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Abstract

Background: Detailed injury epidemiology is an unmatched tool for reducing injury risks associated with any sport. Very little
epidemiologic data exists regarding injuries sustained by kabaddi players.
Objectives: To study knee injuries in kabaddi players.
Patients andMethods: This is a cross-sectional, observational study. Seventy six kabaddi players (both professionals and amateurs)
presenting with sports-related knee injuries were identified from previous records; data was analysed for demographic features,
injury mechanism, injury scenario, duration of injury before presentation, injury pattern, management, return to sport and time
lost in sport due to the knee injury.
Results: The mean duration prior to presentation was 14.4 months. Majority of the injuries (88.16%) occurred during competitive
games. The most common injury noted was ACL tear (89.47%), followed by meniscus tears which were noted in 68.42% of the players.
Forty four players (57.89%) retired from the sport as a consequence of the knee injury. Time lost in sport in those who returned to
kabaddi was an average of 16.6 months; signifying the high morbidity due to knee injuries in kabaddi players. Return to sport was
significantly more (P = 0.04) in those treated surgically than in those treated conservatively; but was not affected by mechanism of
injury, injury scenario, injury pattern, duration of injury at presentation or level of competition of the athlete.
Conclusions: Epidemiologic studies in kabaddi are the need of the hour to assess the burden of this predominantly rural sport and
to implement injury prevention programs. Our study emphasises the morbidity of knee injuries in kabaddi players of India and the
exacting toll it takes on their careers.
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1. Background

Kabaddi is a popular contact sport/wrestling sport
which has its origins in South Asia and has spread to
Iran, Japan, Southeast Asia, United Kingdom, Canada etc.
A highly popular sport in India, it’s the state game of
Tamil Nadu, Karnataka, Punjab, Maharashtra, Bihar, Telan-
gana and Andhra Pradesh. It is also the national game of
Bangladesh and Nepal (1). Internationally, the game has
been a part of the Asian games since 1990 and has an an-
nual World cup event for both men and women apart from
various professional leagues and other international tour-
naments (1).

Although the game has gained tremendous popular-
ity in the world, there is a dearth of epidemiological stud-
ies in the sport. Detailed injury epidemiology is an in-
valuable tool for reducing injury risks associated with any
sport. Although knee injuries are one of the commonest
injuries sustained by kabaddi players, no study has been
done to date focussing on the epidemiology of knee in-

juries in these players (2-4).

2. Objectives

Present study was aimed to investigate knee injuries in
kabaddi players.

3. Patients andMethods

This was a cross-sectional study conducted at the
Sports injury clinic of post graduate institute of medical
education and research, Chandigarh. Duration of study
was from April 2010 to December 2014. The study was
approved by the institute ethics committee (intramural),
PGIMER, Chandigarh. An informed consent was taken
from all the participants. Sports-related knee injuries were
identified from previous records. 83 kabaddi players pre-
senting with knee injuries to the clinic during this dura-
tion were enrolled into the study. Seven players were ex-
cluded (reasons being incomplete data in 4 players and
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non-kabaddi injury in 3). Overall 76 kabaddi players were
included for the final analysis.

3.1. Selection Criteria

Inclusion criteria were: kabaddi players aged between
18 to 45 years diagnosed with menisco-ligamentous knee
injury, caused or symptomatic during sports practice,
which prevented the athlete from playing the sport com-
pletely or for a variable period of time.

Exclusion criteria were: athletes who did not have a
confirmed diagnosis (either clinical or by imaging) and
those who had knee injury not related to sports (for exam-
ple, kabaddi players with ACL tears caused by road traffic
accidents). Athletes with patellofemoral pain syndrome,
chondral injuries, extensor mechanism injuries, minor in-
juries/sprains etc. were excluded.

3.2. Data Extraction and Synthesis

A standardised protocol was used to collect informa-
tion about the demographics and knee injuries sustained
by the players at the time of presentation to the clinic. Re-
turn to sport and time lost in sport due to the injury was
separately enquired over a telephonic interview.

The athletes were classified into professional and ama-
teur groups depending on the level of their playing field.
Any player playing for a professional club or represent-
ing state/country was considered as a professional ath-
lete. Other athletes including inter-collegiate players were
grouped into amateur category for the purpose of this
study.

The mechanism of injury was classified into contact
and non-contact mechanisms according to the classifica-
tion system of Marshall et al. (5) which is based on external
force application. Contact injuries were further classified
into direct and indirect contact mechanisms. Direct con-
tact to the knee is classified as a direct contact mechanism
of injury, whereas direct contact to the athlete, but not di-
rectly to the injured knee is classified as an indirect contact
mechanism of injury. A non-contact injury is the result of
the athlete’s own movements and does not involve contact
with another athlete or object (5).

The injury scenario specifically related to match time
or practice time injury was documented. The duration be-
tween injury and first presentation to our clinic was noted.
Return to sport was assessed and the time lost in sport (in
months) as a consequence of the injury was noted in those
athletes who returned to sport.

The knee injuries were categorized as ACL, MCL, LCL,
PCL, medial meniscus and lateral meniscus tears. All the
diagnoses were confirmed by imaging (both plain radio-
graphs and MRI which were reported by radiologist) and
68.4% of the diagnoses were confirmed by arthroscopy.

The type of management, whether surgical or conser-
vative, was noted. Not all athletes who were treated sur-
gically were operated at our center. Some athletes (n = 4)
chose to undergo surgical treatment at a different institute
after initial consultation at our institute but even these
athletes were followed up over telephone regarding their
activity levels, rehabilitation protocols and return to active
sports post-surgery.

3.3. Statistical Analysis

Categorical data was analysed using Chi-square test
and Fischer’s exact test whereas independent sample t-test
was used for continuous data. Correlations between vari-
ables were also calculated and P < 0.05 was considered to
be statistically significant. SPSS version 21 (software pack-
age used for statistical analysis) was used for the data anal-
ysis.

4. Results

4.1. Demographic Data

The mean recorded age at presentation was 25.9 years
(Range: 23 - 36 years; SD = 6.8). Seventy five out of the 76 ath-
letes were males and only 1 athlete was a female player. In
40 patients, the left knee was affected and in the rest 36 pa-
tients the right knee was affected. Players from rural areas
constituted 85.5% of the population (n = 65) whereas only
11 out of the 76 players hailed from urban areas.

The mean height and weight of the athletes was 1.81m
(SD = 6.64) and 79.91 kg (SD: 8.94) respectively. The mean
BMI was 24.45 (median = 24.35; SD = 2.24). Thirty seven ath-
letes had a normal BMI whereas 21 were overweight (BMI =
25 - 30). No significant difference was noted in the BMI of
professional and amateur athletes (24.43 and 24.49 respec-
tively).

4.2. Professional vs. Amateur

Forty-one athletes (53.9%) were professional players
and this group included a few players who represented the
Indian national team at international events. Thirty-five
were amateur players, which included inter-collegiate ath-
letes and also those who played the sport just as a hobby.

4.3. Mechanism of Injury

Fifty-five players injured their knees via a contact mech-
anism (72.37 %). Non-contact mechanism of injury was
noted in the other 27.63% of the athletes (n = 21). Contact
injuries were significantly higher in kabaddi players than
non-contact injuries (P < 0.0001).

On further analysis, 72.73% of the contact injuries were
by direct contact mechanism (n = 40) with indirect contact
mechanism accounting for the other 27.27% (n = 15).
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4.4. Injury Scenario

Sixty-seven athletes sustained their knee injuries dur-
ing match time (88.16%) whereas 9 athletes sustained in-
jury during practice time (11.84%) which was highly signifi-
cant (P < 0.0001)

4.5. Duration of Injury at Presentation

The duration between injury and presentation at our
center had a mean of 14.4 months (Range 1 - 60 months).
Only 14 athletes presented within the first 3 months af-
ter the injury while 18 athletes presented between 4 to 6
months, 6 athletes presented between 7 to 9 months, 20
athletes presented between 10 to 12 months and 18 players
presented more than 12 months after the index injury (see
Figure 1)

Figure 1. Duration of Injury at Presentation
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Bar graph showing the variable distribution of injury duration at presentation
among the players.

4.6. Injury Pattern

The most common injury noted among the players was
ACL tear. ACL injury was sustained by 89.47% of the players
i.e. 68 out of 76 players among which 66 were complete and
2 were partial tears.

Meniscus injuries were sustained by 68.42% of the play-
ers; 32 were medial meniscus tears and 20 were lateral
meniscus tears. Twenty-one players sustained a medial col-
lateral ligament (MCL) injury (27.63%) and 7 players had a
lateral collateral ligament (LCL) injury. Only 5 players sus-
tained a PCL injury which was the least common injury
noted among these players (see Figure 2). These injuries
occurred in varying combinations and the most common
combination of injuries were ACL tears combined with me-
dial meniscus tears which was seen in 40% of the athletes.

Figure 2. Injury Pattern
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Pie chart showing the distribution of various injuries among the players.

4.7. Management

Fifty two of the players opted for surgical management
(68.42%) whereas 24 players were treated conservatively by
physiotherapy with/without bracing. Nineteen of these
24 players chose conservative management over surgical
management due to their personal reasons whereas the
other 5 were advised conservative management as their in-
juries were not severe enough to merit surgery.

4.8. Return to Sport and Time Lost in Sport

Forty-four players stopped playing kabaddi altogether
as a consequence of their knee injuries (57.89%). Only 32
players returned to playing Kabaddi (42.11%). In those ath-
letes who returned to playing the sport, the time lost from
active sports was an average of 16.6 months (Range = 7 to 36
months).

Return to sport was higher in the professional play-
ers compared to the amateur players. In the former, 51.21%
players returned to sport (n = 21/41 players) whereas in the
latter group, 31.43% of the players returned to sport (n =
11/35 players). Although professional athletes showed an in-
creased tendency to return to sport, these results were not
statistically significant (P = 0.082).

When return to sport was analyzed according to the
mode of management, return to sport was significantly
higher in those who were surgically treated than those
who were treated conservatively (P = 0.04). It was noted
that 81.8% of the athletes who returned to sport were
treated surgically (n = 26/32) and the rest were treated con-
servatively.
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5. Discussion

There is limited research on sports injury epidemiol-
ogy from South Asia, particularly in India (2-4). Very few
studies exist on the epidemiology of injuries in kabaddi
players or for that matter in any sport in India (2-4). The
level of evidence of the current literature is also low as
most of these studies are results of surveys which were
poorly designed (Table 1) (3, 4).

Kabaddi is an ancient and popular sport in Asia whose
scope and popularity is increasing worldwide day by day.
However, no research focussed on the epidemiology of
knee injuries in kabaddi players has been done to date, al-
though knee injuries are one of the commonest injuries
sustained by kabaddi players (2, 4).

Kabaddi remains a predominantly male-dominated
sport with 98.68% of the injured players in this study be-
ing male. It is chiefly a rural sport with 85.5% of the play-
ers being from rural areas. The rural background of the
sport and the associated lack of knowledge, awareness and
health consciousness in rural areas maybe the reason for
the high mean duration between injury and presentation
(mean = 14.4 months after initial injury). Kabaddi play-
ers are more likely to sustain an injury during a competi-
tive game rather than during practice sessions (P < 0.0001)
which might be due to the increased level of competitive-
ness during the match.

Majority of the players (57.89%) are forced to leave the
sport due to the knee injury with amateurs giving up the
sport more readily. Only 42.11% of the players returned to
sport. In players who presented within 6 months of injury,
the return to sport percentage goes up to 50%. In our ob-
servations, return to sport was significantly higher in those
who were operated than those treated conservatively (P =
0.04) but was not associated with the injury duration, in-
jury scenario, competitive level and type of injury.

The most common knee injury noted in these players
was ACL injury (89.47%). This observation stands out differ-
ently from other contact sports like American football, Aus-
tralian rules football, Rugby etc. where the MCL is the most
common ligament to be injured (6-8). There are probably 3
reasons for this observation. The first reason may be due to
the fact that initial documentation of these predominantly
rural setting injuries was poor. Secondly, MCL injuries in
isolation have a tendency to heal without much residual
disability, and many such cases may not present at a ter-
tiary care center like ours. Another reason might be that in
kabaddi, chances of direct twisting injuries to the knee are
higher unlike other similar contact sports. Defenders fre-
quently tackle the raider by holding his lower extremity to
prevent him from reaching back to his corner wherein the
chances of inadvertently twisting the knee with an undue

force is very high.
Prabhu et al. (3) noted in a survey that knee dislo-

cation is the most common knee joint injury in kabaddi
(70%) followed by ligament injuries (30%). These liga-
ment injuries and knee dislocations were not further sub-
classified. Their findings are in stark disparity with our
results where ACL injuries were the most common injury
(89.47%) and no case of knee dislocation was observed. This
may also be a reflection of the fact that most of our injuries
were chronic presentations or referrals. It is pertinent to
note that return to sport in kabaddi players has never been
assessed in any previous study.

It is commonly recognized that ACL tear represents
a significant risk to a sportsperson’s career across many
sports (9-11). In order to reduce the incidence of ACL tears
in kabaddi players, a high volume of weight training to
increase strength, as well as proprioceptive exercises in-
tegrated into the training programs, are needed (12). In
addition, some education of trainers, coaches and ath-
letes should be incorporated into professional and semi-
professional leagues.

PCL injuries were noticeably rare, with only 5 cases be-
ing documented. PCL tears are commonly misdiagnosed,
often being classified as a minor sprain or may remain un-
diagnosed (8, 13). This may indeed be the case in this study,
despite specific injury diagnostic categorization. After all,
the nature of kabaddi produces frequent episodes of land-
ing heavily on the flexed knee and forced hyperextension.
However, some players may either cope well with a minor
degree of chronic PCL injury and the injury usually heals
satisfactorily unlike the ACL (8, 13).

Our study is not only the first epidemiologic study of
knee injuries in kabaddi players but also the study with
the largest study population of kabaddi players to date (2).
This study brings to light the enormity of the burden of
knee injuries in kabaddi players and the harsh toll it takes
on the players’ careers.

We acknowledge the limitations of this study. Being
a non-randomised, observational study, it is associated
with an inherent bias in patient selection. However, when
observational studies provide the only data or best data
available, they can significantly influence clinical practice
(14). Four patients chose to undergo surgery at a differ-
ent institute due to long waiting lists which might have af-
fected the outcomes and finally return to sport. However,
these patients were a small percentage and the protocol
of management at these institutes was similar to our in-
stitute and hence the risk of bias is low. Another signifi-
cant limitation is that this study is a hospital-based study
and hence we were unable to neither calculate incidence
rates of different injuries nor identify risk factors for knee
injury. Prospective cohort studies in different kabaddi
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Table 1. Summary of Existing Literature on the Epidemiology of Injuries in Kabaddi Players Compared With Data From our Study

Authors Study Design Country No. of Players Most Common Injury Follow-Up Return to Sport

Moeini et al. (2) Cross-sectional study Iran 73 Muscular injuries No -

Prabhu et al. (3) Survey India 30 Ankle > knee No -

Kurup et al. (4) Survey India Not defined Knee No -

Our study Cross-sectional study India 76 Knee (ACL) Yes Calculated

leagues/clubs and tournaments are needed to better define
the risk factors for injury and incidence rates of different
injuries in kabaddi players.

The current study supports existing previous research
that the knee joint is one of the most commonly injured
joints in kabaddi (4). It highlights the fact that the mor-
bidity associated with knee injuries in kabaddi is high and
strategies need to be considered and implemented to re-
duce this morbidity.

A high proportion of ACL injuries were noted in
kabaddi players which probably accounts for the heavy toll
on the players’ careers as ACL tears are known to have a sig-
nificant detrimental effect on a sportsperson’s career. Al-
though this summary of the considerable impact of ACL
tear is not new, it serves as a reminder of the need to con-
tinue to perfect our understanding, prevention, and man-
agement of the injury. Enhanced preventive protocols are
warranted more than ever in the game of kabaddi.

Long-term, prospective studies with associated expo-
sure data and video footage are needed in the future to pre-
cisely define injury incidence and mechanisms. This will
assist in avoiding inappropriate decision-making on issues
such as game rules and training protocols based on the off-
the-cuff observation of groups of injuries with inadequate
understanding of their ensuing impact.
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