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Level of knowledge and misconceptions about
brain concussion in Brazilian adults

Nivel de conhecimento e de equivocos sobre concussao cerebral em adultos brasileiros
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ABSTRACT

Background: Brain concussion (BC) is seen as a public health priority due to its high incidence and morbidity rate, among thousands of
people around the world. There are needs for fast identification, accurate diagnosis and correct management in order to reduce the short
and long-term problems relating to BC. Proper knowledge of BC in the population and among clinicians is a critical factor in achieving
this. Objectives: To evaluate the level of self-reported BC knowledge and gaps/misconceptions, and to identify variables correlated
with this level. Methods: A cross-sectional descriptive survey was performed. A Brain Concussion Knowledge Questionnaire (BCKQ) that
had been created to capture data was widely distributed. Total scores, domain partial scores and percentages of correct and incorrect
answers were calculated to ascertain the level of knowledge relating to BC. Results: The sample was formed by 1,247 Brazilian adults
(age: 41.7£11.8 years). Partial scores of the BCKQ revealed the existence of poor knowledge and misconceptions in all domains of the
questionnaire, especially regarding questions about recovery from and management of BC. Moderate correlations between BCKQ
scores and professions (p=0.312; P=0.00) or previous brain concussion knowledge (p=0.489; P=0.00) were observed. In a multiple linear
regression model, age, profession and sports practice were predictors of BC knowledge. Conclusion: This first study to analyze the level
of BC knowledge in a sample of Brazilian adults suggests that poor knowledge and misconceptions are present. Thus, meaningful and
useful information was provided by this study for developing health education programs about BC for the population in order to improve
fast diagnosis and correct BC management.

Keywords: Brain Concussion; Cerebral Concussion; Health Care; Questionnaires.

RESUMO

Introducao: A concusséo cerebral (CC) é considerada prioridade em salde publica devido a sua alta incidéncia e taxa de morbidade.
Ha necessidade de identificacdo rapida, diagnéstico acurado e manejo correto apés essas lesoes, com objetivo de reduzir problemas
de curto e longo prazo. O conhecimento apropriado da populacéo, atletas e de clinicos é primordial para que isto seja alcancado.
Objetivos: Avaliar o nivel de conhecimento autorrelatado sobre CC, descrever lacunas/equivocos e identificar variaveis correlacionadas com
este nivel. Métodos: Foi realizada uma pesquisa descritiva transversal. O Questionario de Conhecimento sobre Concussao Cerebral (QCCC)
criado foi amplamente distribuido. Pontuacgdes totais e parciais em dominios e porcentagens de respostas corretas e incorretas foram
calculadas para obter o nivel de conhecimento sobre CC. Resultados: A amostra foi formada por 1.247 brasileiros adultos (41,7+11,8 anos).
Pontuacgdes parciais do QCCC revelaram baixo nivel de conhecimento, principalmente em questdes sobre recuperacdo e manejo.
Observou-se correlagbes moderadas entre a pontuacdo no QCCC e a profisséao dos participantes (p=0,312, P=0,00) ou conhecimento
prévio sobre CC (p=0,489, P=0,00). A regressao linear maltipla mostrou que a idade, profissdo e pratica de esportes podem ser preditoras
do conhecimento sobre CC. Conclusdo: Esse primeiro estudo a analisar o nivel de conhecimento sobre CC em uma amostra de adultos
brasileiros sugere baixo conhecimento e equivocos sobre esta condicao. Assim, informacdes Uteis e significantes foram fornecidas para o
desenvolvimento de programas de educacao em satde sobre CC para o publico, com objetivo de melhorar a identificagao rapida e o manejo
correto de concussoes.

Palavras-chave: Concussao Encefalica; Concussao Cerebral; Atencao a Saude; Questionarios.
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INTRODUCTION

Brain concussion (BC) is a type of mild traumatic brain
injury (TBI)". It is a complex injury that increasingly is receiv-
ing the attention of researchers. BC is seen as a public health
priority? due to its high incidence among contact sports play-
ers* and the large numbers of cases in the general popu-
lation®%, which leads to morbidity in thousands of people
worldwide. The United States Centers for Disease Control
has estimated that the annual incidence of TBI ranges from
1.6 to 3.8 million cases, including sports-related concussion’.
In Brazil, Junge et al.® showed that TBI was the second most
prevalent injury in football (soccer) during the World Cup
in Brazil in 2014. Thus, brain concussions are seen as a pub-
lic health priority? particularly in countries where contact
sports are very common, such as football in Brazil.

A non-penetrating blunt head trauma resulting in func-
tional transient brain disturbance may involve altered mental
status, loss of consciousness and post-concussive symptoms,
such as headache, dizziness, memory deficits, poor attention
or irritability®'®. Therefore, BC is of concern because of the
spectrum of potential complications relating to it.

Potential complications involve persistence of post-con-
cussive symptoms for prolonged periods of time (>3 months),
and are seen in 10-15% of concussed individuals''>".
Prolonged post-concussive symptoms are related to impair-
ments of quality of life' and may lead to contact sports play-
ers retirement®*. Furthermore, repeated brain concussions
have been associated with chronic traumatic encephalopa-
thy in contact sports players'. This progressive tauopathy
leads to deleterious effects on long-term brain functioning'.
Moreover, a second impact syndrome leading to catastrophic
cerebral edema and death may occur if people suffer a sec-
ond impact before the first BC has been resolved'>!®

Because of the potential harm caused by BC, and its inci-
dence, there are needs for fast identification, accurate diag-
nosis and correct management, to reduce the short and
long-term problems. Identification of BC depends on symp-
toms detected through clinical observations and patient
self-reporting, or observations by witnesses®'. Thus, proper
knowledge of BC in the population and among sports play-
ers and clinicians is a critical factor for improving the iden-
tification, reporting and correct management of BC as well
as reducing post-concussive sequelae, severe long-term brain
function consequences, and death'®"".

Knowledge regarding BC in the general population has
been investigated in a range of studies around the world.
However, the results have suggested that knowledge or mis-
conceptions about BC is poor among sports players clini-
cians, and general population'®'**. Thus, there is a need for
BC health education programs around the world, and efforts
to implement such programs are currently underway it'$*%.
On the other hand, to the best of our knowledge, there are no
Brazilian studies on the level of knowledge about BC in Brazil.
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The lack of evidence about BC knowledge among Brazilians
makes it difficult to develop health education programs and,
consequently, to prevent BC. Thus, the current study has an
important role, consisting of identifying whether there is a
lack of knowledge or misconceptions about BC. Furthermore,
these data should serve as a basis in the literature for devel-
oping future studies that aim to carry out health education
programs to alert about the dangers of BC.

Moreover, the present study on BC knowledge levels
should highlight problems relating to access to health infor-
mation and prevention of BC in a population in Brazil, an
emerging country. This is particularly important because pre-
vious Brazilian studies showed that the estimated incidence
of TBI was low', compared with what has been reported
in studies conducted in other countries. Moreover, previ-
ous Brazilian studies found low rates of brain concussion
reported (38-53%) among TBI cases notified”, in compari-
son with the BC rates of 80-90% identified'** in other stud-
ies. Lower incidence and notification rates could be related
to poor BC knowledge in the population and, therefore, prob-
lems with case identification, thus leading to unreported hos-
pital notifications. Thus, based on previous data'*?, preven-
tion of potentially serious short and long-term consequences
relating to BC could be impaired by poor knowledge.

Hence, there is a critical need to develop research eval-
uating the Brazilian populations BC knowledge in order to
identify problems or misconceptions about BC and provide
the basis for developing health education programs aimed at
prevent the consequences of these shortcomings. The cur-
rent cross-sectional study was performed (1) to evaluate the
level of self-reported BC knowledge in a sample of Brazilian
adults; (2) to describe gaps or misconceptions; and (3) to
identify variables correlated with BC knowledge levels.

METHODS

In order to assess the level of BC knowledge in a sample
of Brazilian adults, a cross-sectional descriptive survey was
conducted. An online questionnaire was distributed between
January and August 2018. Ethical approval was obtained
from the University of Sdo Paulo Human Research Ethics
Committee; all participants provided online informed con-
sent prior to study enrolment; and data were stored and pro-
cessed anonymously.

Participants

Participants were selected through an open sampling
procedure by means of clusters. Self-administered online
surveys were distributed to potential participants randomly.
Participants belonging to sports clubs, athletic associa-
tions, universities and schools located in Sao Paulo, Brazil,
were recruited. Participants were considered eligible if they
were males or females living in Brazil, aged over 18 years and



native Portuguese speakers. Invitations to complete the sur-
vey were disseminated via e-mail and social media, consist-
ing of an information form that explained the details of the
study and invited participation.

Survey design

Based on a detailed review of the literature, previous sur-
veys3,23 and feedback from two experts in the field of BC
(RAF and RA), a pilot version of the structured 31-item Brain
Concussion Knowledge Questionnaire (BCKQ) was gener-
ated and screened for mistakes. The pilot version was cor-
rected and subsequently applied to a representative sample
of Brazilians. Additional adjustments were made to produce
the final version of the BCKQ.

Statements for the BCKQ were context-adapted from
the previous studies®**. Additional statements were included
with a view to deepening the evaluation of concussion
knowledge. The BCKQ was developed on an online platform
(Google Forms®).

An online-link survey method was used to improve the
applicability of the BCKQ because this allows recruitment
of a larger sample and makes it possible for individuals who
would be unable to attend a face-to-face meeting, to respond
to the survey from their homes*. Moreover, instant electronic
data archiving makes the data collection more flexible®.
The BCKQ contained written instructions, an online informed
consent form and 31 items designed for self-administration.

The BCKQ was structured into three parts: a demographic
section (sex, age, schooling and profession), an experience-
related section (sports practice, BC history and previous con-
cussion education) and a brain concussion knowledge sec-
tion (31 items). These 31 items were divided into four specific
domains: identification and causes of BC (six items); func-
tional and neurological consequences of BC (nine items);
recovery and management after BC (nine items); and sports-
related BC (six items). Each item presents BC facts or miscon-
ceptions, in which the participant is able to choose between
true or false alternatives. Additionally, the BCKQ has a check-
list containing the fourteen most frequent BC signs or symp-
toms*¥ plus four distractor symptoms. The participants
were informed that they should mark all signs/symptoms
that they thought were related to BC. No definition of BC was
provided for the participants, so that this would not influ-
ence the participants’ responses.

All 31 BCKQ items were tabulated to create a total BC
knowledge score. Each item of the specific domains was
marked as either correct or incorrect. A score of one point
was given for the correct answer. Total BC knowledge was
calculated by summing the number of correct answers.
The total possible BCKQ score is 48 points: this score rep-
resenting 100% correct answers and, therefore, high or
improved knowledge of BC. The total score is formed by the
sum of the partial scores from the domains. In the domains
of identification and causes of BC and sports-related BC, a

score of six points is possible. In the domains of functional
and neurological consequences of BC and recovery and man-
agement, nine points are possible. The 18-item checklist
was scored with one point for each correct sign or symptom
(ranging from 0 to 18).

Statistical analysis

The data were entered into a Microsoft Excel spread-
sheet (v. 2010, Microsoft®). Descriptive statistics were cal-
culated to summarize demographics, total BCKQ score, par-
tial scores, percentage of correct and incorrect answers and
adherence rate. Normally-distributed data were described
as the mean and standard deviation (SD) and non-normal
data as the median and percentile. Frequency and percen-
tile were used to describe categorical variables. Our pri-
mary outcomes were the total score found through the
BCKQ survey, partial scores for each domain and percent-
age of correct answers. The data were then entered into, and
all analyses were performed in, the SPSS software, version
21. Pearson’s correlation coefficient (r) was used to exam-
ine correlations between the total BCKQ score and age.
Correlations between the total BCKQ score and the vari-
ables of sex, degree of schooling, type of profession, prac-
ticing of sports, previous concussion knowledge and his-
tory of concussion were analyzed by means of Spearman’s
rho (p). All analyses were conducted with the significance
level set at p<0.05. Missing data were reported in the Results
section and were used to calculate the adherence rate of
the BCKQ. A multiple linear regression model was used to
determine factors influencing the level of knowledge about
BC. The independent variables included in the regression
model were age, sex, degree of schooling, type of profession
and practicing of sports and its frequency.

RESULTS

The BCKQ survey was completed by 1247 Brazilian adults
(mean age 41.7£11.8 years), living in Sdo Paulo. The demo-
graphics of the participants are listed in Table 1.

Table 2 summarizes the data on previous BC knowledge
and history of BC. A total of 56% of the participants (n=700)
reported having previous knowledge about BC. However,
a high number of people reported the alternative “I do not
know or I'm not sure what brain concussion is” (44%; n=547).
These data highlight the absence of knowledge about BC in a
high percentage of the sample and should be considered con-
cerning, Participants who checked the option “I do not know
or I'm not sure what brain concussion is” did not proceed to
the next section of the questionnaire. Thus, the BCKQ total
and partial scores are presented based on a sample of 700
participants.

Knowledge gaps and misconceptions were identified
through the BCKQ total score. The mean total BCKQ score
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Table 1. Demographic characteristics of the study sample
(n=1,247).

Table 2. Information on previous knowledge of concussion or
history of concussion (n=1,247).

Demographic characteristics Frequency (%)
Sex (n=1,247)
Female 1048 (84)
Male 199 (16)
Age in years (n=1,247)
<20 9(0.7)
20-29 165 (13.2)
30-39 435 (34.9)
40-49 313(25)
50-59 210(16.8)
60-69 103 (8.3)
>70 12(1)
Education level (n=1,247)
Elementary school 6 (4.8)
High school graduate 121(9.8)
Bachelor’s degree or higher 1120 (89.8)
Profession
Fields of healthcare or sports 284 (23)
Other areas 963 (77)
Type of sports (n=1,214)
Contact sports 61(5)
Non-contact sports 704 (58)
None 449 (37)
Level of sports practice (n=1,239)
Professional 21(1.8)
Semi-professional 49 (4)
Recreational 703 (56.7)
None 466 (37.6)
Sports frequency
None 449 (36)
Once every 15 days 78 (6.3)
Once or twice a week 288 (23.1)
Three or four times a week 313 (25.1)
Five or six times a week 69 (5.5)
Daily 50 (4)

was 24+10.3 points, corresponding to a correct-answer rate
of 50%. Thus, poor BC knowledge was observed. Based on
the partial scores for each domain, specific larger gaps
or misconceptions could be seen in the domain of recov-
ery and management after BC, with the lowest mean
score (3.5%1.8 points) and lowest rate of correct answers
(38%) (Figure 1). However, all the domains had low scores.
The mean score in the domains of identification and causes
of BC (3.5£1.5 points) and functional and neurological con-
sequences of BC (52 points) represented correct-answer
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Questions and alternatives Fre?;sncy

Have you heard of concussion? (n=1,247)
Yes 701 (56)
No 546 (44)

What is your source of knowledge about concussion? (n=1,014)
Healthcare professional 268 (38)
Television, newspaper or magazine 272 (39)
Internet 189 (27)
Coach or team coach 25 (4)
Congress, conference or scientific meeting 51 (7)
Others 209 (30)

Have you ever had concussion or do you live with someone who
has had concussion? (n=1,365%)

I have never had concussion 635 (51)
Yes, | have already had concussion 62 (5)
Zii}zluk;a;\{gr? family member or friend who had 126 (10)
| do not know or am not sure what concussion is 542 (44)
Not available 7(1)

*Question with multiple possible answers.

Figure 1. Percentages of correct and incorrect answers in
each specific domain of the Brain Concussion Knowledge
Questionnaire, among the sample of Brazilian adults (n=700).

rates of 58 and 55%, respectively. The domain of sports-
related BC had a mean score of 4+1.4 points and a correct-
answer rate of 66%.

In the question about the main signs or symptoms of
BC, the participants’ mean score for the 18-item checklist
was 7£3.3 points, corresponding to a correct-answer rate of
38%. Figure 2 shows the percentage of correct and incorrect
answers. Anxiety (13%), depression (15%), noise intolerance
(21%), light intolerance (26%) and sleep disturbance (34%)
had the lowest rates of correct answers (Figure 2).
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Figure 2. Percentages of signs and symptoms most commonly correlated with brain concussion, according to the responses
among the sample of Brazilians adults, in the Brain Concussion Knowledge Questionnaire (n=700).

Table 3 show detailed information about the percent-
ages of the answers to each BCKQ statement. Alarming gaps
and misconceptions were observed. There was a high rate of
incorrect answers (87%) to the statement “the only way to be
sure that a person has suffered brain damage from a concus-
sion is by cranial tomography or magnetic resonance imag-
ing of the skull”. Sixty-five percent believed that “emotional
problems after brain concussion are usually not related to
brain damage”. Similarly, 60% chose an incorrect answer
when asked if “a brain concussion can make a person feel
depressed, hopeless and sad”. High rates of incorrect answers
were also observed regarding the statements “it is easy to tell
if a person has had brain damage from a concussion because
of the way a person behaves” (56%) and “most people who
suffer a brain concussion do not realize the effect of the injury
on their behavior and reasoning” (55%). Also, most of the par-
ticipants (69%) did not know that “a person may die if a sec-
ond brain concussion occurs before recovery from an earlier
concussion’. Impairment of the capacity to learn new things
was also a knowledge gap for 358 of the participants (52%).

Fifty-two percent of the participants (n=362) believed
that “recovery from a brain concussion does not occur”. Most
of the participants (91%) also did not know that the symp-
toms of a brain concussion pass after 10 days. Equally, 74% of
the sample (n=517) presented incorrect answers when asked
if “sports players who had a brain concussion would be more
likely to have another”. Fifty-five percent (n=385) thought that
a sports player who had suffered a BC could continue playing
if he or she felt good. Likewise, 57% of the sample believed
that a “soccer player who had suffered a brain concussion
could return to the next ball practice if he or she felt well”.

The BCKQ adherence rate remained high for most ques-
tions, with a rate of missing answers<1%. Moderate posi-
tive correlations between BCKQ total scores and professions
linked to the fields of healthcare or sports were observed
(p=0.312; P=0.00). Similarly, the BCKQ total score also showed
a moderate positive correlation with previous BC knowledge
(p=0.489; P=0.00). Only poor correlations were found in rela-
tion to sex (p=0.096; P=0.00), age (r=0.2; p=0.00) and degree of

schooling (p=0.106; P=0.00). No correlations were observed
for the other variables analyzed.

Multiplelinear regression was performed on the datarelat-
ing to 700 participants (Table 4). This showed that age was
significantly related to the level of BC knowledge. Thus, for
every one-year increase in age, the participants tended to
have a BCKQ score that was 0.15 points lower. Type of pro-
fession, which was categorized as healthcare-related, sports-
related or unrelated to either of the preceding categories, was
also a predictor. Thus, participants in healthcare-related pro-
fessions tended to have higher BCKQ scores. Participants in
sports-related professions had BCKQ scores that were 7.03
points lower. This was an alarming result because sports pro-
fessionals are close to individuals who are more likely to suf-
fer a BC. Furthermore, participants who practiced sports had
BCKQ scores that were 1.82 points lower than those of par-
ticipants who did not. Curiously, regression analysis showed
that participants who practiced sports daily had BCKQ
scores that were 4.01 points lower (Table 4). Since the indi-
viduals who played sports daily in our sample were athletes,
this is a worrying result. No interaction occurred between the
other variables included in the model.

DISCUSSION

To the best of our knowledge, this is the first study to
examine the level of BC knowledge among Brazilian adults.
The results from this cross-sectional descriptive survey pro-
vide evidence of poor BC knowledge and a moderate rate of
misconceptions in a sample of Brazilians with a high level
of schooling. Our findings showed that a high proportion of
the sample did not know what BC is (44%). These data high-
light the absence of knowledge about BC in a high percentage
of the sample and should be considered concerning,

Moreover, there was poor knowledge in all BCKQ domains,
i.e., the participants had impaired knowledge of how to iden-
tify a BC and what causes it, the functional and neurological
consequences of BC, the recovery and correct management
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Table 3. Knowledge gaps identified for each statement in specific domains of the Brain Concussion Knowledge Questionnaire,
according to the answers of the Brazilian sample (n=700).

BCKQ (n=700) Frequency (%)

Statements (correct answer) True False NA

Domain of identification and causes of brain concussion
1. Brain concussion can cause brain damage even if the person has not fainted (T) 580(82) 120(18) 0
2. A person needs to have passed out to be diagnosed with brain concussion (F) 154 (23) 544 (77) 2

3.The only way to tell whether someone has suffered brain damage from concussion is by mean of
cranial tomography or magnetic resonance imaging (F)

4. Brain concussion can only occur if there is a direct hit to the head (F) 233 (34) 465 (66) 2

608 (87)*  91(13) 1

5.An impact on the body that causes rapid acceleration and deceleration of the head can cause brain

damage even if there is no direct blow to the head (T) 528(75)  172(28) 0

6.1t is easy to tell whether a person has brain damage from concussion from the way the person looks
or behaves (F)

391 (56)* 309 (44) 0
Domain of functional and neurological consequences of brain concussion
7.Brain concussion is harmless and never results in long-term problems or brain damage (F) 196 (28) 504 (72) 0
8. A little brain damage does not matter, as people only use a small part of their brains anyway (F) 92 (13) 607 (87) 1

9. Most people who suffer brain concussion do not realize the effect of concussion on their behavior

and reasoning (T) 310(45) 388(Bo)* 2

10. A person may die if a second brain concussion occurs before recovery from a previous one (T) 223 (41) 473(69)* 4
11. Brain concussion can make a person feel depressed, hopeless and sad (T) 278 (40) 422 (60)*
12. Emotional problems after brain concussion are usually not related to brain damage (F) 453 (65)* 245 (35) 2

13. A person who has suffered brain concussion may have trouble recalling facts before the
concussion (T)

547 (78) 151 (22) 2
14. Multiple concussions over the course of life can give rise to brain problems (T) 518 (74) 180 (26) 2
15. A person who has suffered brain concussion may have trouble learning new things (T) 330(48) 368(52)* 2

Domain of recovery and management of brain concussion
16. Sometimes a second blow to the head can help a person remember things that were forgotten (F) 273(40)  425(60) 2
17.0nce a recovering person feels normal, the recovery process is complete (F) 197 (29) 501 (71) 2

18. Complete recovery from brain concussion is not possible, no matter how badly the person wants to

*
recover (F) 362 (52) 337 (48) 1

19.How quickly a person recovers from brain concussion depends mainly on how hard they work 374 (54)% 324 (46) o
on recovery (F)

20. 1t is recommended to rest and remain inactive during recovery from brain concussion (F) 521(76)* 178(24) 1
21. After 10 days the symptoms of brain concussion are usually completely gone (T) 65 (8) 634 (91)* 1

22. A person who has not recovered from brain concussion is less able to withstand a second blow to
the head (T)

23.The most appropriate way to evaluate the progress of recovery after brain concussion is by asking
the person who was concussed how they feel (T)

297 (42)  402(58)* 1

101 (14) 596 (86)* 3

24. Most people wake up quickly and undamaged after being knocked unconscious by a blow to
the head (T)

Domain of sports-related brain concussion

165(24) 531(76)* 4

25.In sports, brain concussion rarely happens (F) 70(10) 628 (90) 2
26. Athletes who have had one brain concussion are more susceptible to having another (T) 178 (26) 517 (74)* 5
27. Athletes who practice contact sports are at greater risk of brain concussion (T) 560 (80) 137 (20) 3

28. A soccer player who has suffered brain concussion may continue to play as long as they feels
good (F)

29. A soccer player who has suffered brain concussion during a workout can return to the next ball
practice as long as they feel good (F)

385 (55)* 313 (45) 2

401 (57)* 295 (43) 4

30. A soccer player who felt dizzy after suffering brain concussion and returned to dizziness when

training should continue training until the dizziness improves (F) ez B28iTe) 4

BCKQ: Brain Concussion Knowledge Questionnaire; F: false; T: true.
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Table 4. Multiple linear regression model to predict variables
relating to brain concussion knowledge (n=700).

Variables Estimate SE  p-value
Age (years) -0.15 0.08 <0.001*
Sex (female) 1.20 0.93 0.195
Profession
Healthcare (reference category) 1.00 - -
Sports-related -7.03 2.37  0.003*
gro;gilriéed to healthcare 732 084  <0.001*
Degree of schooling
Elementary school
(reference category) 10 B )
High school graduate 6.19 6.95 0.373
Bachelor’s degree or higher 6.59 6.85  0.336
Sport practice (yes) 1.82 0.78 0.021*
Sports frequency
None (reference category) 1.00 - -
Once every 15 days -1.58 1.55 0.309
Once or twice a week -1.84 0.97 0.058
Three or four times a week -1.70 0.98 0.084
Five or six times a week -1.00 1.68 0.551
Daily -4.01 1.92  0.037*

SE: standard error; *p<0.05.

after BC and the recovery after sports-related BC. These find-
ings are supported by the fact that many of the participants
stated that they did not know what a BCis. On the other hand,
a proportion of the participants stated that they had previous
BC knowledge from healthcare professionals, the internet or
television, newspapers or magazines. Thus, our findings show
that when the participants had previous BC information, the
transfer of knowledge may have been impaired, thus resulting
in gaps or misconceptions. Furthermore, an additional con-
cern was noted through multiple linear regression, consider-
ing that playing sports daily and having sports-related profes-
sions were predictive variables for lower scores in the BCKQ.

Brain concussion knowledge

The BC knowledge scores varied depending on the BCKQ
domain. For instance, there was a higher number of incorrect
answers in relation to statements about recovery and manage-
ment after BC. This finding is worrying because a lack of ade-
quate management and recovery may expose people to more
serious consequences, such as post-concussion syndrome9,10,
chronic traumatic encephalopathyl5 or second impact syn-
dromel6. To prevent the range of potential consequences
of a BC, the Brazilian population needs to become familiar
with the various aspects of BC management and recovery.
Previous studies also found that there was limited knowledge
regarding the recovery and management of people with BC**.

Similarly,a highnumber ofincorrect answers were observed
regarding common signs or symptoms of BC. In our study, peo-
ple had higher knowledge of post-concussive symptoms such
as confusion, headache, impaired consciousness, dizziness,
blurred vision and amnesia. However, there were very low num-
bers of correct answers in relation to behavioral symptoms,
light or noise intolerance and sleep disturbance. Previous stud-
ies also showed limited knowledge regarding post-concussive
symptoms in the general population®*. Light or noise intoler-
ance was also poorly identified in a study by Knollman-Potter
et al.*!. Data from Waltzman et al.** showed that a small por-
tion of their participants correctly chose sleep disturbance as
a common post-concussive symptom. In agreement with our
findings, studies have demonstrated that people tend to be
familiar with certain BC symptoms, such as headache, dizzi-
ness and impaired consciousness**. Behavioral symptoms are
less correlated to a BC by the general population®.

Overall, previous studies identified poor levels of BC
knowledge in various aspects such as post-concussive
symptoms, identification, recovery and management after
the BC*!719203%5 For example, McKinlay et al.?' reported
that there was significant uncertainty in the general popu-
lation about what a BC is and how it should be managed.
Other studies also reported these findings®*2. Our results
were generally consistent with these previous studies.

Interestingly, the first international study®* about BC
knowledge showed that a significant proportion of their sam-
ple believed that a second blow to the head could help mem-
ory recover, which also was shown in our study. A recent study
showed that the proportion of people who considered this
statement correct was only 10%”. Our results in this regard are
only concordant with those of a study conducted in 1988. Thus,
there is concern about this information, and it highlights the
significant breadth of misconceptions found in our study.

Other specific findings from previous studies are concor-
dant with our results. One study® showed that a high number
of participants rejected the statement regarding the increased
likelihood of a second blow to the head in sports. The percent-
age of incorrect answers to this statement was also high in
our study. Similarly, these authors® indicated that a substan-
tial number of participants considered that the most appro-
priate way to evaluate the recovery would be to ask individu-
als who had become concussed how they felt. The same was
observed in our sample. In comparing our findings with those
of the study by Weber and Edwards®, on which our question-
naire was based, the level of BC knowledge in our sample was
significantly lower. Thus, our data support the data in the
current literature and show that Brazilian adults with high
schooling levels had poor knowledge about BC. These find-
ings highlight the urgency of health education regarding BC in
Brazil. Studies have indicated that implementation of health
education programs for the general population have led to
gains in knowledge regarding the symptoms of BC, identifica-
tion of this condition and correct recovery from it'8*"%.
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Improvements of knowledge about BC in the general pop-
ulation may increase the frequency of symptom reporting
and demands for treatment®, as well as helping to prevent
arange of complications and sequelae'®relating to BC. In the
light of the results from these previous studies, an increasing
number of health education programs aimed at various sec-
tors of the population have emerged in other countries!s*"%%,
Unfortunately, this scenario has not been observed in Brazil.

Hence, the current study highlights the need for an
approach to health education for the general population
regarding prevention of BC, which would reduce the poten-
tially serious short and long-term consequences of this
injury. The results highlight evidence of poor knowledge and
misconceptions about BC, which may be related to impaired
prevention plus a high rate of unreported BC at healthcare
services in Brazil'®'®, Furthermore, our results serve as a basis
for developing future studies that aim to develop health edu-
cation programs for the general population or to investigate
specific aspects of the poor knowledge and misconceptions
found in this study.

Regarding health education programs aimed at the general
population, previous studies have shown that as more infor-
mation about the etiology, management and sequelae of BC
has emerged, awareness about the importance of safe concus-
sion management has improved'”'83%7%% This has been dem-
onstrated through improvements in some concussion-related
knowledge over time38. Thus, understanding the knowledge
gaps and misconceptions contributes to formulating strate-
gies that are needed to specifically address these problems®.

Education programs should ideally promote active
engagement of patients and improve the ability to apply pre-
vious healthcare knowledge in situations of everyday life.
The approaches used need to include multiple parts of soci-
ety, such as the general community, parents, caregivers, ath-
letes and healthcare professionals®. Furthermore, dissemi-
nation of information should include government resources,
campaigns and structured programs within public health-
care services®. To educate the general population about
BC, the educational methods and materials used should be
focused on websites, flyers or lectures'”**°. However, before
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In conclusion, in this first study to examine the level of
BC knowledge among Brazilian adults, the findings showed
that BC knowledge was poor. This mirrors previous studies.
Our study provided very useful information about BC knowl-
edge among Brazilian adults and demonstrated the need
for health education programs about BC. Health education
programs can improve the knowledge of the population and
should help to increase rapid identification and correct man-
agement of BC. Larger-scale research is needed to investi-
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