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Introduction: The purpose of this prospective cohort study was to investigate the preva-
lence and burden of “any physical complaint” in college female basketball athletes using 
a daily questionnaire.
Methods: Fifty-four female college basketball players were recruited and followed up for 
135 days using the Oslo Sports Trauma Research Centre questionnaire.
Results: The questionnaire response rate was 96.4% (95% confidence interval: 95.7–97.1). 
The average daily prevalence of any problem was 44.4%, whereas that of substantial 
problems was 16.0%. The anatomical areas found to be most frequently affected by physical 
problems were the ankle (average daily prevalence: 14.5%, 95% confidence interval: 13.4–-
15.7), lower back (14.4%, 95% confidence interval: 13.7–15.2), and knee (9.6%, 95% 
confidence interval: 9.0–10.2). The cumulative severity score, calculated by summing sever-
ity scores and dividing by number of respondents, showed that ankle, knee, and lower back 
problems exhibited greater relative burden.
Discussion: Injuries common in basketball athletes, such as ankle sprain, anterior cruciate 
ligament injury, overuse knee pain, and low-back pain, are reflected in the present data.
Keywords: epidemiology, sports injuries, overuse injuries, ankle, knee

Introduction
In ball games, such as basketball, athletes perform intensive repeated movements 
characterized by acceleration, deceleration, change of direction, stop, jump, and 
landing,1,2 all of which may predispose them to lower limb injuries, such as 
anterior cruciate ligament (ACL) injury3,4 and ankle sprain.5 Basketball players 
often experience severe injuries, especially in their ankle and knee.6 ACL 
injury3,4 and ankle sprain5 are representative examples of these injuries. Ankle 
sprain requires considerable healing time before the athletes can return to play.5 

ACL injury reduces player performance and that results in a reduced probability 
of returning to preinjury levels.7 In addition, sequelae of acute injuries often lead 
to another overuse injury.8 Overuse injuries of the knee are also relatively 
common in basketball.9 As overuse injuries do not often lead to time-loss injury, 
surveys using time-loss injury cannot accurately detect the status of injury and the 
condition of athletes.10 Moreover, overuse often leads to substantial consequences 
that decrease the performance and volume of play of athletes, even if it does not 
lead to time-loss injury.11 Therefore, to properly understand the condition of 
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athletes, including acute and overuse injuries, monitoring 
should be performed using the definition of “any physical 
complaint”.10

When epidemiological studies are interpreted, different 
injury definitions are important. A novel injury surveil-
lance questionnaire was developed to register any physical 
complaint, which is known as the Oslo Sports Trauma 
Research Centre (OSTRC) overuse injury questionnaire12 

and the OSTRC questionnaire on health problems.13 These 
questionnaires collect data from athletes regarding pain, 
limited participation in training and competition, and 
reduced training volume and performance capacity in 
sports. These questionnaires have reported the prevalence 
of overuse injury in cross-country skiing, floorball, hand-
ball, road cycling, and volleyball,11,12 overuse injury 
among youth football players,14 health problems in 
Olympic and Paralympic athletes,13 and health problems 
in youth elite sports athletes.15 The questionnaires were 
also translated into Danish,16 Swedish,17 German,18 and 
Japanese.19 However, no data specific to basketball players 
were reported. In addition, because these questionnaires 
are usually registered weekly, they are not suited for 
monitoring the daily condition of athletes. Coaches or 
trainers of the team need daily data to understand the 
conditions of the athletes and determine subsequent train-
ing or rehabilitation programs.

Therefore, the purpose of this prospective cohort study 
was to investigate the prevalence and burden of “any 
physical complaint” in college female basketball athletes 
using a daily questionnaire. In these procedures, we could 
detect daily changes in the conditions of the athletes.

Materials and Methods
This prospective study was approved by the ethical review 
board of Japan Women’s College of Physical Education 
and complied with the ethical principles of the Declaration 
of Helsinki. All athletes provided written informed consent 
prior to participating in the study.

Study Group
In total, 54 female college basketball players (age 19.0 ± 
2.8 years; body mass 60.1 ± 6.0 kg; height 165.0 ± 6.0 cm; 
years of experience 10.2 ± 2.1 years [mean ± SD]) were 
recruited from a college in the province of Tokyo, Japan. 
The positions played by the participants were guard (n = 
11), shooting guard (n = 4), forward (n = 30), forward/ 
center (n = 1), and center (n = 8). They were recruited 
from one college and were divided to three teams for 

practice and game. When we set the expected proportion 
of prevalence as 0.5, the total width of the confidence 
interval as 0.3, and the level of confidence as 95%, the 
required number of participants was 43.20 The Japanese 
version of the modified OSTRC questionnaire19 was dis-
tributed daily to all athletes electronically for 135 days (19 
weeks) using the conditioning reporting application ONE 
TAP SPORTS (Euphoria Co., Ltd., Japan). This period 
was set from the beginning to end of the autumn season. 
In the present study, we added questions that asked about 
the anatomical areas the athletes complained about the 
most as well as questions regarding other anatomical 
areas of concern.19 Also, we changed the target of the 
questionnaire from the “past week” to the “past day” and 
administered the questionnaire every day. Participants 
were requested to respond to the questionnaire at a set 
time every day, and these were checked by the coaches and 
trainers. If responses had points of uncertainly, a trainer 
confirmed these responses directly with the player. After 
the study period, a researcher extracted and interpreted the 
data.

Prevalence Measures
The prevalence of problems was calculated for all problems 
as well as for each anatomical area during each day of the 
study period by dividing the number of athletes who 
reported any complaints by the number of respondents to 
the questionnaire.11 For each anatomical area, the numerator 
in the prevalence calculation included the number of indi-
viduals who selected each anatomical area as the chief 
complaint area and those who reported it as an additional 
complaint. Also, we calculated the average prevalence of 
substantial problems, defined as problems that led to mod-
erate or severe reduction in training volume or performance 
or complete time-loss from sport.11,19 Every time an athlete 
responded to the questionnaire, we calculated a severity 
score (ranging from 0 to 100) for the most complained 
anatomical area, based on the participants’ responses to 
the four key questions.12 In addition, the total number and 
new onset of the most complained problem in each anato-
mical area were calculated to examine the duration of the 
new problem. New onset was defined as a problem that had 
not been reported during the previous 7 days.

Statistics
The response rate and prevalence were expressed as mean 
values and 95% confidence intervals (CIs). Weekly coeffi-
cients of variation of prevalence were also calculated and 
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averaged throughout the study period (19 weeks) with 95% 
CI. Injury burden is defined as “the cross product of severity 
and incidence”;21 therefore, in the present study, we have 
defined the it as follows: for each anatomical region, the 
cumulative severity score was calculated by summing the 
severity scores for all players over the 135 days and dividing 
by the mean number of weekly respondents14 to compare the 
relative injury burden between anatomical areas.

Results
Response Rate
In total, 7027 questionnaires were completed. The 
response rate to the 135 daily questionnaires was 96.4% 
(95% CI: 95.7–97.1). The highest response rate was 100%, 
and the lowest rate was 87.0%. There were no dropouts 
from this study.

Prevalence of Problems
Table 1 shows the average prevalence of all problems and 
that of substantial problems for each anatomical area. The 
most frequently reported problematic areas were the ankle, 
lower back, and knee. Figure 1 illustrates the prevalence of 
all problems and substantial problems during the 135 days 
of the study period. The average weekly coefficient of 
variation of prevalence was 0.10 (95% CI: 0.08–0.12). 
Table 2 shows the total number and new onset of the 
most complained problem in each anatomical area. The 

total number / new onset problem was highest in the knee, 
followed by the lower back, shank, ankle, and foot.

Severity Score
Figure 2 displays the adjusted cumulative severity score, and 
a greatest relative burden was seen for ankle, knee, and lower 
back problems. Subsequently, the foot and shank had large 
burdens. These anatomical areas that showed greater relative 
burden were the same for the prevalence of problems.

Discussion
The purpose of this prospective cohort study was to investi-
gate the prevalence and burden of “any physical complaint” 
in college female basketball athletes using a daily 

Table 1 Average Prevalence of All Problems and of Substantial 
Problems

All Problems Substantial 
Problems

Ankle 14.5% (13.4–15.7) 4.0% (3.6–4.5)

Lower back 14.4% (13.7–15.2) 4.0% (3.6–4.4)
Knee 9.6% (9.0–10.2) 5.2% (4.8–5.7)

Foot 8.4% (7.7–9.1) 0.4% (0.2–0.6)

Shank 5.1% (4.3–5.9) 0.6% (0.4–0.9)
Hip/thigh 2.5% (1.7–3.3) 0.3% (0.1–0.5)

Wrist/forearm 2.2% (1.7–2.7) 0.2% (0.0–0.4)

Finger 1.1% (0.8–1.5) 0.0% (0.0–0.1)
Internal medical 

problem

1.1% (0.7–1.5) 0.3% (0.1–0.5)

Elbow/upper arm 1.0% (0.7–1.3) 0.0% (0.0–0.1)
Shoulder 0.9% (0.5–1.3) 0.1% (0.0–0.3)

Pelvis/glute 0.7% (0.3–1.0) 0.0% (0.0–0.0)

Other 1.2% (0.8–1.5) 0.2% (0.0–0.4)
Total 44.4% (42.7–46.2) 16.0% (15.2–16.8)

Note: Data are presented as percentages with 95 confidence intervals.
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Figure 1 Prevalence of all and substantial problems. The gray area indicates the 
prevalence of all problems, and the black area indicates the prevalence of substantial 
problems.

Table 2 Total Number and New Onset of Most Complained 
Problem in Each Anatomical Area

Total 
(Cases)

New Onset 
(Cases)

Total/New 
Onset

Ankle 834 42 19.9

Lower back 799 35 22.8
Knee 667 24 27.8

Shank 299 14 21.4

Foot 297 21 14.1
Hip/thigh 111 24 4.6

Wrist/forearm 88 9 9.8
Shoulder 55 9 6.1

Finger 40 6 6.7

Internal medical 
problem

37 10 3.7

Elbow/upper arm 18 7 2.6

Pelvis/glute 6 1 6.0
Other 60 9 6.7

Total 3311 211 15.7
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questionnaire. Using the OSTRC questionnaire, we were 
able to grasp the precise conditions of the any physical 
complaints definition, including sequelae after acute and 
overuse injury. Furthermore, as the questionnaire was con-
ducted daily and responses were available to coaches and 
trainers immediately, the condition of the players could be 
checked daily to identify any physical problems early and 
control training details and volume. Conversely, weekly 
questionnaires would cause a delay for on-time coaches and 
trainers to determine precise conditions because the preva-
lence rate was 10% in a week, as demonstrated by the weekly 
coefficient of variation. The response rate in the present study 
was high throughout the research period, although we 
assigned a daily response. These trends were consistent 
with those reported in previous studies using the OSTRC 
overuse questionnaire11 and higher than that using OSTRC 
health problem questionnaire.13,15 Completing the question-
naire as a daily habit would not result in reduced response 
rates, even if the study period was longer. Therefore, the 
results of our research on female basketball athletes demon-
strated that we could successfully capture daily data on all 
physical complaints, with a high response rate.

The findings of this study demonstrated that the pre-
valence of any problems varied by days. The average daily 
prevalence of any problems was 44.4%, whereas that of 
substantial problems was 16.0%. Also, these results are in 
agreement with the findings of previous studies using the 
OSTRC health problem questionnaire in Olympic and 
Paralympic athletes (36% and 15% for all and substantial 
problems, respectively)13 and in youth elite sports athletes 
(45% and 26% for all and substantial problems, respec-
tively in team sports athletes).15 Although those studies 
did not include basketball athletes13 or included only a few 

basketball athletes,15 participants in the present study 
showed a similar trend for prevalence of all and substantial 
problems. Although no existing data exist reporting the 
prevalence of any physical problems in basketball athletes 
using the OSTRC questionnaire, data of the present could 
grasp the precise conditions that may be missed using only 
“time-loss injury” or “medical attention” definitions.

Among the anatomical areas, problems occurred fre-
quently in the ankle and lower back, followed by the knee. 
More substantial problems occurred in the knee area than in 
other anatomical area. As a result, the adjusted cumulative 
score was comparable in the ankle, lower back, and knee. 
Ankle sprain was the most common ankle injury in basketball 
players,4,21 and the number of recurrent of ankle sprains was 
high.5 Among lower back problems, overuse low-back pain is 
common in basketball players.21–23 The prevalence of lower 
back problems in the players in the present study was 
comparable with that reported previously in the volleyball 
and handball players,11 whereas the prevalence of substantial 
lower back problems was higher: 4% in the present study and 
1–2% in the previous study.11 Coaches and trainers should 
understand these conditions to prevent worsening of low-back 
pain. In the knee, both acute and overuse problems occur 
often.4,6,21,22 One of the common acute knee problems is the 
ACL injury.4 After ACL injuries, returning to play for basket-
ball players may take up to 10 months, and sports performance 
may be affected for longer periods.24 In addition, overuse knee 
problems are believed to be caused by anterior knee pain,22 

patellofemoral pain,21 and patellar tendinopathy.4

The results of the present study demonstrated a greater 
prevalence of substantial problems and a comparable 
cumulative score in ankle and lower back and reflected 
the greater impact of knee problems, which worsened the 
conditions of basketball athletes. As a whole, the present 
study could help improve the understanding of physical 
complaints and conditions of basketball athletes.

The current study exhibits some limitations. First, the 
research period was during only part of a year with 
limited participation by three teams. The tendency for 
injury in other populations or during other periods of 
the year might be different. Future studies should be 
conducted in a large population with the duration of at 
least 1 year. Second, we did not distinguish between 
acute and overuse problems. However, athletes often 
continue their training and game participation after 
minor acute injury, which can become chronic problems 
in some cases. Moreover, athletes often experience 
acutely aggravated overuse problems. Therefore, we 
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Figure 2 Relative burden of problems, shown as the adjusted cumulative score. 
The cumulative severity score was calculated by summing the severity scores for all 
players over the 135 days and dividing by the mean number of weekly respondents.
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performed a comprehensive registration of the problems. 
Third, diagnoses for each problem were not found 
because the questionnaire was self-reported. However, 
the advantage of the present study is that we could detect 
any physical complaint. Finally, the exact duration of 
each problem was not recorded. As the results of the 
present study were independent day by day, a new sys-
tem to identify the duration of each problem is necessary.
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