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ABSTRACT

Introduction: Many Brazilians became climbing enthusiasts in the 20" century, and the activity was recently
included as an Olympic sport at the Tokyo 2020 Olympic Games. With the increase in the number of climbers
seeking to beat personal and/or competitive records, the number of injuries has also increased. Objectives: To
verify the prevalence of injuries in Brazilian climbers, as well as their association with sociodemographic charac-
teristics and sport performance. Methods: A cross-sectional, descriptive and analytic observational study was
conducted from March 2018 to May 2018 with the application of a virtual questionnaire for 266 Brazilian climbers.
The statistical analysis was performed subsequently. Results: The prevalence of injuries in Brazilian climbers was
71.8%.The main characteristics of the injuries that merited special attention were musculotendinous site (50.8%),
sport climbing (22.0%), upper limb (50.3%) and mechanism of abrupt movement (20.4%). The most popular
treatment was medical in combination with physiotherapy (34.5%), and time off was generally more than 30
days (50.3%). There was a significant association (p <0.05) of the injuries with age, gender, region of the country,
BMI, level of education and involvement in other sports, as well as athletic and recreational category, climbing
time, basic course certificate, warming up, monthly rock climbing and weekly indoor climbing frequency, and
the climbing grade. Conclusion: Due to the increase in the popularity of the sport and the high prevalence of
climbers with a history of injuries, multiprofessional follow-up is needed to procure risk reduction programs
and to enhance climbers'awareness of the factors associated with these injuries. Level of Evidence IlI; Study
of nonconsecutive patients, without consistently applied “gold” reference standard.

Keywords: Mountaineering; Athletes injuries; Physiotherapy; Sports medicine.

RESUMO

Introducéo: No século 20, a escalada passou a ganhar muitos adeptos brasileiros e, recentemente, foi incluida como
esporte olimpico nos Jogos Olimpicos Téquio 2020. Com o aumento no nimero de praticantes que buscam supera¢oes
pessoais e/ou competitivas, tem-se aumentado também o nimero de leses. Objetivo: Verificar a prevaléncia de lesoes
em escaladores brasileiros, bem como sua associacdo com as caracteristicas sociodemogrdficas e desempenho esportivo.
Meétodos: Estudo observacional descritivo-analitico do tipo transversal, com aplicacao de questiondrio virtual para 266
escaladores brasileiros, realizado de marco de 2018 a maio de 2018. Posteriormente, foi realizada a andlise estatistica.
Resultados: A prevaléncia de lesdes nos escaladores brasileiros foi de 71,8%. Dentre as principais caracteristicas das lesdes,
destacaram-se as musculotendinosas (50,8%), a modalidade escalada esportiva (22,0%), o membro superior (50,3%) e
0 mecanismo de movimento brusco (20,4%). O tratamento mais procurado foi o médico associado ao fisioterapéutico
(34,5%), e o tempo de afastamento em geral foi de mais de 30 dias (50,3%). Verificou-se associacdo significativa (p < 0,05)
das lesées com idade, sexo, regido do pars, indice de massa corporal, nivel de escolaridade e prdtica de outros esportes,
bem como categoria atleta e recreativo, tempo de escalada, certificado de curso bdsico, realizacdo de aquecimento,
frequéncia mensal da escalada em rocha e semanal da escalada indoor, e dos graus de dificuldade escalados. Concluséo:
Com o aumento da popularidade do esporte e a alta prevaléncia de escaladores com histdrico de lesées, faz-se necessdrio
o acompanhamento multiprofissional,em busca de programas de reducdo de riscos e maior conscientiza¢éo dos esca-
ladores quanto aos fatores associados a essas lesdes. Nivel de Evidéncia lll; Estudo de pacientes ndo consecutivos;
sem padrao de referéncia “ouro” aplicado uniformemente.

Descritores: Montanhismo; Traumatismos em atletas; Fisioterapia; Medicina esportiva.

RESUMEN

Introduccion: En el siglo XX la escalada comenzd a ganar muchos adeptos brasilefios y recientemente fue incluida
como deporte olimpico en los Juegos Olimpicos de Tokio 2020. Con el aumento en el nimero de practicantes, que
buscan superaciones personales y/o competitivas, ha aumentado también el nimero de lesiones. Objetivo: Verificar
la prevalencia de lesiones en escaladores brasilefios, asi como su asociacién con las caracteristicas sociodemogrdficas
yeldesemperio deportivo. Métodos: Se realizd un estudio observacional descriptivo-analitico del tipo transversal, con
aplicacion de cuestionario virtual para 266 escaladores brasilefios, de marzo de 2018 a mayo de 2018. Posteriormente
serealizé el andlisis estadistico. Resultados: La prevalencia de lesiones en los escaladores brasilenos fue del 71,8%. Entre
las principales caracteristicas de las lesiones se destacaron las misculo-tendinosas (50,8%), la modalidad escalada
deportiva (22,0%), el miembro superior (50,3%) y el mecanismo de movimiento brusco (20,4%). El tratamiento mds
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buscado fue el médico asociado alfisioterapéutico (34,5%) y el tiempo de alejamiento de la prdctica fue de mds de 30
dias (50,3%). Se verificé una asociacion significativa (p <0,05) de las lesiones con la edad, sexo, regin del pars, indice de
masa corporal (IMC), nivel de escolaridad y prdctica de otros deportes, asi como categoria atleta y recreativa, tiempo
de escalada, certificado de curso bdsico, realizacion de calentamiento, frecuencia mensual de la escalada en roca y
semanal de la escalada indoor, y de los grados de dificultad escalados. Conclusion: Con el aumento de la popularidad
del deportey la alta prevalencia de escaladores con historial de lesiones, se hace necesario un acompafamiento mul-
tiprofesional en busca de programas de reduccion de riesgos y mayor concientizacidn de los escaladores en cuanto a
los factores asociados a estas lesiones. Nivel de evidencia lll; Estudio de pacientes no consecutivos, sin patron
de referencia “oro” aplicado uniformemente.

Descriptores: Montanismo, Traumatismos en atletas; Fisioterapia; Medicina deportiva.

DOI: http://dx.doi.org/10.1590/1517-869220192505216999

INTRODUCTION

Climbing is a historical practice, where there are records of ascen-
sions since the seventh century by the monk Em No Chokaku in Japan.
Considered challenging at personal, interpersonal, cognitive and physical
levels, it can be practiced on rock or artificial walls, with different degrees
of amplitude and difficulty.”

The sport climbing is a modality with routes that have distances of
approximately 10to 30 meters in height, where the climber connects the
rope, which is fastened in its safety chair, in the fixed protections of the
rock, in order to chain the track, meaning climbing from start to finish
without falling, with the degree of difficulty ranging from 1 to 11b, accor-
ding to the classification adopted in Brazil, demanding sports technique.
The traditional Brazilian climbing differs by its long distance routes, with
several fixed protections, which are usually more distant, making the falls
more dangerous and demanding a good physical fitness. The bouldering
is practiced without the use of ropes in small blocks of rocks of up to 6
meters, needing only the climbing shoe, magnesium carbonate to remove
the sweat of the hands, and some mattresses in the base called crash pad,
to cushion the falls, forcing sudden and repetitive movements with degree
of difficulty according to the Brazilian classification, which go, inincreasing
order, fromv0to v14.The indoor climbing is practiced in climbing gymna-
siums with artificial walls, and can contemplate several other modalities
of the sport, where the great differential is that all the movements can
be planned and altered whenever necessary, in any degree of difficulty
desired and not depending on weather conditions.'>*

In the 20th century, climbing began to win many Brazilian adepts,
due to the emergence of the first certified guides and instructors' and the
multiplication of indoor climbing gyms, necessitating a comprehensive
study of this population.>®

Recently the practice was included as an Olympic sport at the Tokyo
2020 Olympic Games, which is likely to bring more popularity to the
sport.” With the increasing number of practitioners seeking personal and/
or competitive overcoming, the number of injuries has also increased,
especially in the extremities of the upper limbs due to the high force
required in the fingers, related to the time of practice, frequency of
training, physical fitness, sports technique, degree of difficulty climbed,
falls, sudden and repetitive efforts 12

The purpose of this study was to verify the prevalence of injuries in
Brazilian climbers, as well as their association with sociodemographic
characteristics and sports performance.

MATERIALS AND METHODS

An observational descriptive-analytic and cross-sectional study was
conducted, applying a virtual questionnaire. The study sample consisted of
266 professional and recreational Brazilian climbers, of both sexes, with ages
ranging from 18 to 45 years that have been climbing for more than 6 months.
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The article was submitted and approved by the Research Ethics
Committee (REC) of the Rio Grande do Norte League against Cancer,
CAAE: 81623517.6.0000.5293. All the individuals in the present study
accepted the Free and Informed Consent Term (FICT) and were studied
respecting the norms of research involving human beings (Res. CNS
196/96) of the National Health Council.

The application of the virtual questionnaire!, through Google Forms,
was conducted from March 16 to May 8, 2018, with Facebook, Instagram
and whatsapp being used to disseminate it to climbers around the
country, as well as the website of the Brazilian Mountain Hiking and
Climbing Confederation (CBME), Blog de Escalada and Portal Marte. The
main variables evaluated were age, sex, region of the country, BMI (body
mass index), educational level, practice of other sports, professional or
recreational category, climbing time, climbing course, stretching and
warming up in climbing activities, degree of difficulty of the climb,
frequency of practice, history of climbing injuries and characteristics
of the injuries as to the sports modality, type, location, mechanism and
treatment, as well as the climbing withdrawal time.

The statistical analysis of all the information collected was initially
done in a descriptive way through absolute and relative frequencies
(percentage). The inferential analysis used to confirm or refute evidence
found in the descriptive analysis was performed with the Chi-Square test
to compare the groups with and without history of injuries, according to
sociodemographic and sports performance characteristics, considering
the level of significance p <0.05.

The data was automatically tabulated in Google Sheets and then
arranged in Microsoft Excel 2010 for proper storage of the information.
Statistical analysis were performed in IBM SPSS Statistics 30.

RESULTS

The present study verified a prevalence of 71.8% of the history of
injuries in Brazilian climbers (n=191). The characteristics of the injuries
are described inTable 1, with prevalence of injuries in sports climbing
being (22%, n=42), muscle-tendon type (50.8%, n=97), upper limb
(50,3%; n=96) and after abrupt movement (20.4%, n=39). Regarding
the body location, the prevalence of injuries in the upper limb was on
the fingers (Figure 1), the lower limb was on the ankle (Figure 2) and on
other locations, on the back (Figure 3). The most common treatment
by the Brazilian climbers studied was medical associated with the
physiotherapeutic (34.5%, n=66), detailed in Table 2. The maximum
withdrawal time due to any injury was greater than 30 days (50.3%;
n=93), as shown in Table 3.

The comparison of the sociodemographic characteristics of Bra-
zilian climbers according to the injury was detailed in Table 4, with a
prevalence of significant injury (p <0.05) in the age range of 28 to 45
years, male, Southeast and Midwest regions, BMI classified as normal
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weight and overweight, higher education and practice or not of other
sport besides climbing.

Regarding sports performance, the comparison according to the
injury was detailed in Table 5, with a prevalence of significant injury (p
<0.05) in the athlete and recreational categories, climbing time from
four to more than six years, presence and absence of the basic climbing
course, as well as performing warm-ups and stretches, rock climbing
frequency greater than one time per month and more than one time
per week in indoor climbing.

Regarding the degree of difficulty climbed, there was a significant
prevalence (p <0.05) of injury in sports climbing by those who climb
from degree 7a to 11c and in bouldering from those who climb from
degree of difficulty vO to v11, as shown in Table 6.

Table 1. Characteristics of injuries of Brazilian climbers (n=191).

Shoulder

Fist
10%
Forearm 15%

4%

Figure 1. Body location affected in the upper limb (n=150).

Characteristics of injuries f % Foot Pemi f&d hip
00
Sports modalities 20% __Thigh
Sports Climbing 42 220 6%
Bouldering 27 14,2
Traditional Climbing 24 12,6
Indoor Climbing 35 18,3
Sports + Bouldering 24 126
Ankle
Sports + Traditional 4 2,1 34%
Sports + Indoor 16 84
Bouldering + Indoor 12 6,3 Figure 2. Body location affected in the lower limb (n=84).
Bouldering + Traditional 1 0,5
Traditional + Indoor 2 1,0 )
Ribs ~
Sports + Bouldering + Indoor 2 1,0 17%
Head and neck
Sports + Bouldering + Traditional + Indoor 2 1,0 339%
Total 191 100,0
Type of injury
Muscle-tendon 97 50,8
Bone 13 6,8
Joint 28 14,6
Muscle-tendon + bone 9 4,7
Muscle-tendon + joint 40 21,0
Muscle-tendon + bone + joint 4 2 Figure 3. Other locations affected by injuries (n=11).
Total 191 1000 Table 2. Characteristics of the treatment performed on Brazilian climbers after
Body location injuries (n=191).
Lower limb 30 15,7 Treatment f %
Continued to climb 12 64
Upper limb 96 50,3
pper Rest 15 78
Both limbs 54 283 Medical 32 16,8
Another location 11 57 Physiotherapeutic 27 14,1
Total 191 1000 On their own 39 204
- - Medical + physiotherapeutic 66 345
Injury mechanism Total 197 1000
Fall 33 17,3 f: absolute frequency, %: relative frequency.
Repetitive motion 38 20,0
Table 3. Ratio of maximum training withdrawal time, according to the Interna-
Abrupt movement 39 204 tional Registry of Injury Severity Scale, due to climbing injury (n=191).
Fall + repetitive motion 13 68 Variables Withdrawal time f %
Fall + abrupt movement 18 94 Light None 8 4,1
Repetitive motion + abrupt movement 36 19,8 Light to moderate 11015 days 41 215
Fall 1 o ; bruot . ” 5 Moderate to severe 16 to 30 days 46 24,1
all + repetitive motion + abrupt movemen f
P P Severe More than 30 days 96 50,3
Total 191 1000 Total 191 1000
f:absolute frequency, %: relative frequency. f:absolute frequency, %: relative frequency.
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Table 4. Comparison of sociodemographic characteristics of Brazilian climbers
due to injury (n=266).

Table 5. Comparison of sports performance of Brazilian climbers due to injury
(n=266).

History of injuries History of injuries
Yes (n=191) | No (n=75) X2 df | p-value YES (n=191) | NO (n=75) X> | df |p-value
Characteristics Characteristics
£l % | f | % fl % | F | %
Age (years) Category
1810 27 43 614 27 | 386 | 3657 1 0056 Professional 41 854 7 146 124,083 1 [<0,001*
2810 36 93 762 | 29 | 238 | 33574 1 | <o0001% Recreational 150 | 688 | 68 | 31,2 |30844| 1 [<0,001*
371045 55 | 743 | 19 | 257 | 17514 | 1 |<o001% Climbing time
S 0,510 0,9 years 6 40,0 9 60,0 | 0,600 | 1 0439
ex
1to 3 years 54 65,1 29 349 | 7530 | 1 0,006*
Female 44 58,7 31 43,1 2,553 1 0,133
410 6 years 40 | 678 | 19 | 320 | 7475 | 1 | 0,006*
Male 147 | 77,0 44 23,0 | 55545 1 1<0001*
More than 6 years 91 | 835 | 18 | 165 [48890| 1 |<0,001*
Region
Climbing course
Northeast 41 56,2 32 | 438 1,110 1 0,292
Yes 91 771 27 229 34,7121 1 |<0,001*
South 22 64,7 12 353 2,941 1 0,086
No 100 | 67,6 48 324 118770 1 |<0,001*
h 1" 79,7 2 2 48,72 1 1*
Southeast 0 9, 8 0,3 8,725 < 0,00 Warming up / Stretching
Midwest 18 85,7 3 143 | 10,714 1 0,001 Does 45 70,3 19 297 110563 1 0,001%
BMI dlassification Does not 146 | 723 | 56 | 277 |40099| 1 |<0001*
Underweight 4 80,0 1 20,0 | 1,800 1 0,180 Rock climbing frequency
Normal weight 151 | 71,2 61 288 | 38,208 1 [<0001* Doesn't practice 4 80,0 1 200 | 1,800 | 1 0,180
Overweight 34 | 739 12 | 261 | 10522 | 1 | 0001* < 1x per month 17 1630 10 [370]1815| 1 | 0178
Obese Class | 2 66,7 1 333 0,333 1 0,564 1x per month 20 714 8 286 | 5143 | 1 0,023*
Educational level 2 to 4x per month 76 | 69,7 33 303 16963 1 |<0,001*
Higher education 174 | 734 63 26,6 | 51,987 1 1<0,001* > 4x per month 74 76,3 23 237 126814 1 |<0,001*
High school 16 | 600 | 9 |400| 1000 | 1 | 0317 Indoor climbing frequency
Middle school 2 50,0 2 50,0 0,000 1 1,000 Doesn't practice 32 56,1 25 439 | 0,860 1 0,354
Practice of other sports < 1x per week 33 61,1 21 389 | 2667 | 1 0,102
Yes 162 | 707 67 293 | 39410 1 |<o0001* 1x per week 27 794 7 206 | 11,765 1 0,001*
*
No 29 784 8 216 | 11919 . 0,001* 2 to 4x per week 89 80,2 22 198 (40441 1 [<0,001
f: absolute frequency, %: relative frequency, X% calculated chi-square value, df: degrees of freedom, *: > 4x per week 10 100,0 0 00 - - -
significant difference for p < 0,05.

DISCUSSION

Due to the increase in popularity in Brazil, and a high rate of injuries
seen in other countries®® mainly associated with biomechanics and
strength required'®, this study sought to analyze the prevalence of injuries
in Brazilian climbers and associated factors. From the results obtained,
it can be observed that the prevalence of injuries reached a margin of
71.8% of the individuals, corroborating with other studies such as the
one performed with 369 British climbers, characterizing the prevalence
of 81% of injuries in individuals.”

In this study, a prevalence of injuries in sports climbing was found,
being a modality designed to have a greater safety, allowing the climber
to risk more.'? In the search for climbing pathways with higher degrees
of difficulty, climbers force sudden and repetitive movements, often
leading to muscle fatigue and causing major impacts on the joints,
as seen in this study, the significant prevalence (p <0.05) of injuries in
higher degrees of difficulty in sports climbing. Although sports climbing
was prevalent in the injuries, the prevalence of bouldering injury was
significant (p <0.05) in all degrees of difficulty evaluated, not only the
highest, since this modality is characterized by movements of explosion.

Rev Bras Med Esporte - Vol. 25, N2 5 — Set/Out, 2019

f: absolute frequency, %: relative frequency, X* calculated chi-square value, df: degrees of freedom, *:
significant difference for p < 0,05, -: test not applicable.

Table 6. Comparison of the degree of difficulty climbed by Brazilians due to
injury (n=266).

History of injuries
Degree of difficulty | Yes (n=191) | No (n=75) X2 df | p-value
f % f %
Sports climbing
1-3sup 3 42,9 4 57,1 0,143 1 0,707
4-6sup 43 558 | 34 | 442 1,052 1 0,305
7a-9a 114 | 76,5 35 23,5 | 41,866 1 <0,001*
9 -11c 31 939 2 6,1 25,485 1 <0,001*
Bouldering
v0 - Vv3 82 | 626 | 49 374 | 8313 1 0,004*
v4 - v7 66 750 | 22 | 250 | 22,000 1 <0,001*
v8 - V11 39 | 951 2 49 | 33390 1 <0,001*
v12-v15 4 66,7 2 333 | 0667 1 0414

f: absolute frequency, %: relative frequency, X% calculated chi-square value, df: degrees of freedom, *:
significant difference for p < 0,05.
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In a study with 699 injured climbers from 2002 to 2006, a grea-
ter frequency of muscle, ligament and bone injuries, was observed
with greater frequency in the extremities of the upper limb,' being
similar to this study.

The hands are used as climbing tools, with much of the weight of
the climber placed on the fingers and distributed through the wrist,
elbow and shoulder, with those being the most injured body locations
in the practitioners of the sport, with emphasis on the pulley, since in
some situations it is required the two finger or even the single finger
catch supporting the whole body weight.'® Nelson, Rayan and Judd
performed a study with 357 climbers with a history of injuries, where
41% were located on the fingers, 20% on the shoulder and arm, and
19% on the forearm and elbow.'

In the lower limb the ankle was the most affected body location
among the climbers in this study, followed by the knee and foot. Schoffl
and Kupper'® emphasize the need for a tighter climbing shoe for a better
fit of the needs and demands of the sport in high performance, making
the footstep more precise, especially in the routes with more advanced
degrees of difficulty, being a characteristic of the sports and bouldering
modality. By contrast, in traditional climbing and for recreational climbers
is indicated a shoe that is good to support the feet in the grabs, but that
is comfortable and does not hurt, reducing the risk of pains and injuries.
Authors mention that tight climbing shoes can alter the structure of the
toes, forcing the hallux laterally."”

The most sought treatment by the subjects of this study was the
medical and physiotherapeutic. Jones, Asghar and Lewellyn observed
in their study that physiotherapeutic treatment was the most sought
by climbers, followed by informal consultation with other climbers and
then physicians, suggesting that the greater search for physiotherapeutic
treatment may be associated with the higher chronic skeletal-muscle
injuries, found in climbers, requiring a more durable, non-surgical or
medicated treatment.'®

This research also looked for the sociodemographic factors that
may be associated with the prevalence of injuries, finding a greater
significant frequency of presence of injury in climbers from 28 to 45
years and male. Neuhof et al.” conducted a study in 14 countries
(n=1962), where 1583 (80.7%) climbers with lesions were found to
be male, with a mean age of 32.8 + 9.4 years, ranging from 13 to 60
years, corroborating this study, even though the age group was more
comprehensive. This study'® also showed a significant prevalence
(p < 0.05) of injuries associated with longer climbing time, higher
difficulty level and high training frequency, being similar to this
study, showing that even the most experienced climbers have a
higher tendency to be injured, being climbing a challenging sport,
where the practitioner will always have some degree of difficulty
ahead to be overcome.

The Body Mass Index of the climbers was predominantly healthy
(79.7%, n=212). Garcez and Almeida® observed in their study that practi-
tioners of sports perfomed in the nature have a tendency to take greater
care of their body, health and well-being, corroborating with this study.
Nevertheless, there was a significant prevalence (p <0.05) of injuries in
individuals characterized as healthy and overweight in this study, needing
to evaluate the individuals associating other factors and not only this alone,
considering that other characteristics may also influence the history of
injuries and quality of life.

Higher education was the most frequent level of schooling in this
study (89.19%; n=237), with a higher prevalence of injuries. Pimentel and
Saito?! observed in their study (n=207) performed with individuals from
10 to 78 years, that schooling and professional stability increase the
chances of an individual practicing adventure activities, which corro-
borates with the findings of this article, given that with these conditions
the individual has greater financial ease and independence to acquire
climbing equipment, travel to climb and maintain a more constant
training pace, allowing even to develop more in the sport.

Although most climbers practice the sport only for leisure, there
is the informal requirement of the basic climbing course for everyo-
ne, preferably as soon as the interest for practice starts, as it is a
life-threatening sport. In Brazil, the course is offered by compulsorily
certified instructors, who must meet a series of requirements until
they reach the degree.?? Nevertheless, in this study 55.6% of the
climbers did not have the certificate of the course, and although
there was a prevalence of injury both in the group with climbing
course and in the group without the course, as well as the prevalence
in the group which performs and does not perform stretching and
warm-ups before climbing, it is suggested a greater dissemination
and internal requirement of the associations for the practice, and
also the inclusion of a module made by physical educators and phy-
siotherapists focused on the physical conditioning and the corporal
awareness of these practitioners, seeking the reduction of the risk
of injuries, since the courses are focused solely on the safety and
technique of the sport.

Climbing in Brazil, organized by the Brazilian Mountain Hiking and
Climbing Confederation (CBME), Brazilian Association of Sports Climbing
(ABEE) and other state associations, has great potential for the practice
of the sport, where during the course of the year are hosted events that
provide integration with the local community and encourage people
from all over the world to attend these climbing poles. In this study,
the highest number of climbers observed was in the Southeast (51.9%,
n=138) and the prevalence of injuries was significant (p < 0.05) for the
Southeast and Midwest groups. Since this study was a pioneer in Brazil,
new studies are needed that seek methods to contemplate more broadly
all the regions, including the North, which was not represented in this
study for lack of answers 2325

CONCLUSION

The fact that more than half of the climbers presented some type of
injury, draws attention to programs aimed at health promotion, with the
purpose of reducing this prevalence, due to the significant increase in
the number of participants and sporting events. Risk reduction measures
and guidelines should be the focus of health professionals in order to
promote better quality of life for the climbing practitioners.

The limitations of the study include age, recruitment, sample for
convenience and cross-sectional design. However, the results of the
present study may encourage the professionals involved in the training
and application of the basic courses to review the models of periodiza-
tion and protocols applied. There is also a need for prospective studies
regarding the possible associations between these variables.
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