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Clinimetric; Background: The Oslo Sports Trauma Research Center - Questionnaire on Health Problems
Rehabilitation; (OSTRC-QHP) has been shown to be a valid and reliable questionnaire for monitoring athletes
Responsiveness; with acute, overuse, and illness problems.

Sport injuries Objectives: To translate and cross-culturally adapt the OSTRC-QHP into Brazilian-Portuguese
surveillance (OSTRC-BR), and investigate the measurement properties of this version.

Methods: The original (Norwegian) questionnaire was translated and culturally adapted following
existing guidelines. Measurement properties of the OSTRC-BR were investigated in 134 athletes fol-
lowed for 13 weeks. Reliability was analyzed via internal consistency and test-retest reliability.
Responsiveness was assessed by effect size (ES) estimations, correlation of the OSTRC-BR severity
score with the Global Perceived Effect scale (GPE) and the Numeric Pain Rating Scale (NPRS), and by
the Receiver Operating Characteristic (ROC) Curve test based on the area under the curve (AUC).
Results: The OSTRC-QHP has been translated and cross-culturally adapted successfully. The Cron-
bach’s alpha was 0.93 (95% Cl: 0.92, 0.94). Intrarater reliability (ICC; 1) of 0.96 (95% CI: 0.94, 0.98)
was classified as excellent. ES estimation showed large effects (1.14 to 1.39). OSTRC-BR correlation
was moderate (0.58 to 0.72) with the GPE and substantial (0.84 to 0.89) with the NPRS. The AUC val-
ues were above 0.70 when analysing all types of health problems.

Conclusions: The OSTRC-BR presented adequate measurement properties. The OSTRC-BR is a
valid, reliable, responsive, and, therefore, an adequate tool for monitoring Brazilian athletes
from different sports during training and competitions.
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Introduction

The Oslo Sports Trauma Research Center — Questionnaire on
Health Problems (OSTRC-QHP) was developed by Clarsen
et al.” to be a general sports injury surveillance system use-
ful for measuring the prevalence, incidence, and severity of
sports injuries over time. In comparison with standard meth-
ods used in several Olympic Games and World Champion-
ships, where injuries were registered based on medical
attention or time-loss definition, the OSTRC-QHP allows the
use of a broader injury definition like "any complaint”, pro-
viding a better understanding and information on the conse-
quences of injuries."* The OSTRC-QHP advantage is the
continuous monitoring of health problems regardless of
training or competition contexts and regardless of any sever-
ity threshold.

The OSTRC-QHP has been translated and adapted into
Dutch, Danish, German, and Japanese languages.’ ®
Although the Brazilian-Portuguese (BrPt) speaking popula-
tions have been the target of many health studies, no
valid and reliable sport injury-monitoring tool is available
in BrPt. Therefore, the objectives of this study were (1)
to translate the OSTRC-QHP into the BrPt language; (2)
to culturally adapt the translated OSTRC-QHP to the Bra-
zilian context; and (3) to evaluate the measurement
properties (content validity, reliability, responsiveness,
and floor and ceiling effects) of the BrPt OSTRC-QHP ver-
sion (i.e., OSTRC-BR).

Methods
Athletes and recruitment

The Olympic Training and Research Center (COTP) is a train-
ing center for athletes with about 1000 registered athletes.
A convenience sample of 152 athletes based on the criteria
by Terwee et al.” for performing measurement property
analysis (validation, reliability, and responsiveness) were
recruited from the COTP in Sao Paulo, Brazil. The eligibility
criteria were: (1) age between 13 and 30 years; (2) partici-
pant of the COTP training program; and (3) able to read,
write, and understand BrPt. The following sports were
selected as sources for athletes: basketball, handball, vol-
leyball, football, swimming, and judo. Some sports were
excluded due to the low ages of the athletes (gymnastics)
and due to incompatible training schedules for data collec-
tion (athletics). For all athletes under the age of 18, written
parental consent was required for participation in this
research project.

Description of the measures

Three measurement tools were used in this study. The
first was the OSTRC-QHP, which consists of four key ques-
tions recording any health problem that has altered an
athlete’s sports participation, training volume, or sports
performance, as well as the level of the related symp-
toms." The responses to each of the four questions are
allocated a numerical value from 0 to 25. Questions 1
and 4 are scored 0—-8-17-25, and questions 2 and 3 are
scored 0—6—13—-19-25. These are added to calculate a
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severity score (SS) from 0 to 100 for each health com-
plaint. In the presence of an injury or disease, athletes
needed to answer eight additional questions to inform
the anatomical location of injuries and list illness symp-
toms as well as to provide additional information about
the problem such as the number of days of time loss,
and whether they have received medical attention. In
case of multiple health problems, the questionnaire
returned to the four key questions and repeated itself
for each subsequent problem reported. The question
number 5 of the OSTRC-QHP, classified the health prob-
lem as injury or illness. Injuries were any health problem
related to musculoskeletal disorders or concussions, and
illnesses were problems involving other body systems,
such as respiratory, digestive, and neurological diseases,
as well as nonspecific generalized psychological/social-
related problems." Injuries were subcategorized as acute
or overuse injuries. Acute injuries were defined as those
whose specific onset event was clearly identifiable."
Overuse injuries were those when a clearly defined onset
event could not be identified.’

The second measurement tool was the Numeric Pain Rat-
ing Scale (NPRS), which ranges from 0 (no pain) to 10 (worst
possible pain).'® The NPRS was used as an external criterion
for measuring pain intensity based on the last seven days.
The third was the Global Perceived Effect (GPE) scale, an
11-point scale that ranges from —5 (vastly worse) through 0
(no change) to +5 (complete recovery).'® The question used
on GPE was: “Compared to the beginning of this health com-
plaint, how would you describe your health problem
today?”. The GPE was used as an external criterion for mea-
suring overall change. The GPE and NPRS have been cross-
culturally adapted into BrPt and their measurement proper-
ties tested in previous studies. '

Study design

The study was divided into two phases. Phase 1 consisted of
translation, cross-cultural adaptation, and content validity
assessment by 30 athletes. Phase 2 included responsiveness,
floor and ceiling effects, reliability evaluation through a 13-
week longitudinal study design. The athletes completed the
OSTRC-BR, NPRS, and GPE once a week during the training
session.

This was a longitudinal and prospective cohort study
approved by the Research Ethics Committee of the Universi-
dade Cidade de Sao Paulo (UNICID), Sao Paulo, Brazil (#
058721/2016). This study followed the COnsensus-based
Standards for the selection of health Measurement INstru-
ments (COSMIN)."® The study phases and questionnaire logic
are summarized in Fig. 1.

Translation, cross-cultural adaptation, and content
validity

First, permission to translate and cross-culturally adapt the
questionnaire was obtained from the first author of the
OSTRC-QHP original version.” Thus, the original Norwegian
version was translated into BrPt according to Beaton et al."
This process consisted of the translation of the items by two
independent bilingual translators, both native BrPt speakers
(one a physical therapist and the other without any medical
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Fig. 1

Study desing and questionnaire logic. OSTRC-BR: Brazilian-Portuguese version of the Oslo Sports Trauma Research Center -

Questionnaire on Health Problems; SS, Severity Score; GPE, global perceived effect scale; NPRS, numeric pain rating scale; n, case

numbers.

training) who were also fluent in the Norwegian language.
The first BrPt version was independently back-translated to
Norwegian by two native Norwegian speakers who had no
knowledge of the original tool and were not aware of the
objectives of the study. The Norwegian and the BrPt versions
were revised by the expert committee consisting of method-
ologists and health professionals with experience in con-
ducting translation and cross-cultural adaptation studies,
two bilingual rehabilitation specialists, and the forward and
backward translators.'% ' The expert committee considered
the original version and the final version similar and also
were allowed to make changes to ensure semantic, idio-
matic, and conceptual equivalence. The pre-final version of
the OSTRC-BR was tested for comprehensibility and content
validity with a sample of 30 athletes from the COTP."* For
the purpose of evaluating comprehensibility, athletes were
asked at the end of this process about the difficulties or
incomprehensibility of each question. In addition, an open
field was provided at the end of each questionnaire for any
comments. To establish the content validity of the question-
naire, athletes and the expert committee (clinicians and
sports injury epidemiologists) were involved in this step.
Athletes’ interpretations coupled with rational analysis by
the clinicians and sport injury epidemiologists related to the
project were considered. Athletes’ interpretations were
assessed by adding a “not applicable” alternative to all BrPt
questions. In addition, we informed all athletes that if they
judged that the content of the questionnaire was not

applicable to their cases, they should choose the “not appli-
cable” option and provide the reason in the open field avail-
able.

Measurement properties

Reliability was analyzed via internal consistency and test-
retest reliability.” Internal consistency (IC) is the extent of
interrelatedness among the items of a scale."® The IC was
calculated using Cronbach’s alpha, with a value between
0.70 and 0.90 considered to be adequate.® We hypothesized
a Cronbach’s alpha estimate higher than 0.90 based on pre-
vious studies.”®~® The test-retest was conducted at week
10, with at least 50 randomly selected athletes who
reported health complaints (injuries/illnesses). The retest
was performed 48/72 h after the first response. The Intra-
class Correlation Coefficient (ICC; ) values were classified
as low (< 0.40), moderate (0.40—0.75), substantial
(0.76—0.90), or excellent (> 0.90).° We hypothesized an ICC
value >0.75 based on previous studies.’> 8

To assess responsiveness, the OSTRC-BR Severity Score
(SS) was compared to the global perceived effect (measured
by the GPE scale), and pain intensity (measured by the NPRS
scale). Responsiveness was assessed for all cases and for
each type of health problem (acute/overuse/illness). Acute
and overuse injuries responsiveness was measured by corre-
lating the change score (score at the sixth week minus base-
line score) from the SS with the change score of the NPRS
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and the score of the GPE (at the sixth week from the first
injury complaint record). Illness responsiveness was mea-
sured by correlating the change score (score at the second
week minus baseline score) from the SS with the change
score of the NPRS and the score of the GPE (at the second
week from the first illness complaint record). We used dif-
ferent time intervals for injuries and illnesses based on the
average duration presented from previous studies.”* A cor-
relation < 0.40 was classified as low, 0.40—0.75 as moder-
ate, 0.76—0.90 as substantial, and > 0.90 as excellent.” We
hypothesized a low correlation between the OSTRC-BR and
GPE, and a low correlation between OSTRC-BR and NPRS,
since GPE and NPRS measure changes in different (but health
related) constructs when compared to OSTRC-BR."®

Responsiveness was also assessed by calculation of effect
sizes (ES)."® ES was estimated using the mean OSTRC-BR
change score (week when the problem was registered and
the sixth week for acute and overuse injuries or week when
the problem was registered and second week for illnesses)
divided by the standard deviation at the first week the
health complaint was recorded.'® ES was calculated with a
confidence interval of 84% of the sample, because non-over-
lapping 84% confidence intervals are equivalent to a Z scores
at a 0.05 level."® A score of less than 0.20 indicates a slight
change, 0.50 indicates a moderate change, and 0.80 or
greater indicates a large change."” Our hypothesis was that
the ES of the OSTRC-BR would be higher for acute injuries
than for overuse injuries due to different injury patterns
and a higher severity score of acute injuries reported in pre-
vious studies.* &1

The Receiver-Operating-Characteristic (ROC) Curves
were calculated to show the probability of correct dis-
crimination between patients who improved from those
who did not improve and between patients who worsened
from those who did not worsen. The OSTRC-BR change
scores were classified as a dependent variable for all anal-
yses. The GPE scores were dichotomized to classify the
participants as “improved” or “not improved” based on a
cut-off score of 3 points or higher being considered as
improved, and patients with scores between 0 and 2 were
classified as “not improved”.?’ For the analyses of
patients who worsened, the GPE scores were dichoto-
mized into “worsened” or “not worsened” based on a cut-
off score of —3 points or lower being considered as wors-
ened and patients with scores between —2 and 0 being
classified as "not worsened.” The same analysis was done
with the NPRS, an improvement equal or greater than 30%
between initial assessment and follow-up assessments was
categorized as "improved” and growth between 0 and 29%
being classified as "not improved”. To analyze patients
who worsened a change equal or greater than 30%
between initial assessment and follow-up assessments was
categorized as "worsened" and a change between 0 and
29% was classified as "not worsened”. This analysis was
based on the area under the curve (AUC), and values of
0.70 or higher were considered to be responsive.’ Our
hypothesis was that the AUC estimate for the OSTRC-BR
would be higher for acute injuries than for overuse inju-
ries, based on injury patterns and the challenges related
to measuring overuse injuries in sports.* %1%

Floor or ceiling effects were calculated and considered to
be present if more than 15% of the sample reached these

788

values.’ We expected the presence of a floor effect because
we hypothesized that many athletes would not present
health problems during the follow-up period.

The normality of the data was inspected using histo-
grams, and descriptive analyses were presented for the sam-
ple. All the analyses were performed using SPSS Version 22
(SPSS Inc, Chicago, IL).

Results
Translation and cross-cultural adaptation

The participants’ demographics are summarized in Table 1.
The following adaptations were made by the expert commit-
tee; changed the term “health problems” with the terms
“difficulties/discomfort” in all answers of the first question,
and replace the term “injury” with the term “discomfort” in
the question statement 2, 3, and 4 of the questionnaire.
Another change was made in the last answer option of ques-
tions 2 and 3, where the answer “cannot participate at all”
was replaced with “l cannot train or compete at all due to
discomfort/illness or health problems”. The last change was
made for question 11 (contact with the medical team),
where an alternative response referring to the option of
reporting the complaint to “other people” was included.

During the pre-test 30 athletes answered the four main
questions, 19 of whom presented with health problems and
answered the eight descriptive questions of injuries or ill-
ness. No difficulty or comprehensibility issues in answering
the questionnaire were reported, as no athlete chose the
“not applicable” option. Thus, the content validity of the
OSTRC-BR was judged to be satisfactory, and the final ver-
sion of the OSTRC-BR was established (Fig. 2).

Measurement properties

A total of 134 athletes were followed for 13 consecutive
weeks, and 1829 questionnaires were completed during this
period. The participants’ demographics are summarized in
Table 1 and the results of the measurement properties anal-
yses are summarized in Table 2. The response rate of the
weekly OSTRC-BR was 94% (95% Cl: 93, 95). In total, 118 ath-
letes reported 735 health problems, of which 656 (89%)
were classified as injuries (388 overuse and 268 acute inju-
ries) and 79 (11%) as illnesses (Table 3).

The reliability analysis (Table 2) yielded a Cronbach’s
alpha value of 0.93 (95% Cl: 0.92, 0.94). The test-retest
(n = 50) was classified as excellent with an ICC, ; of 0.96
(95% Cl: 0.94, 0.98).

The responsiveness analysis was performed based on 313
health problems that were reported by 92 athletes, consist-
ing of 128 acute injuries, 106 overuse injuries, and 79 ill-
nesses. As summarized in Table 2, responsiveness analysis
showed a moderate (0.58—0.72) correlation between the
change scores on the OSTRC-BR with the GPE scores for all
types of health problems and a substantial (0.84—0.89) cor-
relation with the NPRS score (Table 2).

The ES to analyze responsiveness showed large effects
(above 0.8) considering a 6-week period for injuries and a 2-
week period for illnesses. The ES for OSTRC-BR was 1.14.
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Table 1  Characteristics of the studied population.
Translation and cross-cultural adaptation participants (n = 30)
Overall Men Women
Sex 30 (100%) 19 (63%) 11 (37%)
Age (years) 15.4 + 1.5 14.8+1.3 16.3+ 1.5
Education
Incomplete secondary school 25 (83%) 15 (60%) 10 (40%)
Complete secondary school 2 (27%) 2 (100%) —
Incomplete higher education 3 (10%) 2 (67%) 1 (33%)
Longitudinal 13-weeks cohort (n = 134)
Overall Men Women
Sex 134 (100%) 70 (52%) 64 (48%)
Age (years) 15.7 £1.7 16.2 + 2.1 15.7 £ 0.9
Weight (kg) 64.6 +=11.5 68.9+11.0 60.0 + 10.1
Height (cm) 172.5 +£12.3 179.5 £ 11.9 164.8 + 6.9
Experience* (years) 5.0 3-7)* 6.0 (4-7)* 5.0 (2-7)*
Education
Incomplete secondary school 111 (82%) 48 (43%) 63 (53%)
Complete secondary school 5 (4%) 5 (100%) -
Incomplete higher education 18 (13%) 17 (95%) 1 (5%)
Sports
Basketball 13 (10%) - 13 (100%)
Handball 21 (16%) - 21 (100%)
Judo 18 (13%) 10 (56%) 8 (44%)
Swimming 27 (20%) 19 (70%) 8 (30%)
Soccer 14 (10%) — 14 (100%)
Volleyball 41 (31%) 41 (100%) —

The continuous variables are presented as mean + standard deviation.
" Non-parametric data are presented as median (25th and 75th percentiles). The categorical variables are presented as frequency

(proportion).

The OSTRC-BR AUC values were above 0.70 when analysing
all types of health problems.

The OSTRC-BR presented a considerable floor effect
because 60% (n = 1094) of all questionnaires (n = 1829) were
completed without reporting a health problem.

Discussion

This was the fifth study that translated the OSTRC-QHP, evi-
dence of the importance of this instrument for clinical and
scientific practice in sport sciences.’~® However, only this
study evaluated the responsiveness of the OSTRC-QHP. We
performed the responsiveness analysis to investigate the
ability of the OSTRC-BR in detecting changes over the time.
We believe that the fluctuation of the SS may reflect changes
in athlete’s health status and has to be responsive to
changes in other instruments that measure health status,
such as the GPE scale or NPRS scale. "’

Translation and cross-cultural adaptation

The process used in this study was similar to the process used
in the Danish and German translations of the OSTRC-QHP.”®
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A semantic adaptation was made to the final version of the
OSTRC-BR because the expert committee understood that
some athletes might not classify some health complaints as
“injuries” due to the BrPt semantics of the term. In BrPt,
the literal translation of the term “injury” has a negative
connotation, which can reduce athletes’ likelihood of
reporting minor health problems. This negative connotation
was also noted in the Japanese translation.® It is also impor-
tant that the adaptation of an instrument possesses a cul-
tural fit, that is, its preparation for use in different cultural
contexts.' Examples of these adaptations are that the Ger-
man authors added a question on weekly training volume to
obtain the exposure data of the participants, whereas in the
Danish version, an additional “no complaint” alternative
was included in the questionnaire to simplify things when no
injuries or illnesses were reported in questions 1—4.7-8

Clinimetric properties

To assess the measurement properties of the OSTRC-BR, we
followed the COSMIN recommendations.”® The Cronbach’s
alpha presented a mean value of 0.93. According to Terwee
et al.” a Cronbach’s alpha value higher than 0.90 is indica-
tive of the redundancy of items. However, the Cronbach’s
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1- PARTICIPACAO NOS TREINAMENTOS E
COMPETICOES

Na semana passada, vocé teve alguma dificuldade em participar no
seu esporte por causa de algum incimodo. doengas ou outros
problemas de sainde?

j Participacio total, sem dificuldade/incémodo

) Participagiio total, mas com dificuldade/incémodo

) Participacio reduzida, por causa da dificuldade/incomodo
) Nio pude participar, devido a dificuldade/incomodo

2- REDUCAO NO VOLUME TREINAMENTO

Na semana passada, quanto que vocé reduziu o volume de
treinamento por causa de algum incémodo, doenga ou outros
problemas de sande?

() Nenhuma redugiio

{ ) Pequena redugiio

() Moderada redugio

( ) Grande redugiio

() Nio pude treinar por causa de incomodo, doenga ou problema
de saide

3. DIMINUICAO DO DESEMPENHO
Na semana passada, quanto que o incdmodo, doenga ou problema de
salide reduziu o seu desempenho?

{ ) Nenhuma redugio

{ ) Pequena redugio

{ ) Moderada redugiio

{ ) Grande redugido

{ ) Nao pude treinar ou compelir por causa de incémodo, doenca
ou problema de sainde

4- SINTOMAS DA LESAO OU DOENGCA
Na semana passada, qual foi a intensidade do seu incémodo ou
problema de saide?

() Nenhum incomodo/Nenhum problema de saiide
{ ) Pequena intensidade

( )Moderada intensidade

() Grande intensidade

5 RESUMO

{ )Lesdo( )Doenga

O incémodo ou problema de saide relatado nas quatro perguntas acima se refere a uma lesio ou doenga?

6- AREA DA LESAO

SE O SEU PRINCIPAL PROBLEMA NA SEMANA PASSADA
FOI UMA LESAO, POR FAVOR, PREENCHA ESTE ESPACO.

Marque/assinale a drea lesionada ou que vocé teve queixa. Se vocé
teve mais que uma lesiio, marque a que foi mais grave.

{ ) Cabega/face { ) Parte superior da coluna
{ ) Nuca/pescogo {regido toracica)
{ ) Ombro, incluindo a { ) Parte inferior da coluna

clavicula {regiio lombar)

{ ) Parte superior do brago { )Pelve

{ ) Cotovelo { ) Quadril/virilha

{ ) Antcbrago { )Coxa

{ ) Punho { ) Joclho

{ ) Dedos da mio { ) Panturrilha/perna

{ ) Térax, incluindo drgios { ) Tornozelo

internos { ) Pés/dedos

{ ) Abdémen, incluindo orgdos  { ) Outra parte do corpo:
internos

7- SINTOMAS DA DOENCA

SE O SEU PRINCIPAL PROBLEMA NA SEMANA PASSADA
FOI UMA DOENGA OU OUTROS PROBLEMAS
RELACIONADOS A SAUDE, POR FAVOR RESPONDA ESTE
ESPACO.

Por favor, marque todos os sintomas que vocé teve no decorrer da
semana passada.

( ) Febre (3 Coceira/erupgio cutinea
() Fraqueza/cansago () Pulso irregular/taquicardia
() Inchago/edema dos ganglios () Dorméncia/formigamento
linfaticos () Ansiedade

() Dor de garganta/garganta () Depressio

inflamada () Irritagio

() Nariz () Sintomas nos olhos
entupido/coriza/espitros ( ) Sintomas nos ouvidos

() Tosse () Sintomas nas vias urindrias
( ) Dificuldade ou orgdo genitais
respiratdria/falta de ar () Dores no peito

() Dores de cabega () Dor abdominal

() Enjoo/sensagiio de mal-estar () Dor em outras regioes.
() Diarreia Por favor, especifique:

( ) Constipagiio

() Desmaio () Outros. Especifique:

8 COMENTARIOS/OUTRAS INFORMACOES

Use este espaco se voce deseja nos enviar algum comentério ou informagdes adicionais sobre esta lesdo, doenga ou problema de satde.

9- TEMPO DE AFASTAMENTO

Por favor, informe o nimero de dias da semana passada que vocé
ficou completamente incapaz de treinar ou competir devido 4 lesio
ou problema de sande.

( JOdia( )1dia( )2dias( )3dias

{ )4 dias( ) Sdias{ ) 6dias{ )7dias

10- REGISTRO/NOTIFICACAO

Esta ¢ a primeira vez que vocé registra/relata esta lesido ou doenga
através deste questionario?

() Sim, esta € a primeira vez

() Nao, eu ja registrei/relatei esse mesmo problema em uma das
iltimas quatro semanas

() Nao, eu ja registrei/relatei antes, porém foi ha mais de quatro

11- CONTATO COM A EQUIPE MEDICA
Eu relatei o problema para o:

) Médico do

) Outro médico

) Fisioterapeuta do

) Outro fisioterapeuta

) Outra pessoa: Por favor, especifique quem:

) Sim () Néo

{

{

(

{

{ ) Outro profissional: Por favor, especifique quem e onde ¢le trabalha:

{

12- VOCE TEVE ALGUM OUTRO INCOMODO, DOENCA OU OUTRO PROBLEMA DE SAUDE NA SEMANA PASSADA?
{

Fig. 2

alpha didnt improve with the item deleted option. Never-
theless, these findings are consistent with the results of the
original Norwegian (0.96), German (0.92), Danish (0.90) and
Japanese (0.96) versions. -6 ~8

The test-retest reliability was excellent with a mean
ICCy,1 value of 0.96. In the original (Norwegian) version, the
reliability was not evaluated. In the German version, the
ICCy,1 was 0.91, with the same test-retest interval (i.e., 48/
72 h)."® In the Danish version, the ICC, ; was 0.72 when the
test-retest interval time was one week, and it was 0.62
when the interval was two weeks.” A longer interval

Brazilian Portuguese (OSTRC-BR) version of the OSTRC-QHP.

between the test-retest, as used in the Danish version, may
reflect natural fluctuations in the severity of injuries and ill-
nesses, which may result in a lower ICC."® The higher ICC
(0.97) found in the Japanese version may be explained by
the 24/72 h interval.®

The challenge of establishing responsiveness is related to
the need of having a gold standard instrument of change to
compare with the instrument under investigation. According
to de Vet et al.’® when there is no gold standard comparator
(construct validity approach) it is necessary to formulate
and test specific hypotheses a priori to evaluate
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Table 2 Measurement properties of the OSTRC-BR.

Reliability- Cronbach's alpha and intra-class correlation coefficient (95% confidence interval)

Internal Consistency
(Cronbach’s
alpha)

Test-retest reliabil-
ity (ICCa,1)

Responsiveness

0.93 (0.92, 0.94)

0.96 (0.94, 0.98)

Score change correlation - Spearman correlation (95% confidence interval) between the OSTRC-BR and the GPE and NPRS.

OSTRC-BR n
SS All cases 313
SS Acute injury 128
SS Overuse injury 106
SS Illness 79

GPE
0.65 (0.58, 0.72)
0.73 (0.64, 0.80)
0.48 (0.29, 0.63)
0.71(0.57, 0.82)

NPRS
0.87 (0.84, 0.89)
0.84 (0.76, 0.88)
0.85 (0.78, 0.88)
0.81(0.68, 0.89)

Effect size — Mean £SD for baseline, follow up, change score, and effect size of the differences from baseline to follow up.

Instrument n Baseline score Follow up score Change score ES (84% Cl)
OSTRC-BR (0—100)

All cases 313 17.9 +24.6 21.1+£25.2 31.3 +£24.8 1.27 (1.14, 1.39)
Acute 128 11.9 £19.3 20.8 +25.9 30.8 +22.4 1.60 (1.39, 1.79)
Overuse 106 16.4 £20.5 22.0+16.6 23.4+17.0 1.14 (0.93, 1.34)
Illness 79 29.6 +32.4 20.2 +32.8 42.5+32.3 1.31 (1.06, 1.56)
GPE (-5 - +5)

All cases 313 0.7+2.0 2.2+2.8 2.5+2.2 1.27 (1.13, 1.40)
Acute 128 0.8+1.6 2.6 £2.7 2.5+1.7 1.43 (1.29, 1.57)
Overuse 106 0.6+1.2 2.0+1.7 1.9+1.6 1.58 (1.26, 1.75)
Illness 79 1.9+2.1 4.0+1.6 3.3£3.0 1.56 (1.27, 1.84)
NPRS (0—10)

All cases 313 2.4+29 2.7+2.7 4.0+2.4 1.39 (1.26, 1.51)
Acute 128 1.8+2.6 2.5+2.7 4.2+2.4 1.61(1.40, 1.81)
Overuse 106 2.4+2.8 3.6 +2.2 3.3+£2.0 1.16 (0.94, 1.36)
Illness 79 3.4+3.2 1.9 +3.0 4.7+2.8 1.50 (1.24, 1.75)

ROC Curve - Estimated values of the area under the curve comparing the OSTRC with the GPE and NPRS at baseline and follow up.

OSTRC-BR X Cut off n AUC' (95% Cl) n AUC" (95% Cl)
GPE
All cases 157  0.78 (0.69,0.87) 156 0.86 (0.76, 0.96)
Acute 53 0.94 (0.83,1.00) 75 0.75 (0.56, 0.94)
Overuse 50 0.71(0.56, 0.85) 56 0.85 (0.74, 0.95)
Illness 54 0.76 (0.52,0.99) 25 0.94 (0.82, 1.00)
OSTRC-BR X Cut off AUC* (95% Cl) AUC™ (95% Cl)
NPRS
All cases 157  0.76 (0.68,0.83) 156 0.72 (0.57, 0.86)
Acute 53 0.83(0.71,0.96) 75 0.65 (0.50, 0.80)
Overuse 50 0.72 (0.58,0.86) 56 0.64 (0.49, 0.79)
Illness 54 0.67 (0.52,0.83) 25 0.83 (0.68, 0.99)

OSTRC-BR: Brazilian-Portuguese version of the Oslo Sports Trauma Research Center - Questionnaire on Health Problems; GPE, global per-
ceived effect; NPRS, numeric pain rating scale; SS, Severity Score; ICC, intraclass correlation coefficient; Cl, confidence interval; Std. D,

standard deviation; n, cases number.

1| patients who scored 3 or more points (—5 to +5) were classified as "improved".

W patients who scored —3 or more points (—5 to +5) were classified as "worsened".

X | patients with improvement of more than 30% between baseline and follow up were classified as “improved".
XX patients with decrease of more than 30% between baseline and follow up were classified as "worsened".

responsiveness. Our results showed that all responsiveness
hypotheses were confirmed.

The correlation tests between the OSTRC-BR change
scores with the GPE scores and NPRS change scores were
positively classified as moderate and substantial, respec-
tively. This was expected as according to de Vet et al."®
in responsiveness studies low to moderate correlations
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are often found when analyzing agreement between the
change scores of different instruments. A high correlation
would not be expected because the constructs that these
instruments evaluated are not the same even though all
are related to health status.’”® Other ways to assess
responsiveness in the construct approach are the ES and
AUC analysis.
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Table 3  Average weekly and cumulative severity score of health problems.

Overuse injury Acute injury Illness

(n=388) (n=268) (n=79)
Average weekly prevalence 26 (24, 28) 12.1 (11.0, 12.0) 4.2 (3.3, 4.5)
Average weekly severity score 30 (30, 31) 44 (42, 46) 43 (39, 47)
Cumulative severity score 1042 (965, 1118) 693 (561, 824) 247 (157, 336)
Total lost training days 138 283 111

Prevalence are presented as percentage (95% confidence interval). Severity score data are presented as total value and 95% confidence

interval.

Based on previous studies, who showed that the SS of
acute injuries were higher than overuse injuries, we
expected that ES and AUC values of acute injuries would be
higher than overuse injuries.”* As hypothesized, the ES was
higher for acute injuries. Measures to assess overuse injuries
are really a challenge for sports medicine. Possibly the pat-
tern of lower SS on the OSTRC-BR and lower NPRS score,
when compared to acute injuries and illnesses, reflects a
lower change score, which in turn justifies a smaller ES for
all measures of overuse. The responsiveness assessed by the
AUC was higher than 0.70 for all types of health problems
when compared with the GPE and NPRS dichotomized scores
for patients who improved/not improved and worsened/not
worsened. All this responsiveness results provide important
information that the OSTRC-BR can measure changes
through the analysis of the increase or decrease of the SS.

We suggest that future studies should focus on monitoring
a specific population (i.e., athletes) with a specific type of
injury (i.e., knee tendinopathy), correlate the OSTRC SS
with a gold standard tool, and compare the findings with our
results.

Limitation

This is the first study to investigate responsiveness of the
OSTRC-QHP, so this analysis was a critical part of the current
study. Therefore, some limitations should be considered.
First, the correlation analysis was made by subtracting the
SS. No previous study has done this analysis and such calcula-
tion can influence the result of the severity of the health
problem, because OSTRC-QHP questions have different
scores for each question. However, because responsiveness
is a paramount measure property to be considered by
researchers aimed at investigating the effectiveness of
interventions in decreasing the risk and/or the number of
sports injuries, as the sports injury prevention randomized
controlled trials, we hope that our study will serve as a stim-
ulus for further investigation and enhancements in the
methods on the responsiveness analysis of the OSTRC-QHP in
its different versions. Second, we made some contextual
and semantic adaptations in relation to the others OSTRC-
QHP versions due to the mean age (15) and the education
level (70% incomplete secondary education) of our cohort.
Therefore, we believe that the results from the clinimetric
properties analyses reflect this population and may not be
the same as those of other populations with different ages
and education levels. Finally, although we expected the
presence of floor effect, because we knew that during the
follow-up there would be many times when athletes would
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not report health problems, this may be considered a limita-
tion of this study.

Conclusion

This study provides an adequate and culturally adapted
OSTRC-QHP questionnaire to be used in future research in
countries that use the BrPt language. The versatility of the
OSTRC-BR, which can be adapted for various sports, and the
simplicity of its application make the OSTRC-BR a very prac-
tical tool for athlete surveillance.
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