medical schools. Data from
Brazilian medical demographics projected that, by 2020,
approximately 32,400 new physicians will have been
added the Brazilian health workforce – 11,677 new
physicians compared to 2014.11 Furthermore, the growing
proportion of women among medical graduates and an
increase in the number of physicians per population have
been noted.11

Measurement of QoL is a comprehensive evaluation
of health in the context of an individual’s perception of
well-being. It is a broader evaluation compared to the
detection of a specific condition, disease, or disorder in a
target population. Global health is evaluated according to
specific domains, such as physical and psychological
health, social relationships, environment, mental health,
financial resources, and bodily pain, depending on the
instrument used for evaluation. Additionally, the measure-
ment of QoL provides a wide overview of the nature of
diseases to which subjects are exposed. Considering that
the quality of medical care is a critical component of the
private and public healthcare systems, this systematic
review was designed to identify predictors associated with
QoL in Brazilian medical students. We believe this infor-
mation will help manage academic performance and will
provide support for affirmative action.12

Material and methods

The present systematic review was conducted according
to Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) guidelines.13

Eligibility criteria

We included observational studies that measured QoL
in Brazilian medical students with standard instruments:
the World Health Organization Quality of Life instrument
(WHOQOL-100), its abbreviated 26-question version
(WHOQOL-Bref), and the 36-item Short-Form Health
Survey questionnaire (SF-36). Additionally, studies were
required to have evaluated factors associated with QoL
in statistical analyses.

Studies with no measure of QoL, those designed to
evaluate the frequency of mental disorders, quality of
sleep, headache, or cross-cultural differences among
medical students, and those with a sample composed of
residents were excluded.

Information sources

PubMed, PsycINFO, EMBASE, LILACS, and Google
Scholar were searched for research articles in English
or Portuguese through August 2018, with no restriction on
year of publication. The search terms were ‘‘QoL AND
medical student OR medical students AND Brazil’’. No
efforts were made to contact the authors.

Data collection process and items of interest

We extracted the following data: setting, number of
participants, frequency of females, age, study design,

recruitment period, instruments, QoL scores, and positive
and negative predictors associated with QoL (Tables 1
and 2). Table 3 shows the summary of predictors iden-
tified in the systematic review. One reviewer conducted
the full abstraction of all data (ACS), and two reviewers
(ACS and FLN) verified their accuracy. Consensus-based
discussion was used to decide about the inclusion of
primary studies.

Data analysis, summary measures, and synthesis of
results

Data were stored in Microsoft Excel and evaluated using
Comprehensive Meta-Analysis version 3 software (Bio-
stat, Englewood, U.S.). Hedges’ g was used to calculate
the effect sizes of the four WHOQOL-Bref/WHOQOL-100
domains (physical, psychological, social relationship, and
environment). Pooled effect sizes were calculated using
the random effects model. The I2 statistic was used to
measure heterogeneity. Visual inspection of the funnel
plot was used to estimate the publication bias.

Statistical power calculation

The power calculation was done to detect a summary
effect size of g = 0.30 in the psychological domain of
WHOQOL-Bref, since mental disorders are frequently
studied among Brazilian medical students.8 We estimated
a low level of between-study variance based on previous
studies,2,26,31 a statistical power of 0.80, and an alpha
value of 0.05. The power of the test of the main effect of
the random meta-analysis was calculated in R35 accord-
ing to the following formula36: power = 1 - f (Ca - l*) +
f (-Ca - l*).

Quality and levels of evidence and risk of bias

The quality of evidence was rated according to the
Grading of Recommendations Assessment, Develop-
ment, and Evaluation (GRADE) approach, which encom-
passes four levels of evidence: very low, low, moderate,
and high.37 Observational studies always start as low-
quality evidence, and randomized clinical trials always
start at the high level of evidence.37 Five factors may
decrease the quality of evidence (study limitations, impreci-
sion, inconsistency of results, indirectness of evidence, and
publication bias), and three factors may increase it (large
effect, dose-response relationship, and one factor related
to confounding).

Results

Search strategy

A total of 8,504 studies were initially identified, of which
7,767 were excluded based on their titles and abstracts;
46 full-text articles were retrieved, and 22 were excluded.
A total of 24 studies were included in the systematic
review; 17 were excluded from meta-analysis due to
unreported male/female QoL, overlapping sample, or use
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ú
b
lic
a

(p
ri
v
a
te
)

C
ro
s
s
-s
e
c
ti
o
n
a
l

(O
c
t
2
0
1
3
-N

o
v

2
0
1
3
)

S
F
-3
6

E
S
S

S
F
-3
6

P
h
y
s
ic
a
l
fu
n
c
ti
o
n
in
g
=
5
1
.5

R
o
le

p
h
y
s
ic
a
l
=
4
4
.9

B
o
d
ily

p
a
in

=
5
0
.2

G
e
n
e
ra
l
h
e
a
lt
h
=
4
6
.2

V
it
a
lit
y
=
4
6
.7

S
o
c
ia
l
fu
n
c
ti
o
n
in
g
=
4
2
.7

R
o
le

e
m
o
ti
o
n
a
l
=
4
1
.6

M
e
n
ta
l
h
e
a
lt
h
=
4
5
.9

M
a
le

s
tu
d
e
n
ts

n
o
t
s
u
p
p
o
rt
e
d
b
y

F
IE
S

S
tu
d
e
n
ts

s
u
p
p
o
rt
e
d
b
y

th
e
lo
a
n
p
ro
g
ra
m

(F
IE
S
),
e
s
p
e
c
ia
lly

in
th
e

s
ix
th

y
e
a
r
o
f
s
c
h
o
o
l

F
e
m
a
le

s
tu
d
e
n
ts

s
u
p
p
o
rt
e
d
b
y
F
IE
S

L
a
c
k
o
f
p
h
y
s
ic
a
l
a
c
ti
v
it
y

H
e
a
d
a
c
h
e

S
le
e
p
in
e
s
s

L
e
g
e
y
2
5

(R
io

d
e
J
a
n
e
ir
o
)

1
4
0
(4
6
.4
2
)

2
3
.6

(m
e
a
n
)

U
n
iv
e
rs
id
a
d
e
V
e
ig
a
d
e

A
lm

e
id
a
(U

V
A
)

(p
ri
v
a
te
)

C
ro
s
s
-s
e
c
ti
o
n
a
l

(n
o
t
re
p
o
rt
e
d
)

S
F
-3
6

S
T
A
I

S
ilh
o
u
e
tt
e
S
c
a
le

P
O
M
S

S
F
-3
6

N
o
t
re
p
o
rt
e
d

B
o
d
y
im

a
g
e

s
a
ti
s
fa
c
ti
o
n

C
u
n
h
a
2
6

(S
ã
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of the SF-36 to evaluate QoL. A flow diagram of study
selection is depicted in Figure 1.

Sample characteristics

Nineteen cross-sectional studies and four multicenter
studies derived from a single cross-sectional survey
comprised our data (Tables 1 and 2). The majority of
respondents were aged 18-24 and female.

A total of 21 medical schools were represented in
the 19 cross-sectional studies: Universidade Federal de
Uberlândia, Universidade Federal de Pernambuco, Uni-
versidade Estadual de Pernambuco, Escola Pernambu-
cana de Medicina, Pontifı́cia Universidade Católica de
Sorocaba, Universidade Estadual do Rio de Janeiro,
Universidade Federal de Pelotas, Universidade Federal
Fluminense, Escola Bahiana de Medicina e Saúde
Pública, Universidade Veiga de Almeida, Universidade
Federal de São Paulo, Universidade Nove de Julho,
Faculdades Integradas de Patos, Universidade Fede-
ral de Santa Catarina, Universidade do Sul de Santa
Catarina, Universidade do Oeste de Santa Catarina,
Universidade do Vale do Itajaı́, Universidade da Região
de Joinville, Universidade do Planalto Catarinense, Uni-
versidade Comunitária da Região de Chapecó, and
Universidade do Extremo Sul Catarinense.

The multicenter survey covered 22 Brazilian medical
schools: Escola Bahiana de Medicina e Saúde Pública,
Faculdade de Medicina de Marı́lia, Faculdade de Medi-
cina de São José do Rio Preto, Faculdade de Ciências
Médicas da Paraı́ba, Faculdade Evangélica do Paraná,
Faculdade de Medicina do ABC, Fundação Universi-
dade Federal de Rondônia, Pontifı́cia Universidade
Católica do Rio Grande do Sul, Pontifı́cia Universidade
Católica de São Paulo, Universidade Estadual do Piauı́,
Universidade Federal do Ceará, Universidade Federal
de Ciências da Saúde de Porto Alegre, Universidade
Federal de Goiás, Universidade Federal de Mato Grosso
do Sul, Universidade Federal do Rio de Janeiro, Uni-
versidade Federal do Tocantins, Universidade Federal
de Uberlândia, Universidade Estadual Paulista Julio de
Mesquita Filho, Centro Universitário Serra dos Órgãos,
Universidade de Fortaleza, and Universidade de Passo
Fundo.

QoL instruments

Three instruments were used to evaluate QoL, as descri-
bed below.

WHOQOL-100 and WHOQOL-Bref

The WHOQOL is a QoL assessment instrument devel-
oped by international centers to measure individuals’
perceptions of their position in life in the context of the
culture and value systems in which they live and in rela-
tion to their goals, expectations, standards, and concerns.
The WHOQOL-100 encompasses 24 facets important in
assessing QoL, and four general questions that address
overall QoL and health. The WHOQOL-Bref was derived
from the WHOQOL-100 and produces scores on fourT
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domains related to QoL: physical health, psychological,
social relationships, and environment. It also includes one
facet on overall QoL and general health.38,39 In a sample
of 300 subjects surveyed in Porto Alegre, Southern Brazil,
the instrument exhibited adequate internal consistency,
discriminant validity, criterion validity, concurrent validity,
and test-retest reliability.40

SF-36

The SF-36 is a self-report questionnaire designed to
evaluate QoL in eight main domains: vitality, physical fun-
ctioning, bodily pain, general health perceptions, physical
role functioning, emotional role functioning, social role
functioning, and mental health.41 This instrument pre-
sented good performance in a Brazilian sample and is
widely considered a reliable and valid measure of QoL for
research purposes.42

General instruments

The instruments used to associate the scores of QoL in
statistical analysis were: Beck Depression Inventory
(BDI),43,44 CAGE (cut-annoyed-guilty-eye),15,45 Job Stress
Scale,16,46 presence of reported chronic morbidity,19,20

Maslach Burnout Inventory – Student Survey (MBI-SS),22,47

Mini-Sleep Questionnaire (MSQ),22,48 Social Readjust-
ment Rating Scale (SRRS),22,49 Epworth Sleepiness
Scale (ESS),23,50 State-Trait Anxiety Inventory

(STAI),25,51 Silhouette Scale,25,52 Profile of Mood States
Scale (POMS),25,53 Inventário de Sintomas de Stress
para Adultos de Lipp (ISSL),29,54 Self-Report Screening
Questionnaire-20 (SRQ-20),30,55 Maslach Burnout Inven-
tory – Human Services Survey (MBI-HSS),31,56 Interperso-
nal Reactivity Index (IRI),31,57 Dundee Ready Education
Environment Measure (DREEM),32,58,59 Wagnild and
Young’s Resilience Scale (RS),32,60 Leisure-time physi-
cal activity evaluation,34 and VERAS-Q (a questionnaire
created to evaluate the QoL of students in the health
professions).61

Results of the predictors associated with
quality of life (QoL)

Positive predictors associated with QoL were: sense of
academic efficacy/accomplishment, being a male student
not supported by Fundo de Financiamento ao Estudante
do Ensino Superior (FIES), body image satisfaction, reli-
gious beliefs, male gender, having at least one parent be a
physician, satisfaction with the course, and psychological
treatment (Tables 1, 2, and 3).

Negative predictors associated with QoL included
depressive symptoms, female gender, being a third- or
sixth-year student, economic class C/D, quota students,
reported chronic illness, distance from hometown,
burnout, sleep difficulties, cynicism, being supported
by the FIES loan program, body mass index X 30, daily
commute time, stress, and psychiatric symptoms (Tables 1,
2 and 3).

Synthesis of results and risk of bias (results of
meta-analysis)

Seven studies were included in the meta-analy-
sis.2,16,19,20,26-28,31 A significant between-groups effect
size was observed for physical domain QoL (g = 0.315,
95% confidence interval [95%CI] = 0.20 to 0.42, p o
0.001), and a moderate heterogeneity (I2 = 51.42) was
calculated (Figure 2). Trim-and-fill adjustment estimated
a mean effect size of g = 0.258 (95%CI = 0.14-0.37).
The failsafe N was 125, which means we would need
17.9 missing studies for every included study for the
effect to be nullified, or 125 ‘‘null’’ studies with a two-
tailed p-value to exceed 0.050.

We also observed a significant between-groups effect
size for the psychological domain (g = 0.318, 95%CI = 0.23
to 0.40, p o 0.001), and low heterogeneity (I2 = 20.83)
(Figure 2). After adjustment, the estimate for Hedges’ g
remained the same. The failsafe N was 123, i.e., we would
need 123 ‘‘null’’ studies with a two-tailed p-value to exceed
0.05 or 17.6 missing studies for every included study for the
effect to be nullified.

No difference in between-groups effect size was
observed the for social relationship domain (g = 0.051,
95%CI = -0.05 to 0.15, p = 0.346) with moderate hete-
rogeneity (I2 = 51.38) (Figure 2). The trim-and-fill values
were g = 0.018 (95%CI = -0.09 to 0.12). The failsafe N was
not relevant.

The mean effect size for the environment domain was
g = 0.058 (95% CI = -0.009 to 0.126, p = 0.092); after

Table 3 Summary of the main positive and negative
predictors of quality of life according to demographic,
academic, psychological, and physiological factors

Category Positive predictors Negative predictors

Demographic Male gender Female gender
Economic class C/D
Quota students*
Student loans (FIES)
Distance from home
town/daily commute time

Academic Positive perception
of educational
environment
Sense of academic
efficacy
Accomplishment

Third and sixth years of
study

Psychological Resilience
Personal
accomplishment
Perspective taking
Empathic concern
(females)

Depressive symptoms
Burnout
Cynicism
Emotional exhaustion
Depersonalization
Personal distress
Psychiatric symptoms

Physiological Leisure-time
physical activity
Body image
satisfaction

Chronic illness
Body mass index
Sleep problems
Headache

FIES = Fundo de Financiamento ao Estudante do Ensino Superior.
*At the time of the study, 45% of places for incoming students at
UERJ were set aside for the admission of socially disadvantaged
students. More information on this quota policy is available
elsewhere.19
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adjustment, Hedges’ g was 0.043 (95% CI = -0.020 to
0.108) (Figure 2). No heterogeneity (I2 = 0.0) was
detected. The failsafe N was not relevant. The quality of
evidence was rated only for the studies included in the
meta-analysis (Table 4).

Discussion

The present systematic review aimed to identify studies
that evaluated predictors associated with QoL in Brazilian
medical students. We observed that female students
exhibited lower QoL scores compared to male students.
To facilitate understanding of the framework of our syste-
matic review, predictors were clustered into four major
types: demographic, academic, psychological, and phy-
siological (Table 3).

Two main predictors related to demographic factors were
associated with a decrease in QoL: gender (female) and
economic class. Seven cross-sectional studies2,12,19,23,26-28

and one multicenter study31 observed that female students
presented lower QoL scores in the physical and psycholo-
gical domains compared to male students. This finding is
probably related to a higher frequency of mood disorder in
female patients and, as observed in the WHO World Men-
tal Health (WMH) Survey Initiative, with pre-matriculation
onset.10 Two studies applied the SF-36 to evaluate

QoL,12,23 five studies used the WHOQOL-Bref,2,19,27,28,31

and one used the WHOQOL-100.26 Two studies were
excluded from meta-analysis because of weak correlation
(r p 0.6) between WHOQOL-Bref and SF-36 domains.12,23

The power of meta-analysis was X 80% for the physical
and psychological domains, 15.36% for the social relation-
ship domain, and 45% for the environment domain
(Figure 2). Although the social relationship and environ-
ment domains have previously been identified as signifi-
cant predictors of QoL in Brazilian medical students,19,20,27

the pooled effect sizes of these two domains were under-
powered to reach a definitive conclusion (g = 0.051, 95%CI
= -0.05 to 0.15, p = 0.346; and g = 0.058, 95% CI = -0.009
to 0.122, p = 0.126, respectively). This means that a
significant effect size would probably be identified if more
studies were included in the meta-analyses.

Three cross-sectional studies observed that economic
factors were associated with lower QoL scores,25,19,20,23

and one found no correlation of QoL with income
factors.12 These studies were conducted in private and
public universities. Interestingly, two of them examined
students supported by Brazilian government fund-
ing.19,20,23 While this incentive allows admission low-
income students into the medical school, the financial
value should be reappraised, at least to balance the
scores of QoL between students. The daily strains

Figure 1 Flow diagram of study selection. QoL = quality of life; SF-36 = 36-item Short Form Health Survey.
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Figure 2 Forest plot of between-group analyses – WHOQOL-Bref domains. 95%CI = 95% confidence interval; WHOQOL-100
= World Health Organization Quality of Life instrument; WHOQOL-Bref = World Health Organization Quality of Life instrument-
Abbreviated version.
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associated with socioeconomic status may affect
mental health, and further surveys should investigate
this factor in a nationwide sample to encourage action
by the government.

The most frequent academic predictor investigated was
related to the year of medical school (years of study).
Some cross-sectional studies2,12,14,15,19,20,23,26 and a large
multicenter survey31 evaluated this parameter. Studies that
applied the SF-36 generally observed a deterioration of
physical and mental health in the sixth year of study com-
pared to the first.12,23 On the other hand, conflicting results
were reported in studies which used WHOQOL instruments.
Two studies detected significant differences between the
first and sixth year of study19,20,26 in all domains of QoL,
and two studies reported no differences.2,27 The other
studies observed a significant difference in a specific
domain of WHOQOL-Bref – specifically, the psychologi-
cal14 and social relationship15,31 domains. Academic
overload, the nature of the medical school curriculum,
hospital training, and sleep disturbances may explain
some of the QoL impairment experienced in the last years
of medical training.12 Meta-analyses were done to
compare the first and second versus the fifth and sixth
years of study, but the pooled effect sizes were under-
powered to detect significant differences between the
groups in all domains of WHOQOL-Bref (data not shown).
Additional studies are needed to ensure an adequately
powered meta-analysis.

Depressive symptoms were the main psycholo-
gical predictor associated with low QoL scores.12,22 This
result is in agreement with a recent meta-anal-
ysis which focused on the prevalence of mental disorders
among Brazilian medical students.8 Interestingly, these
authors also noted that the high frequency of mental
disorders in this population is not related to the learning
environment. Furthermore, as observed in the U.S.,
depression and suicidal symptoms among medical
students may influence the quality of care provided to
patients in academic medical centers, and affect
adversely students’ long-term health.62

Several physiological factors identified as relevant
elsewhere, such as presence of chronic illness,19,20 body
mass index,27 body image satisfaction,25 sleep difficul-
ties,22 and other factors, such as daily commute time,27

distance from one’s hometown,21 having at least one
parent be a physician,27 religious beliefs,27 cynicism,22

satisfaction with medical school,28 and sense of academic
efficacy/accomplishment,22 were not yet well-replicated
in our country, and should be further investigated in
other studies.

This study has major limitations that should be
addressed. First, not all medical schools were included.
This means that potentially significant regional predictors
were not detected/replicated in the systematic review or
meta-analysis to measure their impact on QoL. Second,
there is a high probability that lower QoL scores observed
in female students are related to mental disorders and
with pre-matriculation onset. Unfortunately, this study
does not provide data to support this statement. There-
fore, we believe that medical students should be screened
for mental disorders when entering medical school.T
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This information will help institutional leaders provide
support when necessary.

Finally, we conclude that the main predictors that can
change the scores of QoL of Brazilian medical students
are related to the emotional and physical domains of
female students. Medical school curricula might warrant
revision considering this overall finding, and specific
interventions should be designed for this group as
appropriate.

Implications for research

Future studies should focus on determining whether
scores on the social relationships and environment
domains of QoL are associated with gender.

There is evidence to speculate that specific years of
medical school are associated with a decline in students’
QoL. Additional studies should address this question.

Household income was considered a significant pre-
dictor of QoL in some Brazilian regions. This predictor
should be further investigated in all Brazilian states.
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