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Background: The importance of monitoring both physical and mental health in athletes across different levels of sport is increas-
ingly acknowledged due to potential injury risks. However, for the Chinese-speaking population, there has not yet been an appro-
priate assessment tool available.

Purpose: To translate, culturally adapt, and assess the validity and reliability of the Chinese versions of the updated Oslo Sports
Trauma Research Center Overuse Injury Questionnaire (OSTRC-O2) and the Health Problems Questionnaire (OSTRC-H2) among
Taiwanese collegiate athletes.

Study Design: Cohort study (diagnosis); Level of evidence: 3.

Methods: The OSTRC-O2 and OSTRC-H2 questionnaires were translated from English to Chinese following international guide-
lines. Subsequently, 80 and 84 collegiate athletes, respectively, were invited to complete these questionnaires on a weekly basis
for 8 weeks. Internal consistency was evaluated using Cronbach alpha coefficient, while test-retest reliability was assessed with
the intraclass correlation coefficient (ICC). Severity scores from the questionnaires were also documented.

Results: High response rates of 90% (n = 72/80) and 90.5% (n = 76/84) were achieved in the OSTRC-O2.CH and OSTRC-H2.CH
groups, respectively, demonstrating strong acceptance among athletes, with no significant issues in back-translation. High content
validity was observed across the different body parts in the translated OSTRC-O2, with Cronbach alpha values of .82, .83, .82, and
.83 for the knee, shoulder, elbow, and lower back, respectively. The translated OSTRC-H2 also showed excellent internal consistency,
with a Cronbach alpha of .95. The ICC values for test-retest reliability were 0.88, 0.82, 0.92, and 0.92 for the knee, shoulder, elbow, and
lower back in the OSTRC-O2, and the ICC for the OSTRC-H2 was 0.90, indicating very good reliability for both questionnaires.

Conclusion: The Chinese versions of the OSTRC questionnaires were found to be valid and reliable for monitoring overuse in-
juries and health issues among Chinese-speaking collegiate athletes.

Keywords: Oslo Sports Trauma Research Center; collegiate athlete; overuse injury; survey; questionnaire

Monitoring the physical and mental health of athletes
across various sports and levels of competition has been
increasingly emphasized.7 Numerous studies have delved
into epidemiological factors that could act as potential
risk factors for injuries and preinjury status, leading
to the development of consensus on potential injury
events by several sports associations through injury

surveillance.14,24,26 The value of injury surveillance has
also been validated in studies where the implementation
led to a decrease in the prevalence of sports-related inju-
ries, underscoring its vital role in injury prevention.4,19,28

While objective parameters have proven crucial for pre-
venting injuries, recent research has also highlighted the
importance of subjective aspects such as pain intensity,
functional limitations, psychological impact, and readiness
to return to sports in injury prevention efforts.17,31

Another concern is the underestimation of potential injury
conditions among elite athletes, especially those with
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overuse injuries who might continue their training and
competition routines despite enduring symptoms and
limitations.3,9

The Oslo Sports Trauma Research Center Overuse
Injury Questionnaire (OSTRC-O) was developed by
Clarsen et al10 in 2013 to record the extent of overuse inju-
ries by means of a series of self-reported questions to eval-
uate possible injury status. This questionnaire was
distributed periodically to all participants during a surveil-
lance period, capturing all physical complaints across var-
ious anatomical areas through a comprehensive definition
of injury. It comprised 4 sections aimed at assessing the
impact of overuse injuries on athletes. By issuing the ques-
tionnaire at consistent intervals (ie, every week), therapists,
physicians, and researchers were able to track fluctuations
in the impact of overuse injuries over time. In 2024, the Oslo
Sports Trauma Research Center Questionnaire on Health
Problems (OSTRC-H), which records health problems, was
developed.11 The effectiveness of this questionnaire was
assessed and confirmed during the training of Norwegian
elite athletes for the 2012 London Olympics; since then, it
has been integrated into the daily monitoring systems for
Olympic and Paralympic athletes and is utilized in the
Olympic and Paralympic programs of various countries.9

Given its significant outcomes, this approach has been adop-
ted for athletes of diverse sports, across various perfor-
mance levels and age groups.15,25

The widespread use of both questionnaires in injury
surveillance has led to the development and validation of
several translations, including Danish, Japanese, Swedish,
Spanish, German, Portuguese, and French.6,13,16,18,22,23,27

In addition, updated versions of the original question-
naires (OSTRC-O2 and OSTRC-H2) were published in
2020, with amendments aimed at enhancing convenience
and understanding.9 These updates not only clarified any
ambiguity and inconsistencies by revising the phrasing of
questions but also introduced a new gatekeeper logic in
the initial question to reduce response time for athletes
without health issues.

Despite these advancements, a Chinese translation of
the questionnaires has not yet been created. The
Chinese-speaking world also hosts a large athlete popula-
tion, with overuse injuries being common across various
sports such as baseball, dance, and running, indicating
a significant need for these tools in these communi-
ties.21,32,34 Hence, this study aimed to translate and cultur-
ally adapt the OSTRC-O2 and OSTRC-H2 questionnaires
into the Chinese language and to assess their validity

and reliability in studying overuse injuries and health
problems among Chinese-speaking athletes. We hypothe-
sized that the translated versions would possess adequate
validity and reliability for Chinese-speaking athletes.

METHODS

The protocol for this study was approved by the institu-
tional review board of Chang Gung Memorial Hospital
and complied with the ethical principles of the Declaration
of Helsinki. All included athletes were fully informed about
the study purpose and process and consented of their own
will before their participation.

Translation Procedure

The English versions of the OSTRC-O2 and OSTRC-H2
were utilized for the Chinese translation. The translation
of both questionnaires was conducted according to the
guidelines produced by Beaton et al5 and the principles
of good practice established by the International Society
for Pharmacoeconomics and Outcome Research.33 We
obtained permission from the original developer9,10 to
translate the original English versions of the OSTRC-O2
and OSTRC-H2. The translation procedure consisted of
the following steps:

� Forward Translation: Two independent bilingual
Taiwanese residents (T1 and T2), both native Chinese
speakers, translated the questionnaires into Chinese.
T1 was an expert in sports medicine, and T2 was an
experienced translator with limited sports medicine
knowledge.

� Reconciliation: Separate meetings with each transla-
tor (T1 and T2) resolved discrepancies in the forward
translations. A written report documented any issues
in the translation process, and any unresolved matters
were clarified with the original developer.

� Back Translation: Two native English speakers in Tai-
wan (BT1 and BT2) translated the reconciled forward-
translated Chinese versions back into English. BT1
was a research physical therapist, and BT2 was an ath-
lete; both were unaware of the original purpose of the
questionnaires and had not seen their original English
versions. Another translator (BT3), a Taiwanese with
a background in physical therapy and sports medicine,
also contributed to the back translation.
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� Comparison and Resolution: The back-translated
English versions were compared with the originals to
ensure conceptual equivalence. Remaining discrepancies
and ambiguities were resolved through discussions
among the project manager and the back translators
(BT1, BT2, and BT3).

� Harmonization: The harmonization team consisted of
both the forward translators and the back translators,
a research surgeon, and a language-proficient physical
therapist. Due to geographic differences, the project
manager coordinated with each member of the harmoni-
zation group individually via email. Minor queries were
communicated to the original developer via email as
well. Finally, through group email correspondence, the
team agreed on the harmonized Chinese versions of
the OSTRC-O2 and OSTRC-H2 questionnaires.

� Cognitive Interviews: Cognitive interviews with 10
participants from a professional women’s volleyball
team at National Taiwan Normal University were con-
ducted to assess the harmonized versions. Conducted
by a research physical therapist trained in cognitive
interviewing, the interviewees included 2 coaches, an
athletic trainer, and 7 players. The interviews, lasting
10 to 45 minutes, were followed by questionnaire com-
pletion within 24 hours to understand item interpreta-
tion and responses, providing a validity check and
identifying potential errors.

� Finalizing the Translation: Results from the cognitive
interviews were reviewed, leading to a final translated
version of each questionnaire, with all interpretation
issues documented.

� Proofreading and Layout Finalization: The final
translated OSTRC-O2 and OSTRC-H2 questionnaires,
labeled OSTRC-O2.CH and OSTRC-H2.CH, were proof-
read for spelling and grammatical errors, and their lay-
outs were finalized by the project manager and
a professional translator. Both versions are available
separately as Supplemental Material.

Participating Athletes

We contacted the coaches of 2 university volleyball teams,
a swimming team, a soccer team, a gymnastics team, and
a tennis team to inquire about their interest in participating
in our study. After their expression of interest, an introduc-
tory meeting was organized for each team, where both the
coaches and athletes were informed about the study’s objec-
tives and were asked for their consent to participate
through official documentation. Included in this study
were athletes who (1) were aged �18 years, (2) competed
at an elite level, and (3) had Chinese as their first language.
Athletes were considered for inclusion irrespective of their
current or past injury status. The recruited athletes were
randomly assigned to complete either the OSTRC-O2.CH
(n = 80) or OSTRC-H2.CH (n = 84).

Content Validity

Content validity was assessed through a 2-step process.
Initially, the prevalence of overuse injuries and health

issues was gauged using the OSTRC-O2.CH and OSTRC-
H2.CH, respectively, across 8 weeks of online self-
reporting. Subsequently, 4 binary (yes/no) questions were
appended to each submission to inquire (1) if the question-
naire’s queries were pertinent to the athlete’s sport, (2) if
completing the questionnaire posed any difficulty, (3) if
there was a desire to modify or augment the questionnaire,
and (4) if the design of the online questionnaires was satis-
factory.13,16 Each question was followed by an area for par-
ticipants to provide additional comments. The participants
were instructed to complete the web-based questionnaires
each Friday for 8 weeks. If a response was not received
from an athlete within 48 hours, an automatic reminder
email was sent.

Test-Retest Reliability

Participants were requested to fill out the questionnaires
again within 24 to 48 hours during the third week of the
survey to evaluate test-retest reliability. An email notifica-
tion was sent out in the third week to remind the athletes.
If the retest response was not received from an athlete dur-
ing that week, no additional reminders were issued.

Statistical Analysis

To assess reliability, the intraclass correlation coefficient
(ICC) for the severity scores derived from the 4 questions
in both questionnaires was calculated based on test-retest
measurements, with a value of �0.90 recommended for
reliability.12 Internal consistency was evaluated by calcu-
lating the Cronbach alpha, where a value of 0 indicates
no internal consistency and 1 indicates perfect consistency.
This calculation was specifically applied to the 4 main
questions of each reported questionnaire. All statistical
analyses were conducted using SPSS (Version 25.0.1;
IBM Corp).

RESULTS

Translation and Adaptation

As OSTRC-O2.CH and OSTRC-H2.CH are closely related,
the translation process for both is collectively summarized.
No major problems were reported in the forward translation
of the questionnaires. Minor discrepancies included were
sentence structure and the selection of synonymic use of
nouns to describe the locations or the symptoms of injury
and illness. For example, instead of ‘‘其他的症狀’’ (‘‘other com-
plaints’’), we utilized ‘‘其他的不舒服’’ (‘‘other discomforts’’).
Also, instead of ‘‘填入解剖位置’’ (‘‘insert anatomical location’’)
we utilized a multiple-choice question with ‘‘脖子, 肩膀, 手肘,
手腕, 骨盆, 大腿, 膝蓋, 小腿, 腳踝, 或其他 (請自行填入),’’ or
‘‘neck, shoulder, elbow, wrist, pelvis, thigh, knee, calf, ankle,
or other (please fill in).’’ No prominent distortions were seen
in the back translations compared with the original versions
of the questionnaires.
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Cognitive Debriefing

The cognitive debriefing with 10 participants led to no mod-
ifications in the OSTRC-O2.CH. During the cognitive
debriefing for OSTRC-H2.CH, no alterations were made to
the question format within the answering section. Neverthe-
less, a coach suggested a revision in the section that describes
‘‘health problem’’ at the start of the questionnaire: The
phrase ‘‘正常健康狀態’’ (‘‘normal status of full health’’) was
unclear, so it was replaced with ‘‘不受健康影響的狀態’’ (‘‘nor-
mal status without being affected due to altered health’’).
Additionally, to ensure consistency between the OSTRC-
O2.CH and OSTRC-H2.CH, we endeavored to use identical
terminology in both questionnaires wherever possible.

Athlete Characteristics

Assuming a power of 0.8, an anticipated reliability of 0.9, an
effect size of Cohen d = 0.8, and a significance level set at
.05, the estimated number of respondents needed to conduct
statistical analyses was determined to be 52. A total of 72
participants for the OSTRC-O2.CH and 76 participants
for the OSTRC-H2.CH were closely followed for 8 weeks.
The mean response rate for the OSTRC-O2.CH during the
8 weeks was 90% (95% CI, 88.4%-93.1%), and for the
OSTRC-H2.CH, the mean response rate was 90.5% (95%
CI, 89.8%-95.5%), indicating strong acceptance among the
participants. The characteristics of the participating ath-
letes for each questionnaire are shown in Table 1.

Content Validity

All athletes concurred that the questions in the form were
pertinent to their sports and found the questionnaires easy

to complete, with no suggestions for changes or additions.
Regarding the web-based questionnaires, some athletes
mentioned that they were not optimally designed for com-
pletion on smartphones, suggesting that developing an
application for the questionnaires might improve usability.

Reliability

Test-retest analysis was conducted with 54 participants for
the OSTRC-O2.CH and 52 for the OSTRC-H2.CH, who
completed the questionnaires again within 24 to 48 hours
in the third week. The ICC values for the OSTRC-O2.CH
were 0.88 (95% CI, 0.59-0.96) for the knee, 0.82 (95% CI,
0.67-0.94) for the shoulder, 0.92 (95% CI, 0.82-0.96) for
the elbow, and 0.92 (95% CI, 0.82-0.96) for the lower
back. The ICC for the OSTRC-H2.CH was 0.90 (95% CI,
0.79-0.95) (Table 2). The values indicated very good reli-
ability for both questionnaires.

The internal consistency of the 4 key questions in the
OSTRC-O2.CH over 8 weeks showed a Cronbach alpha of
.82 (95% CI, .79-.86) for the knee, .83 (95% CI, .80-.86)

TABLE 1
Basic Characteristics of the Participating Athletesa

Variable OSTRC-O2.CH OSTRC-H2.CH

Sex, n
Male 40 43
Female 32 33

Age, y, mean 6 SD 21.2 6 2.1 21.6 6 1.8
Weekly training
hours, mean 6 SD

18.4 6 6.8 18.9 6 7.1

Time spent to complete
questionnaire, minutes,
mean (range)

4.3 (1.2-10.2) 4.8 (2.0-12.2)

Response rate, % 90 90.5
Sport, n
Volleyball 21 24
Swimming 14 14
Soccer 20 21
Gymnastics 7 7
Tennis 10 10

aOSTRC-O2.CH, Oslo Sports Trauma Research Center Overuse
Injury Questionnaire, Chinese translation; OSTRC-H2.CH, Oslo
Sports Trauma Research Center Questionnaire, Health Problems
Questionnaire, Chinese translation.

TABLE 2
Reliability and Internal Consistency

of OSTRC-O2.CH and OSTRC-H2.CHa

Item ICC
Cronbach
Alpha

Cronbach Alpha if
Item Deleted

OSTRC-O2.CH
Knee 0.88 .82

Question 1 .81
Question 2 .77
Question 3 .77
Question 4 .76

Shoulder 0.82 .83
Question 1 .87
Question 2 .73
Question 3 .73
Question 4 .71

Elbow 0.92 .82
Question 1 .87
Question 2 .73
Question 3 .73
Question 4 .71

Lower Back 0.92 .83
Question 1 .88
Question 2 .73
Question 3 .73
Question 4 .72

OSTRC-H2.CH 0.90 .95
Question 1 .93
Question 2 .96
Question 3 .91
Question 4 .93

aICC, intraclass correlation coefficient; OSTRC-O2.CH, Oslo
Sports Trauma Research Center Overuse Injury Questionnaire,
Chinese translation; OSTRC-H2.CH, Oslo Sports Trauma
Research Center Questionnaire, Health Problems Questionnaire,
Chinese translation.
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for the shoulder, .82 (95% CI, .78-.86) for the elbow, and .83
(95% CI, .79-.88) for the lower back. The overall Cronbach
alpha for the OSTRC-H2.CH was .95 (95% CI, .93-.97)
(Table 2).

Severity Score

Severity scores for overuse injuries and health issues
were calculated on a weekly basis following the OSTRC
methodology. The severity scores in the original OSTRC.
O2 and OSTRC.H2 questionnaires were designed to quan-
tify the impact of health problems and overuse injuries on
athletes. These scores were derived from athlete-reported
symptoms, functional impairment, and participation
restrictions. The higher the score, the more severe the
problem. The key aspect of using these questionnaires
was not only the absolute severity score at a single point
in time but also the trends observed over weekly assess-
ments. In this study, the weekly mean severity scores
were 6.2 for the OSTRC-O2.CH and 8.8 for the OSTRC-
H2.CH. The trends of these severity scores are depicted
in Figure 1.

DISCUSSION

Numerous studies have underscored the rising incidence of
overuse injuries, particularly among adolescent and colle-
giate athletes across various sports.1,2,20 Additionally, the
mental health of elite athletes is receiving increased atten-
tion.29,30 To tackle these issues, Clarsen et al9-11 developed
and refined self-reported questionnaires designed to iden-
tify potential problems among athletes. Owing to their
effectiveness and ease of use, these questionnaires have
been translated into several languages and vali-
dated.6,16,18,22,27 Given that Chinese-speaking athletes rep-
resent a significant demographic, constituting about 5% of
all athletes, the prevalence of overuse injuries in these pop-
ulations has been documented in recent studies.8,21,34

Despite the growing awareness of these issues among
Chinese-speaking athletes, there has yet to be a validated
Chinese translation of these questionnaires. As a result,
this study sought to translate and culturally adapt the
OSTRC-O2 and OSTRC-H2 questionnaires into Chinese,
filling the gap in self-reporting tools for evaluating poten-
tial overuse injuries and health issues in Chinese-speaking
athletes.

Utilizing a well-established translation methodology,5,33

we translated and modified the original OSTRC question-
naires for Chinese-speaking athletes. The back-translation
process revealed no significant discrepancies with the orig-
inal versions, though some adjustments were made to bet-
ter suit Chinese-speaking athletes. For data collection, we
employed web-based questionnaires, distributed via email
notifications to prompt athlete responses. The participants
found the questionnaires straightforward and quick to
complete. Conducted among Taiwanese collegiate athletes,
this study leveraged the widespread use of smartphones
among this group, making web-based questionnaires
a practical choice for easy completion and submission.
The use of email notifications also proved effective in
ensuring timely responses.

During an 8-week cohort study with collegiate athletes,
content validity for both questionnaires was evaluated,
revealing very high response rates that indicated strong
acceptance and adherence among the participants, mirror-
ing the outcomes seen with other translated versions of the
OSTRC questionnaires. The majority of athletes confirmed
the relevance of the questionnaire correlates to their sports
and reported ease in completing the web-based question-
naires. Furthermore, several athletes noted that the email
reminders were effective in prompting them to fill out the
questionnaires if they had forgotten. The Cronbach alpha
values were high (..80 in both questionnaires), indicating
high internal consistency.

Test-retest reliability, evaluated in the fourth week of
our study, demonstrated high ICCs for both question-
naires, suggesting their high reliability. Jorgensen et al18

observed a lower ICC value for a test-retest interval of 2
weeks as opposed to 1 week, suggesting that a longer inter-
val might allow for natural variations in the severity of
injuries and illnesses, potentially affecting perceived reli-
ability. In line with other studies on translating these
questionnaires,16,23,27 which conducted the retest within

Figure 1. Line graphs of weekly mean severity scores on the
(A) Oslo Sports Trauma Research Center Overuse Injury
Questionnaire, Chinese translation (OSTRC-H2.CH) and (B)
Oslo Sports Trauma Research Center Questionnaire, Health
Problems Questionnaire, Chinese translation (OSTRC-H2.
CH)
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24 hours of the initial test, we opted for a retest period
between 24 and 48 hours. While a shorter interval may
introduce memory effects or recall bias, we deemed a longer
test-retest interval inappropriate due to the potential for
intraindividual severity scores to change even after a single
training session.

Concerning the above-mentioned results, the successful
translation and validation of the OSTRC-O2 and OSTRC-
H2 questionnaires into Chinese provide significant bene-
fits for the Chinese-speaking athletic community. The
translated versions allow for consistent and accurate mon-
itoring of overuse injuries and health problems among
Chinese-speaking athletes, addressing the unique cultural
and linguistic needs of this population. This adaptation
ensures that the questionnaires are not only linguistically
accurate but also culturally relevant, enhancing the valid-
ity of the responses and the reliability of the data collected.
The utilization of these translated questionnaires enables
health care providers and researchers to monitor athletes’
health conditions effectively, helping to prevent possible
overuse injuries. This is particularly important given the
high incidence of overuse injuries in this population, as
highlighted in recent studies involving Chinese athletes
across various sports.21,34

Moreover, the high internal consistency and test-retest
reliability demonstrated by the translated versions under-
score their robustness as tools for longitudinal monitoring.
The integration of these validated instruments into routine
practice or during competitive events can significantly
enhance injury surveillance and management, ultimately
contributing to better health outcomes for Chinese-
speaking athletes. These tools also facilitate international
research collaborations, allowing for comparative studies
and the pooling of data across different linguistic and cul-
tural groups.16,18,23

Limitations

There are some limitations to this study. First, specific
diagnoses for the reported overuse injuries or health prob-
lems were not recorded, even though some athletes pro-
vided this information via email. Second, there is a risk
that the responses may not be accurate, with possible
errors in the reported anatomical areas or athletes poten-
tially withholding information about their injuries. Third,
this study focused exclusively on collegiate elite athletes
over an 8-week period during their competitive season,
which means the findings may not apply to other athlete
populations with different ages and performance levels.
The injury trends and health issues could also vary with
different times of the year. Additionally, while this study
indicates that the OSTRC-O2.CH and OSTRC-H2.CH
could be beneficial for other Chinese-speaking athletes,
its effectiveness for the broader Chinese-speaking athlete
population was not assessed. It is important to acknowl-
edge the linguistic diversity within this group. With vari-
ous dialects spoken across different regions, further
amendments may be necessary to ensure the tools are fully
accessible and comprehensible to speakers of different

Chinese dialects. Future research should aim to involve
a larger and more diverse group of participants and extend
the follow-up period to gain more comprehensive insights.

CONCLUSION

The OSTRC-O2.CH or OSTRC-H2.CH were found to be
valid and reliable for monitoring overuse injuries and
health issues among Chinese-speaking collegiate athletes.
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