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ABSTRACT

Background. Osteoarthritis (OA) ranks fifth in the most disabling conditions. Karate is an unarmed combat sport that
uses hands and feet to deliver and block blows. The karate movements, such as high load and frequent flexion and
extension of the knee, make the athletes susceptible to knee injuries and progress to knee OA (KOA). Objectives. The
study aims to address the prevalence and risk factors of KOA in karate athletes in the Karate Community in Jakarta,
Indonesia. Methods. Fifty-nine karate athletes were enrolled in this cohort study in November 2018. Body weights
and heights were measured, and a physical examination was performed. Western Ontario and McMaster Universities
Osteoarthritis Index (WOMAC) questionnaires were given. Ultrasound imaging and X-ray of the knee were conducted.
All data were analyzed using STATA 15. A descriptive analysis was performed, and correlations between two
continuous variables were analyzed using the Pearson Chi squared-test. Logistic regression analysis evaluated
associations between knee osteoarthritis and independent variables such as sex, age, BMI, WOMAC score, injury, and
ultrasound findings. Results. Among 59 karate athletes, 18 (23%) were clinically diagnosed with clinical KOA. Most
of them were males (46 instructors). The mean age of KOA was lower than negative KOA (53.61; 54.75 years old)
(p=0.332). The WOMAC score was the only variable that showed a difference between the two groups regarding
independent variables. Conclusion. One-third of karate athletes were diagnosed with clinical KOA. WOMAC showed
a significant difference between positive KOA and negative KOA.
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INTRODUCTION

Karate is a no-weapon martial art that relies on
the hand and foot to deliver strikes. Karate
training loads large and heavy pressure on the
joints, especially the knee, (1) making the joints
susceptible to a knee injury. According to an
epidemiological study, the second-highest rank of
damage in karatekas are knee joints (32%), and
more than 70% of karatekas had knee injuries. (2,
3) A history of knee injury is a significant risk factor
for knee OA, regardless of study design and
definition of a knee injury. (4)
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Osteoarthritis (OA) is a joint inflammation
disease that occurs progressively and is
characterized by the bone response. OA has
ranked fifth in the most disabling conditions, with
one-third of the patients >65 years old. (5)
Indonesian Ministry of Health held a survey in
2018 and concluded that the prevalence of OA
was 7.6%. (6) It appears to be more common
among younger men (<45 years) and in older
women (> 45 years), and younger individuals may
be susceptible to injury-induced OA. (5)
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The chance of getting injured and then
progressing to KOA is increased in young people
who engage in many occupational and
recreational activities. (7) A study in 2011
demonstrated the influence of occupational and
recreational activities on the progression of OA,
where military officers were related to
significantly higher rates of OA compared to the
exact age of the general population. (8)

Karate is an unarmed combat sport that uses
the hands and feet to deliver and block blows.
Because karate athletes often perform flexion and
extension of the knee, they are susceptible to
having injuries and progress to knee OA (KOA).
The majority of the articles have reported hand
osteoarthritis, (9) temporomandibular disorder,
(10) shoulder OA, (11) elbow OA (12). KOA was
written in running sport, (13) soccer, competitive
weight lifting, and wrestling. (14) The prevalence
of KOA is still unknown in Indonesia. This study
aims to address the prevalence of KOA in karate
athletes in Indonesia and correlate the risk factors
with KOA. This study might give valuable insight
into the occurrence of KOA in the future and warn
the athletes about the KOA.

MATERIALS AND METHODS

Study Designs. The purposive non-random
sampling was chosen in this study. Fifty-nine
karate instructors who have been practicing the
sport for more than ten years were enrolled in this
study. The analysis was performed in November
2018. They were over 40 years old and practiced
karate two or three times a week. Body weights
and heights were measured, and physical
examination was performed by three general
practitioners who were blinded to this study
(Figure 1). The participants were given a
WOMAC questionnaire and questions about the
symptoms (Table 1) and the risk factors
associated with KOA (Table 2). WOMAC is a list
of questions for evaluating KOA. It consists of 24
items and is divided into three subscales. The pain
scale consists of five things asking about pain
during inactivity or rest. The stiffness includes
two questions and functional questions focused
on disabilities in daily activities. The two blinded
ultrasonographers examined the participants'
knees, and a knee X-ray was conducted on
participants with positive KOA.

All data were analyzed using Stata 15.
Descriptive analysis was performed, with mean and
standard deviation as continuous variables and

absolute frequency and relative frequency as
categorical variables. Normality of data was
measured using the Shapiro—Wilk test, histograms,
and multivariate skewness and kurtosis. Pearson's
chi-squared test was used to correlate two continuous
variables. P values < 0.05 were considered
statistically significant. Logistic regression analysis
was performed to evaluate the associations between
knee osteoarthritis and independent variables such
as sex, age, BMI, WOMAC score, injury, risk
factors of KOA, and ultrasound findings. This study
was approved by the Research Ethics Committee
of the Faculty of Medicine, Universitas
Pembangunan Nasional Veteran Jakarta, Indonesia
(978/UN2.F1L/ETIK/2016).

Karate athletes that has been practising more than 10 years
(59 instructors)

l

Height, weight, quesionnare, WOMAC, Physical
examination

Knee OA negative Knee OA positive
(n=41) (n=18)
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Figure 1. Schematic Data Collection.

Fifty-nine athletes participated in this current
study. Among them, 18 were diagnosed with
clinical knee OA.

RESULTS

Among the 59 karate instructors, 18 (23%)
were clinically diagnosed with KOA, as presented
in Table 1. Most of the instructors were males (46
males; 13 female instructors) (Table 3). The
relative frequency percentage of KOA was higher
in those aged 50-59 years than those between 40-
49 and 60-69 years old. Six athletes aged 40-49,
nine athletes aged 50-59, and three aged 60-69
were diagnosed with clinical KOA. The mean age
of KOA was lower (53.61 years old) than
negative KOA (54.75 years old), but the
difference was not significant (P = 0.332).

Regarding  independent  variables, the
WOMAC score was the only variable that showed
a difference between the two groups (positive and



negative KOA). The mean WOMAC of positive
KOA was 47.72, compared to 30.60 (P < 0.01) for
negative KOA. Mean systolic and diastolic
followed the similar path as the WOMAC score,
but the difference between the two groups was not
significant (143.5294 + 21.19587 and 97.05 +
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Variables such as comorbid disease, injury,
and having risk factors of KOA did not show
significant differences between the two groups.
Having comorbid illness and risk factors of KOA
did not show any significant difference between
the two groups (P = 0.298; P = 0.992).

13.58524; 132.381 + 15.43 and 85 + 12.34662).

Table 1. Knee Osteoarthritis Diagnostic Criteria (15)

Presence of Knee Pain Plus at Least Three of the Following

Morning stiffness for less than 30 min
Crepitus on active knee motion
Older than 50 years of age
Bony enlargement
No palpable warmth
Bony tenderness

Table 2. Risk factors of osteoarthritis

Risk Factors Positive at Least Three of the Following

Often knee bending
Step ladder more than ten steps each day
Squat more than 30 min a day
Lift loads more than 15 kg in 30 days
Presence Valgus/valrus

Table 3. Characteristics of Respondents

OA negative (n = 41)(%) OA positive (n = 18)(%) P Correlation Coefficient (r)
Sex
Male 33(71.7) 13 (28.26) 0.481 0.4975
Female 8 (61.5) 5(38.5)
Mean age 54.7561+ 7.327279 53.61111+ 6.696258 0.332 2.2031
Age
40-49 15 (71) 6 (29)
50-59 13 (59) 9 (41)
60-69 13 (81) 3(19)
Mean BMI 26.86756+ 3.169384 32.72889+ 3.232782 0.438 5.19248
BMI
Normal 6 (60) 4 (40)
Overweight 19 (76) 6 (24)
Obese 16(67) 8(33)
BP
Systole 133.1707 + 15.07299 142.3529 + 22.50817 0.425 7.0411
Diastole 86 + 14.21 92.35+12.31 0.459 4.6585
Mean 58
WOMAC 30.60 £ 5.98 47.72+£9.24 0,000*
Comorbid
No 1.0918
comorbid 22 (76) 7 (24) 0,298
Yes 19 (63) 10 (37)
Injury
No. 38 (69) 17 (31) 0.804 0.0614
Yes 3 (75) 1 (25)
FR OA
No risk 0.0001
factor 16 (70) 7 (30) 0.992
Yes 25 (69) 11(31)

Regarding injury,

only four instructors
reported damage to the knee, and only one was

diagnosed with KOA. The thin femoral
condyle, osteophyte, and meniscal extrusion
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showed a significant correlation with KOA
based on ultrasound findings. (Table 4). After
X-ray imaging was performed, only one
instructor was diagnosed with KOA grade 1,
and the other instructors were diagnosed with

KOA grade 2-3.

Table 4. Ultrasound and Radiographic Findings of Karate Athletes

Regarding analysis association between KOA
and independent variables, only BMI correlated
significantly with KOA (P < 0.01; odds ratio, 0.59).
The increase of 1 unit of BMI increases the chance of
developing KOA. The other independent variables

showed no significant correlation (Table 5).

OA Negative (n = 41)(%) OA positive (n = P Correlation
18)(%) Coefficient
Femoral Condyle
Lateral 1.30 £ 0.46 0.25 5+ 0.067 0.000* 35.8080
Trochlear 1.30 £ 0.46 0.224 £ 0.08 0.000* 35.8080
Medial 1.30 £ 0.46 0.25+0.08 0.000* 35.8080
Osteophyte
No 37 (100) 0 (0)
Yes 4 (19) 18 (81) 0.00* 43.5632
Meniscal Extrusion
No. 41(74) 14 (26) 0.002* 9.7737
Yes 0 (0) 4 (100)
Radiographic appearance
K-L grade 1 N/A 1
K-L grade 2-3 N/A 17

Table 5. Logistic Regression Analysis of Associations between Knee Osteoarthritis and Independent Variables

Variable Odd Ratio (95%ClI) P Value
Sex 0.73 (0 .18-2.92) 0.661
Age 1.08 (0.21-5.59) 0.919
BMI 0.59 (0.46-0.78) 0.000*
Systole 1.02 (0.97-1.07) 0.396
Diastole 0 .95 (0.89-1.01) 0.134
Womac 0.99 (0.75-1.31) 0.954
Comorbid 0.49 (0.06-3.87) 0.498
Injury 1.34 (0.13-13.85) 0.805
FR OA 1.57(0.18-13.51) 0.681
Ultrasound findings
Femoral Condyle Lateral 2.22e-38(7.5e-256-6.6e+179) 0.734
Femoral Condyle Trochlear 2.29e+31(4.51e-60-1.2e+122) 0.498
Femoral Condyle Medial 3.11e+11(2.31e-75-4.18e+97) 0.794
Osteophyte 1.28(0.39- 4.09) 0.678
Meniscal Extrusion 1.28(0.40-4.09) 0.678
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Figure 2. A 68-year-old male instructor who has been practicing karate for more than 30 years.
His BMI is 28.54, and WOMAC score is 40. He has past history of hyperuricemia and hypercholesterolemia. In our study, he was

diagnosed with clinical knee OA. His ultrasound findings showed osteophyte and thin cartilage.

DISCUSSION

In this present study, the prevalence of OA in
karate instructors was 23% (13 males and five

females). Based on the Indonesia national survey
held by the Indonesia Ministry of Health, the
prevalence of KOA is 7.3%. (6) In sports, the



prevalence of KOA was reported in varied
numbers. A systematic review in 2017 reported
that the overall knee OA prevalence in sport
participants was 7.7. (14) Another systematic
review in 2018, including 3100 participants,
concluded that the overall prevalence of KOA in
former athletes was 30%. (16) Previous studies
demonstrated the prevalence of KOA in the
general population ranged from 19.0%-28.0%.
(17, 18) The varied number of KOA prevalence
might differ due to the difference in case selection
and diagnostic criteria of KOA.

The prevalence of KOA in this Kkarate
community was higher than the average
Indonesian population, presumably because
repetitive and full loading kicking movements
resulted in more ligamentous injury, which later
developed into KOA. The second plausible
reason was abnormal body weight. Due to
advanced age, these instructors practiced karate
movements less. As a consequence, they gained
weight over time and developed KOA. This
explanation is by a study that confirmed that more
than 80 American football players developed
KOA in 10-30 years after retirement. (19) Knee
and hip OA are more prevalent in former athletes
compared with nonathletes (odds ratio, 1.9) (20).

Athletes are more susceptible to joint damage
than average individuals because they are more
likely to have ligament injuries and meniscal
tears. Around 50% of individuals who developed
those injuries will develop OA 10-20 years later
with impairment in pain and function (21). The
general view is that OA results from "wear and
tear." Because athletes and young individuals use
their joints more, the risk of developing OA is
higher. (7) The most significant damage resulting
from KOA is the change in the articular. (22)
Karate movements, such as back kick, front kick,
and side kick, involve moving the knee with many
repetitions and loading. These movements cause
susceptible injury and damage to the articular
cartilage of the knee (23).

In this study, the majority of instructors were
overweight and obese. This fact was surprising
because they were athletes for more than ten
years. In this current study, the mean BMI of
positive KOA instructors was higher than those
with negative KOA. These facts aligned with the
study that presented good evidence of linear
correlation of high body mass indices and KOA.
(24) This current study demonstrated that an
increase in one unit of BMI would increase the
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odds of KOA by 0.5 times. After logistic
regression analysis, BMI was the only variable
correlated with KOA. Regarding the four
instructors with positive KOA positive and
average weight, their weight was closed to the
lower limit of overweight criteria. Thus, BMI still
had a significant role in the progression of KOA.

In this current study, injury did not correlate
significantly with KOA. A study in Finland
compared karate with six other sports and
concluded that karate and judo had the highest
rate of injuries, and ice hockey, soccer, and
basketball are in the next sequence. Volleyball
has the lowest injury rate. (17) which means a
higher propensity of developing KOA in karate
athletes. The fact that injury did not correlate
significantly with KOA in this study was in line
with a study that stated American football
participants without a history of knee injury had a
higher prevalence of KOA than participants who
did not practice sport. (14) A study in the general
population also showed that injury did not
correlate with KOA because only one in four
respondents reported knee injury with a high
WOMAC score (25). The development of KOA,
undoubtedly, results from the interaction between
several factors such as injury, getting older,
genetics, knee malalignment, biomechanical
factors, such as excessive load because of obesity.
(26, 27)

In this study, the WOMAC score is
demonstrated to be significantly different
between positive and negative KOA. This result
is consistent with a study that showed that the
WOMAC score is helpful in screening KOA in
rural healthcare in Tamil Nadu, India (25).

The limitation of this study is the selection of
the sample was not randomly chosen. The
prevalence presented here might not represent the
facts. However, this study might be the one that
first shows the majority of knee OA in Indonesian
karatekas. This valuable information gives
valuable insight into the prevention of KOA in the
Indonesian community. The future study should
be performed randomly and emphasize more on
the injury cases in the development of KOA.

CONCLUSION

This study showed a high prevalence rate of
KOA in karate athletes. WOMAC score and
ultrasound findings such as thinning of femoral
condyles, osteophyte, and meniscus extrusion
show significant differences between positive and
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negative KOA. There should be more information
regarding the susceptibility of the development of
KOA to karate practices, and several precautions
should be undertaken to prevent the development
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