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ABSTRACT

Objectives Research on resilience has been gaining
momentum, and it has already been shown that increased
resilience creates positive changes at the individual and
collective levels. Understanding of the factors associated
with resilience may guide specific actions directed towards
different populations. The objective of this study was to
investigate these associated factors within a population of
medical students.

Design Cross-sectional census.

Setting A public medical school in the state of Rio de
Janeiro, Brazil.

Participants Out of a total of 551 medical students, five
students were excluded due to inactive registrations, and
four transferred students were also excluded, resulting in a
total of 542 remaining participants.

Measures Adopting an anonymous questionnaire that
included the Resilience Scale, in addition to questions
related to sociodemographic, behavioural health-related
and academic variables, the association between these
variables and resilience was investigated.

Results The high rate of answers to each item constitutes
a indication of students’ interest in participating, whereas
the lowest percentile was 97.1%. The mean resilience
score obtained was considered moderate. Factors such

as gender, race, previous schools attended, financial
independence, living situation, parents’ education level,
religion, quota-based admission, smoking, alcohol

abuse and use of illegal drugs were not associated with
resilience. In a multivariate analysis using ordinal logistic
regression, associations were maintained only between
the highest resilience score and the non-use of habit-
forming prescription drugs (OR: 0.58; 95% Cl 0.41 to
0.80), having a better perception of one’s own health (OR:
0.57; 95% Cl 0.41 to 0.81) and being older (OR: 1.37; 95%
Cl 1.12 to 1.67).

Conclusion The census performed with the medical
students showed, with the multivariate analysis, that
besides age, the variables most closely tied with
resilience were health and medicalisation, and the
variables connected with income and religion showed no
association.

INTRODUCTION

All people are subject to negative situa-
tions and, often times, the causes cannot be
controlled. Learning how to cope with such

Strengths and limitations of this study

» This study compares the factors associated with
resilience in medical students and so compares
them with other populations that have been already
studied.

» Design strengths of the study: it is a census,
using a Resilience Scale, a tool used in different
populations and valid for Portuguese, instead of
indirect assessments commonly used with this kind
of population. The questionnaire was anonymous.
The intention here was to improve the accuracy of
the most delicate questions.

» The limitations include: the cross-sectional design
of the study does not allow the establishment of a
temporal relation between exposure to situations of
distress and its effects on medical students.

situations may reduce the damage they cause
and increase one’s ability to address daily chal-
lenges. So, one way to improve the ability to
cope with undesirable situations is to increase
individual resilience.

Resilience is defined as a person’s ability
to, in different degrees, when exposed to
negative experiences, recover and, even,
grow as a result of the adversity experi-
enced,'” by way of a positive psychosocial
adaptation to the experience. This under-
standing, which before was nearly restricted
to children,’” is now being applied in many
different scenarios, such as the corporate
world,8 health,9 education'” and the commu-
nities,'" and is expanding day by day.

Previous studies have indicated a number
of factors capable of affecting individual
resilience. Among the factors that might
increase resilience is time spent with loving
and sensitive parents,’ peer support,'
taking time out for oneself'” and profes-
sional stability."* ' In contrast, among the
factors capable of reducing one’s resilience
are the lack of affection during childhood
or youth,' ' sleep disorders'? or unemploy-
ment.'® Most relevant studies have shown that
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2 and sex do not

the level of education,19 income
impact resilience.

Understanding the factors that can increase indi-
vidual or collective resilience is important because of
the benefits that this understanding can bring, such as:
increased well-being and improved quality of life,” **
reduced chances of engaging in prostitution® and violent
behawiour,24 % reduced tobacco use” and drug use,23 and
lessened depression and suicidal thoughts.'® * Resilience
is also associated with the greater tolerance to work-re-
lated stress,” an increased ability to cope with chronic
pain,® and ageing with fewer limitations and higher
cognitive levels.'

These findings, associating resilience to a number
of different variables, were reached through studies
conducted in several countries, among highly diversified
groups, although in many of these studies, resilience was
not measured using a specific scale. There is an under-
standing today that medical school might, for a number
of reasons,”' expose the student to different forms of
suffering,” ***® while increased resilience can help mini-
mise this, in addition to affording other gains to this
specific population.”** In light of this, this study proposes
to apply the Wagnild and Young Resilience Scale™ to a
census performed among medical students, to measure
and understand the associations between resilience
and sociodemographic, behavioural health-related and
academic variables within this group.

METHODOLOGY

This article describes a cross-sectional study conducted
through the performance of a census, from October
to December 2011. The sample population included
all of the 551 students of a public medical school in Rio
de Janeiro, Brazil, excluding five students whose enrol-
ment was inactive at the time and four others who had
transferred into the course. So, a total of 542 students
remained. A self-administered questionnaire was
prepared, addressing several aspects (sociodemographic,
academic and health behaviour), in addition to the Resil-
ience Scale. The sociodemographic variables included
sex, race, age, course year, prior schools, financial inde-
pendence, living situation, living situation, parents’
education level, religion and whether the respondent was
a quota-admitted student (admission to the university as a
result of a quota system).

The behavioural health-related aspects included a
perception of the student’s own health, smoking habits,
use of habit-forming medications (sleeping pills, staying
awake and anxiety), use of illegal drugs (marijuana,
cocaine and crack) and alcohol. In addition, the Cut
down, Annoyed by criticism, Guilty, Eye-opener (CAGE) ques-
tionnaire was used, which has the purpose of identi-
fying individuals suspected of abusing alcohol, when the
respondents answer two or three of its four questions
affirmatively.”” In this study, two affirmative answers in the
CAGE rendered the test positive.

The variable of primary interest was measured using
the Wagnild and Young Resilience Scale,® which has
been translated into Portuguese and cross-culturally
adapted for use in Brazil.*™® The scale consists of 25 posi-
tively described items. The answers are quantified based
on a Likert scale, with values ranging from 1 to 7, where 1
means ‘T completely disagree’ and 7 means ‘I completely
agree’. So, the final scores can vary between 25 and 175
points. To measure resilience levels, Wagnild™ proposed
the following score ranges: very low (25-100), low (101-
115), on the low end (116-130), moderate (131-145),
moderately high (146-160) and high (161-175). In this
study, these score ranges were regrouped into three
categories: low (25-130), moderate (131-145) and high
(146-175).

A preliminary test was conducted with 12 volunteers
with social and functional profiles similar to those of the
sample population. In compliance with institutional and
legal requirements, all the participants in the census were
informed of the study’s purposes and stages, its volun-
tary nature, the confidentiality of the data and the lack
of associated risks. It was only after the student signed
the informed consent form that he or she completed
the questionnaire, which was presented online, in a
clear and user-friendly form, with the Qualtrics software,
on computers made available during flexible hours, in
comfortable rooms, at the Medical School. The students
were invited to participate in the study by email and
encouraged to participate via additional emails, online
social networks and considerable personal involvement
of the researchers and class representatives. No pressure
was made, nor was any reward offered for the students’
participation in the study.

Central trend measurements, proportions and
frequency distributions were used for the descriptive
analysis of the sample population. The main variable
(resilience score) was evaluated in the continuous and
categorical forms. The categorical variables were analysed
using the % test, whereby a p value of <0.05 was consid-
ered statistically significant. The OR and its 95% CI were
estimated using logistic regression to compare high with
low resilience and moderate with low resilience. The
statistical software program Stata V.11.0 was used.

Ordinal logistic regression was used for the subsequent
multivariate analysis. All the variables that presented a
p value of <0.20 in the % test were incorporated into the
model. So, initially, the following variables were selected:
age, parents’ education level, year in the programme,
perception of one’s own health, alcohol use, CAGE result
and use of medications. The Brant test was used to eval-
uate the preassumption fit of the logistic ordinal model,
that is to say, to test whether the relationship between
each pair in the outcome groups was always the same.
Each variable was introduced individually to determine
if it would remain in the model considering the change
caused in the log-likelihood and the pseudo R* values. The
Besley Test was performed to test for collinearity between
certain variables.
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Table 1 Distribution of resilience scores by category
N Median Mean SD Minimum Maximum
Low 203 120 117 11.6 70 130
Moderate 212 138 138 4.3 131 145
High 127 149 151 5.8 146 171
RESULTS resilience. Students who presented a positive CAGE result

All 542 students in the study population participated in
the survey. Of those students, 328 were female (60%) and
214 were male (40%). Ninety-five per cent of the partic-
ipants ranged between the ages of 17 and 30 years. The
authors believe that the high rate of answers to each item
constitutes a clear indication of the real interest in partic-
ipating, whereas the lowest percentile was 97.1% (for
the variable concerning the use of illegal drugs), that is
to say, even in anonymity, the participation was consid-
ered good. Female participation predominated, with 328
students (60%).

The mean resilience score was 133.4 points, with a SD
of 15.8. In the stratification using the resilience score
ranges, the following was noted: in the low category,
mean score of 120 (SD=11.6); in the moderate category,
mean score of 138 (SD=4.3); and in the high category,
mean score of 151 (SD=5.8) (table 1).

No significant association was found between resilience
and nearly all social economic variables (prior schools,
financial independence, parents’ education level and
quota-based admission). Likewise, no association was
found between resilience and religion, gender, race or
living situation.

Regarding the variable of age, the older that the indi-
vidual was, the greater his or her resilience. Among
younger students (younger than 22 years), only 15%
showed high resilience; in contrast, among students older
than 22 years, the percentage displaying high resilience
was approximately 28%. The bivariate analysis indicated
increased resilience with age. When moderate resilience
was compared with low resilience among older partic-
ipants (22-24 years) as compared with younger partic-
ipants (17-22 years), the OR was 1.8 (95% CI 1.1 to
2.8), and when high resilience and low resilience were
compared, the OR was higher, namely: 2.9 (95% CI 1.6
to 5.1) (table 2).

Resilience was associated with perception of one’s own
health (p=0.00). Students with very good perception in
that area more often showed high resilience than those
with regular or poor perception (35.1% vs 9.8%). In addi-
tion, the following relation was observed: the better the
perception of one’s own health, the higher the person’s
resilience, up to a sevenfold difference in the resilience
score between the extremes.

Ahigher number of students with low resilience (55.7%)
were found among the participants who use or have used
habitforming medications, as compared with the partic-
ipants who have never used said medications (34.3%).
Smoking and illegal drug use showed no association with

showed higher rates of low resilience (50%) than those
with a negative result (35%), with an OR of 0.5 (95% CI
0.3 to 0.9) (table 3).

Only the variables that were significant were retained
in the multivariate analysis. The year in the programme
and age were significant variables, when introduced
separately. However, when introduced in the model
together, neither proved significant, which indicates a
likely collinearity in the model, although the collinearity
between the two variables was not very high (Besley Test
of Collinearity=6.49).

The multivariate analysis in table 4 shows the result of
a parsimonious model, which has greater explanatory
power, consisting only of the variables with statistical
significance following control—perception of one’s own
health, age and use of medications—showing the adjusted
ORs and the respective Cls.

The model showed statistical significance (p value of
the log %* <0.05), although the pseudo-R*was low (0.05).
The Brant test result was not significant (p=0.54), which
indicates that there was no difference in the coefficient
among the pairs, proving that this type of analysis is
appropriate for this study. In this analysis, the variables of
use of habit-forming medications (OR: 0.58; 95% CI 0.41
to 0.80), the perception of one’s own health (OR: 0.57;
95% CI 0.41 to 0.81) and age (OR: 1.37; 95% CI 1.12 to
1.67) maintained their association with resilience.

DISCUSSION

The evaluation of the medical students showed a group
with moderate resilience, with a mean score of 133.4
points on the Resilience Scale. In published studies
involving other groups, such as middle-aged Spanish
women,® street children and youngsters in Ghana®
and health professionals in the UK,* a pattern of resil-
ience similar to that of the group under study was found,
despite the use of other scales considered more relevant
by the researchers.

In contrast, other groups have shown higher than
moderate resilience: a group of elderly individuals in the
USA showed moderately high resilience,"’ a randomly
selected Swedish population displayed high resilience®
and a study conducted among medical students in the
USA showed the majority to have moderately high resil-
ience.* Despite the diversity of countries and popu-
lational characteristics represented by these studies, a
certain consistency was found in the mean resilience, as
neither of them produced extreme values.
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Resilience Moderate resilience  High resilience
%low %moderate  %high OR (95% CI) OR (95% CI)

Male 214 39.3 39.3 21.4

Race

-
w
©

38.1

SN
—_

Mixed race 20.9 1.1(0.7-1.7) 0.9 (0.4-2.0)

Age”
Second tertile (22— 180 30.6 411 28.3 1.8 (1.1-2.8) 2.9 (1.6-5.1)
24 years)

Previous school

Both

-
—
[o)]

33.6 37.9 285 1.2 (0.7-2.1) 1.6 (0.9-2.8)

Financial independence

Yes 162  35.2 37.6 27.2 1.0 (0.7-1.6) 1.3 (0.8-2.2)

Father and/or mother 330 36.7 40.9 22.4

Other relatives 45 37.8 33.3 28.9 0.8 (0.4-1.7) 1.2 (0.6-2.7)

Alone 38 50 26.3 23.7 0.5 (0.2-1.1) 0.8 (0.3-1.8)

Primary 64 35.9 34.5 29.6

Higher 334 41 37.7 213 1.0 (0.5-1.8) 0.6 (0.3-1.2)

No religion 126 36.5 45.2 18.3

Protestant 98 429 34.7 22.4 0.6 (0.3-1.2) 1.0 (0.5-2.1)

Quota student

Yes 252 34.9 38.9 26.2 1.1(0.8-1.7) 1.4 (0.9-2.2)
Reference category: low resilience.
*p Value <0.2.
This study chose medical students as its sample popula-  selflessness’ among many others. In response, the student

tion. There is a consensus today that medical school is a ~ can show signs of distress, such as depression, suicidal
source of psychological suffering due to the ongoing expo-  thoughts and burnout.*” *** Better resilience levels protect
sure to stress factors, such as the broad curriculum, concern ~ against these negative responses and drive the student to
about the future, parents’ high expectations,” concerns  act more ethically and responsibly,”* in addition to taking
about self-competence,” the value placed on the students’ better care of himself or herself and others.”

E-
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Table 3 Proportions and ORs with Cls for resilience according to health variables

Resilience Moderate resilience High resilience
N %low %moderate %high OR (95% ClI) OR (95% ClI)

Perception of one’s own health*

Regular/poor 238 57.7 32.5 9.8

Good 252 39.7 42.5 17.8 1.9 (1.1 to 3.4) 2.5(1.1t0 5.8)

Very good 211 27.5 37.4 35.1 2.5(1.4t04.5) 7.1(3.1t016.2)
Smoking habits

Never smoked 491 36.9 39.3 23.8

Former smoker 51 431 373 19.6 0.8 (0.4 to 1.5) 0.7 (0.3 to 1.5)

or current smoker
CAGET*

No 452 35 40.9 241

Yes 90 50 30 20 0.5(0.3t00.9) 0.6 (0.3t0 1.0)
Use of medicationst*

Never used 463 34.3 40.6 25.1

Used in the past 79 55.7 30.4 13.9 0.5 (0.3t0 0.8) 0.3 (0.2 t0 0.7)
Use of illegal drugs§

Never used 379 36.2 40.1 23.7

Used in the past 147 40.1 38.1 21.8 0.9 (0.6 to 1.3) 0.8 (0.5t0 1.4)

reference category: low resilience.
*p Value <0.2.

TCAGE questionnaire with the purpose of identifying disorders caused by alcohol abuse, rendered positive by two affirmative answers.

FPrescription drugs: used of habit-forming medications.
§lllegal drugs: marijuana, cocaine and crack.

There has been interest in better understanding resil-
ience in these students precisely due to the many factors
to which they are exposed during an important period
of their lives, specifically the undergraduate programme
in medicine, and the many important changes they
experience.

The assumption was that resilience in women would be
higher due to the explicit and implicit barriers that they
must continuously overcome. A greater sensitivity and
the ability to better process feelings are characteristics
that define the female profile. In contrast to this assump-
tion, the present findings corroborated other studies,
some involving medical students,10 that found no asso-
ciation between gender and resilience.'® *' *** However,
other studies have shown higher resilience in women,
such as a study conducted among health professionals
in England.” And others still have shown the contrary,

Table 4 Multivariate model* for resilience

OR SD z p>z 95% ClI
Health 0.57 0.69 -4.61 0.00 0.45t00.73
Age 1.37 0.14 3.12 0.00 1.12to01.67
Medicationst 0.58 0.10 -3.21 0.00 0.41to0 0.80

*Table shows only the variables with statistical significance.
THabit-forming medications.

such as the higher resilience rates found in male Chinese
medical students and Italian youngsters.'' **

In light of the meagre number of black and mixed-race
individuals among medical students in Brazil, this group
represents a minority within this context, even though
it represents 50.2% of the Brazilian population.®® This
difference is likely justified by the fact that the white
population is still economically affluent and, therefore,
it has better access to the course of medicine. In this
census, however, the proportion of future black and
mixed-race doctors (40.7%) was higher than at other
schools because the captioned institution has adopted
a quota system of admissions since 2003. Although the
literature suggests higher resilience among groups that
are considered minorities,'? precisely because they have
to break down barriers and face greater adversity from a
young age, no such difference in resilience was found in
this study.

Similarly to other studies, in this study, no association
was found between sociodemographic variables and resil-
ience, with the exception of age. In this study, according
to the census, age contributes to the resilience level: the
older the participant, the more resilient. Although a
Brazilian article has been produced that found no vari-
ance in resilience based on the year of the programme,'’
that is to say, that resilience is no higher in older students,
the results of this study were similar to the majority of the
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existing studies,'* " *' *? including one focusing on health

professionals.*’

As the existing literature indicates, medical students*’
mature over time, as they are repeatedly exposed to
difficult situations. In the two final years, the students
spend most of their time in the company of residents
and teachers. Indications show that disciplined associa-
tion, structured on partnership, within an ethical envi-
ronment, boosts students’ resilience.?” The researchers
believe that the students evaluated feel a sense of
belonging to such positive environments and this,
combined with the repeated exposures resulting from
their activity profile, contribute to the building of resil-
ience during the clerkship period.

In the analyses conducted here, students who lived
alone showed no difference in resilience as compared
with students with different living situations. A possible
explanation for this is that living alone does not mean
that the student does not feel protected by a support
system outside the current living situation. This might
also account for the similarity with other groups studied,
involving children' and elderly individuals*® from devel-
oped countries, described in prior studies.

It is a common belief that a good income level is asso-
ciated with material and emotional well-being. Having
money can resemble protection due to the access it
affords to good schools, good medical care and peace of
mind in old age. The variables related to income were
represented in this study by the type of school attended
before, by whether the student is financially independent,
by the parents’ education level and whether the student
was admitted as a result of a quota system.

In Brazil, public schools are usually attended by the
low-income population, while medical students medical
students come mostly from private schools, and are
mostly supported financially by their families, and so a
direct association exists between a better education level
of the parents and higher income, on the other hand,
the students in the quota system are directly or indirectly
associated with low income. This study found, as did the
existing literature examined,' * * that the variables
related to income show no association with resilience. This
is a very interesting conclusion as it forces us to consider
the possibility that personal or collective attitudes or
approaches could be capable of boosting resilience and
so improving people’s lives in different ways, regardless of
each person’s financial possibilities.

At first glance, the association between resilience and
religion may seem relevant. The WHO uses faith as a
quality of life*” indicator, which implies that having a faith
can increase the quality of life. In addition, religion is
known to promote well-being, which might indicate that
religious individuals are more resilient due to the sense
of protection that they experience.’'* However, this study
found no association between these variables. This may be
due to the fact that the instrument was used to measure
the individual’s choice to embrace a religion and not the
person’s religiousness or belief in its essence.

The questionnaire used in this study made no distinc-
tion between self-prescribed use of habitforming drugs
and their as part of a treatment under medical super-
vision, which could be construed as a limitation of the
study. At any rate, the census’s findings show that the vast
majority of the students studied do not use such medi-
cations, which differs from the findings of another study
on Brazilian medical students.”” However, awareness of
the risks of this practice and the unnecessary use of these
substances makes their consumption less likely among
individuals with greater resilience.

It is not hard to believe that resilience might act as a
protective factor against smoking and alcoholism, as
previously noted in studies on different populations:
middle-aged Spanish women,' Turkish youngsters®
and American war veterans.”’ Understanding how
damaging those substances are to health might encourage
more resilient individuals to avoid those addictions,52
confirming the association found between the non-use
of habitforming medications and high resilience. Alter-
nately, high resilience could reduce substance abuse in
response to stress and mental suffering.

In this study, suspected alcohol abuse, which was iden-
tified using the CAGE questionnaire, showed a reverse
association with resilience levels in the bivariate analysis.
However, when controlled in terms of other variables,
this variable lost its effect and was useless in identifying
vulnerable groups. Presumably, the effect of high resil-
ience on preventing the use of habit-forming medications
minimised the effect of alcohol dependence in the multi-
variate analysis.

The responding students described their perception of
their own health. The literature indicates, supported by
highly reliable data, that self-assessments are capable of
conveying additional knowledge that might not be fully
determined through epidemiological clinical measure-
ments or any other available measurements. For some
reason, which has yet to be fully understood, the indi-
vidual has a knowledge of the self that he or she is not
even aware of.”

The findings of this study showed an important asso-
ciation between high resilience and a good perception
of one’s own health. At the same time, a number of
articles show that increased resilience promotes better
self-care among HIV-positive patients,”* protects against
depression among prison workers” and helps the part-
ners of patients with prostate cancer to better cope with
the disease.”

It is also believed that working on building resilience
is an important tool to encourage the practice of sports
and healthier eating habits,” to dissuade youngsters from
engaging in sexual promiscuity” and allow them to
benefit from an overall improvement to their health.' %’

The limited causality established in this study, due to
fact that it is a cross-sectional survey, is more strongly
reflected in the variables concerning health behaviour,
such as: is the individual more resilient because he or she
takes better care of him or herself or does he or she takes
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better care of him or herself because he or she is more
resilient?

Please note that the study population, namely medical
students who work with health/disease and medicalisa-
tion/non-medicalisation, tends to have as the variables
most closely associated to resilience two aspects falling
within their core values: health and medication. This
raises the following question: is resilience influenced,
primarily, by the specific values tied to each populational
group? Would it be appropriate to extend the results
to other realities? Additional studies would have to be
conducted with other populations in order to confirm
this association. A better understanding of this possibility
might be useful in devising specific actions to boost resil-
ience within the various groups. Or should we pursue
other explanations for these findings?

In past years, genetic issues have been found to be asso-
ciated with resilience, which shows that it might be medi-
ated by adaptive changes to a number of neural circuits
involving several neurotransmitters and molecular path-
ways.” There is still much to be understood about this,
but we believe that it is important to reflect on the likely
relevance of these individual variances impacting the
temperament traits and character traits.” %’

So, by association, does a better state of health or better
conditions exist to prevent students from feeling the
need to resort to the use of habitforming drugs before
medical school? It is a known fact that those students
are, in their majority, resilient and, in turn, those who
are most resilient possess temperament features, such as
reward dependence and persistence, and character traits,
such as self-directedness and cooperativeness.” These
findings have been repeated in another study involving
physicians.”” Should we be allowed to speculate that it is
precisely because they possess these qualities that medical
students choose to take the course and that the associa-
tions found between high resilience, a good perception
of one’s own health and the non-use of habit-forming
drugs are simply a consequence of this?

Resilience has received growing attention in recent
years due to the finding that strategies to boost resilience
could be positive, transformative measures from the indi-
vidual and collective viewpoints.

This article discusses certain characteristics of medical
students and shows that being older, having a good
perception of one’s health and refraining from using
habitforming medications are associated with increased
resilience. However, variables concerning income and
religion were not associated with resilience.
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