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SUMMARY

Background. The real burden of injuries among student athletes during the Camer-
oon University Games (CUG) is not yet known. The purpose of this study was to
determine and analyze the incidence of musculoskeletal injuries among university
athletes during the XXII CUG, hosted by Dschang University in May 2019.
Methods. In this prospective cohort study, we recorded the daily number of injury
occurrence among Olympic, Paralympic and fan’s club university athletes from the
reports of all the CUG 2019 medical teams. Injuries were analysed overall and accord-
ing to age, gender, sports type, location, body region and mechanism. Associations
were investigated by Chi Square or Fisher’s exact test as appropriate, with P < 0.05
considered as statistically significant.

Results. Out of the 2583 university athletes (1976 in Olympic, 97 in Paralympic and
510 in Fan’s club) of the 2019 CUG, a total of 235 musculoskeletal injuries (with-
out any double starter), representing an overall incidence rate of 9.1 injury per 100
athletes was found. No injury was reported among the Paralympic athletes. The
incidence among Olympic sports and Fan’s club athletes were 10.4% and 5.9%,
respectively. The sports with the top three highest injury incidence during the 7-day
competition was wrestling (33.3 %), judo (18.4%) and football (16.9%); while sprain
(42.1%), contusion (18.7%) and skin injury (18.3%) were the injury type with the
highest proportion. Even though no significant difference was observed between
females and males’ Olympic athletes in the overall injury incidence, a significantly
higher difference was observed among males (13.7%) when compared to females
(4.8%) handball players, P = 0.01. Lower limb was the most injured body region;
while knee, ankle, leg and thigh the commonest location observed. Of note, there was
up to 5.9% overall injury incidence among the fan’s club, which are also considered
as athletes in this competition, a peculiarity of the CUG. Lastly, a total number of 4
concussions was found.

Conclusions. Overall, injury incidence in athletes was 9.1% during the 2019 CUG.
However, there is a need to monitor the occurrence of injury rates over time in various
disciplines and sports in order to best design effective prevention strategies.
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INTRODUCTION

Sports participation offers many benefits such as improve-
ments in physical, physiological, psychological and mental
health (1, 2) and it is also associated with academic and
social benefits (3). It is in this spirit that the Universiade,
the World University Games has been created. It is an inter-
national multisport event, organized every two years by
the International University Sports Federation (FISU) for
university athletes (4). Likewise, the Cameroon University
Games (CUG) has been created in 1998 and organized by
the Ministry of higher education of Cameroon. Initially, the
CUG considered only the Cameroon state universities, but
in the recent years, the national higher schools as well as
private institutions have been included in order to promote
cultural and national integration.

On September 10 2012, the National Federation of Univer-
sity Sports (FENASU) which is the organ in charge of the
organizing the Cameroon University Games was created by
decree N°2012/2506/PM, with the aim of promoting sport-
ing values and encourage top performances in international
competitions in relation with higher education institutions.
This national sporting event is organized annually and host-
ed by each Cameroon state university on a cyclical basis (5).
The 22" edition of Cameroon University Games was hosted
by the University of Dschang under the theme “Games of
Collective Dynamics” and organized at 3 sites in the West-
ern Region of Cameroon where some of the University of
Dschang’s branches are located (Dschang, Bandjoun and
Foumban) from 4%-11* May 2019.

As it was the case in previous years, FENASU has accredited
the sporting disciplines such as Olympic disciplines (Athlet-
ics, Basketball, Football, Handball, Judo, Wrestling, Lawn
Tennis, Table Tennis, Volleyball) and Paralympic disciplines
(Para-athletics, Power-lifting, Para-Tennis) for the 2019
Dschang University Games. In addition to the sporting
disciplines, there are cultural activities animated by Fan’s
clubs. Over the years, Fan’s clubs have become an integral
part of the competition and FENASU had officially made
the fan’s club a competition, which includes general anima-
tion (folk dance) and carnival; their trophies have nowadays
become the most coveted by participating institutions.
Even though athletic participation provides numerous
benefits, it may also be associated with an increased risk of
musculoskeletal injuries (6). The occurrence of sports inju-
ries during national and international sport competitions has
been reported and the musculoskeletal injuries may depend
on the type of sport, gender, circumstances and the loca-
tion to the athlete’s body (1). Furthermore, the assessment
of sports injuries such as musculoskeletal injuries provides
an important epidemiological information, and most impor-
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tantly the evidences and directions for injury prevention
strategies and rehabilitation measures (7, 9). To the best
of our knowledge, there are few studies on Universiade in
general, hence there is an insufficient knowledge concerning
musculoskeletal injuries among university athletes, especial-
ly in African settings. In order to contribute in filling this
gap, this study aimed to gain insights in the occurrence of
musculoskeletal injuries among university athletes during
the Dschang 2019, Cameroon University Games.

METHODS

Data collection

In this prospective cohort study, we used the daily inju-
ry report form for the Olympic Games Beijing 2008 (10),
modified and adapted it to our context for data collection.
The collected data were: sport and sport discipline, sex,
age, injury type, injury location, injury body region, injury
nature, injury mechanisms and occurrence date. The ques-
tionnaire was available in both French and English, which
are the two official languages in Cameroon.

The collected data were coded and checked by a second
person (BY) to ensure data completeness and accuracy.
We used the athlete’s accreditation number to control for
the duplicates resulting from athletes being treated for the
same condition by the medical staffs. Back-ups were made
to avoid data loss.

Medical care organisation

The medical service organisation was planned by taking into
consideration the realities of the settings. Dschang town was
the main site that hosted the major part of the competition,
the rest were in Bandjoun and Foumban. For each game site,
the medical staff was composed by a medical doctor (MD),
a physiotherapist (PT) and a nurse, all trained to manage a
range of medical and musculoskeletal complaints. They were
also equipped with adequate equipment including diagnos-
tic, treatment and communication aides for the identification
and management of medical conditions that occurred on or
around the game fields. During the game, all the details of
the medical interventions were registered and all the cases
were presented during the daily meeting of all the differ-
ent medical teams. At the end of the competition, a general
report of all the medical interventions was compiled.

Data management and analysis

All the data was managed using Excel spreadsheet. Tables
and figures were used to summarize descriptive data
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as appropriate. The comparisons among groups were
performed using software package SPSS version 20.0 for
Windows (SPSS Inc., Chicago, Illinois). The associations
between injury incidence and demographic data, injury
location, injury region, injury nature and injury mechanisms
were investigated by Chi-Squared, Fisher’s exact or Krus-
kal-Wallis test, as appropriate. The significance level was set
ap <005,

Ethical considerations

The study was conducted ethically according to interna-
tional standards (11). However, all the participants’ infor-
mation were handled in strict compliance with internation-
al ethical principles. Data were anonymised using unique
codes to ensure the strict confidentiality and protection
of the participants. The access to data were only given to
authorized persons. This study has obtained administrative
authorisation from the Faculty of Medicine and Pharmaceu-
tical Sciences of the University of Dschang and the Health
District of Menoua Division Health Authority of West-
ern Region of Camerooon. Participants consent was not
required because there was no risk involve with the partic-
ipation in this study. Moreover, this study was conducted
within an international partnership agreement between
the University of Dschang in Cameroon and Tor Vergata
University of Rome (Ttaly).

Definition of musculoskeletal injury

Musculoskeletal injury was defined as any physical symp-
tom that required medical attention, or prevented an athlete
from taking full part in training and/or competition. These
included all injuries that received medical attention, or
caused performance restriction or time loss to the athletes’
training/competition and were newly incurred during the
Games (3, 4).

RESULTS

Injury incidence during the 2019 CUG

Overall, 2583 university athletes (1976 in Olympic, 97
in Paralympic and 510 in fan club) took part in the 2019
CUG. Among these, a total of 235 musculoskeletal inju-
ries (without any double starter), representing an overall
incidence of 9.1% was observed. No injury was record-
ed among the Paralympic athletes. The incidence among
Olympic sports athletes was 10.4% (N = 1976) and the
incidence among Fan’s club athletes was 5.9% (N = 510)
(table I).
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Concerning the Olympic sports, the overall incidence
among female’s athletes was higher (11.0%) compared to
male’s athletes (9.9%), but no statistically significant differ-
ence was found (P = 0.463). The top three highest inci-
dence of musculoskeletal injury was observed in wrestling
(33.3%), judo (18.4%) and football (16.9%), all being
contact sports as expected and with any of them show-
ing significance difference between females and males.
Two other contact sports which are basketball and hand-
ball showed the incidence of 9.2% and 9.9%, respectively.
Regarding handball, the risk of injury among males (13.7 %)
was significantly higher compared to females (4.8%), P =
0.011. In the contrary, among volleyball athletes, we have
found that females were significantly at higher risk of inju-
ry (7.4%) compared to males (2.5%), with a trend towards
significance, P = 0.084.

Distribution of injury stratified by sports
discipline according to sociodemographic
factors, injury type, mechanisms, location

and position

Of all the exposed athletes, the median (IQR) age of those
among whom an injury occurred (N = 235) was 24 (22-25)
years. The sports discipline with the highest absolute count
of injury was football (67), followed by judo (40), fan’s club
(30), handball and wrestling (29 each) and basketball (22)
(table II). The age distribution was similar according to
the various disciplines, with a slightly lower median age of
22 (20-24) among volleyball players and the only one inju-
ry in table tennis occurred in a 26 years old female play-
er. Concerning gender, overall, no difference was observed
between females and males (48.9% vs 51.1%, respectively).
However, there was a higher proportion of injuries among
females compared to males among fan’s club (73.3% vs
26.7), volleyball (72.7% wvs 27.3%) and basketball (59.1%
vs 40.9%) athletes; while in the other hand, males were
more frequent compared to females among athletes engaged
in handball (79.3% vs 20.7%) and wrestling (58.6%
v541.4%).

Distribution of injuries according to injury type,
location and body region

According to the injury type, the most frequent inju-
ry was sprain (N = 99, 42.1%), followed by contusion (N
= 44, 18.7%), skin injury (N = 43, 18.3%), cramps (N =
19, 8.1%), dislocation (N = 10, 4.3%) and lombalgia/low
back pain (N =7, 3.0%). When stratified according to
sports discipline, sprain was the most frequently observed
injury among basketball (68.2%), volleyball (63.6%), and
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Table I. Comparison of musculoskeletal injury risk between male and female university athletes according to the sport

modalities (Cameroon University Games 2019).

Sports Number Overall Prevalence Prevalence by sex P-values
of athletes
Number Prevalence (%) Males Females
of Injuries Total  Number of injury  Total Number of injury
(Prevalence in %) (Prevalence in %)

Olympic sports

Athletics 343 2 0.6 198 2(1.0) 145 0 (0.0) ¥
Basketball 240 22 9.2 132 9(6,8) 108 13 (12.0) 0.163
Football 396 67 16.9 252 37 (14.7) 144 30 (20,8) 0.116
Handball 294 29 9.9 168 3 (13.7) 126 6(4.8) 0.011
Judo 217 40 18.4 119 0 (16.8) 98 20 (20.4) 0.495
Lawn Tennis 87 4 4.6 45 1(2.2) 42 3(7.1) 0.273
Table Tennis 84 1 1.2 45 0(0.0) 39 1(2.6) ¥
Volleyball 228 11 4.8 120 3(2.5) 108 8 (7.4) 0.084
Werestling 87 29 333 48 17 (35.4) 39 12 (30.8) 0.647
Total 1976 205 10.4 1127 112 (9.9) 849 3 (11.0) 0.463

Paralympic sports
Paralympic 97 0 0(0.0) 48 0(0.0) 49 0(0.0) v
Cultural activities
Fan’s club* 510 30 5.9

*Distribution of data according to gender not available. ¥The calculation of P-values were not possible. The P-values compare the prevalence of injuries
between male and female athletes. P-values were computed using Chi Squared Test or Fisher exact test as appropriated. Significance level was set at

P < 0.05. Statistically significant P-values are underlined in boldface.

judo (50.0%); contusion was observed in 23.9%, 22.5%,
20.0% and 18.2% of injuries in football, judo, fan’s club
and basketball respectively; and cramps represented 24.1%,
9.0% and 6.7% of injuries in wrestling, football and fan’s
club, respectively.

According to the location of injuries, the knee was the most
affected (50, 21.3%), followed by the ankle (31, 13.2%), the
leg (30, 12.8%) and thigh (26, 11.1%). Knee injuries were
observed mostly in volleyball (6, 54.5%), basketball (9,
40.9%) and fan’s club (11, 36.7%). Concerning ankle inju-
ry, it was mostly observed in judo (8, 20.0%), football (10,
14.9%) and fan’s club (4, 13.8%). For the leg injury, it was
observed among fan’s club, wrestling, football and judo at a
frequency of 30.0%, 17.2%, 10.4% and 10.0%, respectively.
Finally, according to the body region of injury, the most
frequently affected part was the lower limb (124, 52.8%),
followed by the upper limb (53, 22.6%), trunk (18, 7.7%)
and head-neck (27, 11.5%). The lower limb injury repre-
sented the following proportion of the overall injury in
each sports discipline: fan’s club (22, 73.3%), wrestling
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(7, 63.6%), football (40, 59.7%), basketball (13, 59.1%),
judo (18, 45.0%) and handball (12, 41.4%). The additional
details on the distribution according to sports discipline are
presented in table IL.

Distribution of injuries according to injury
mechanisms

Regarding the mechanism through which injuries occurred,
86 (36.6%) was from non-contact, while the remaining
149 (63.4%) was from contact situation, either with anoth-
er athlete, a moving or a stationary object (i.e. Ball) or fall.
In particular, sprain, lombalgia/low back pain, skin injury,
dislocation and contusion risk were at least two times high-
er through contact situation. Fracture (5, 2.1%) was only
observed among athletes practicing contact sports such as
football, judo and wrestling. However, the risk of concus-
sion (4, 1.7%) was similar between the two groups (contact
and non-contact sports), without any loss of consciousness
according to Glasgow scale.
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Figure 2. Injuries incidence among the university athletes
during the seven days of the competition.
# LBP: Low Back Pain.

occurring in day 1 versus 31.5% occurring in day 6 (figure 2).
In particular, the highest incidence of fracture (60.0%) was
observed in day 5 versus no case occurring in day 1, 2 and 7.
Concerning cramps, an increasing trend from 5.3 % in the day
1 and peaked to up to 36.8% in day 5 was observed. In the
other hand, tendinopathy was observed only during the first
3 days of the competition; and the cases of concussion were
observed in day 2 (2 cases, 50%), day 3 (1 case, 25%) and day
6 (1 case, 25%). Globally, apart from concussion and tendi-
nopathies which peaked in day 2; and cramps and fractures
which peaked in day 5, most of the injury incidence peaked
towards the end of the competition at day 6 (including sprain,
lombalgia/low back pain, dislocation and skin injury).

Treatment: conservative and surgical

The conservative treatment consisted of pain therapy, cryo-
therapy (12), cast or orthesis and taping (traditional and
kinesio taping). In some cases, wound treatment was neces-
sary (dressing). In the other hand, orthopaedic surgical
treatment was applied if needed.

DISCUSSION

The aim of this study was to determine and analyse the muscu-
loskeletal injuries that occurred among the university athletes
during the Dschang 2019, Cameroon University Games
(CUG). The results we found in this study represent the new
findings, as to our knowledge, this is the first study that investi-
gates the incidence of injury in university athletes in Cameroon.
As impact of the study, our data on the injury epidemiology
in this university athletes’ cohort may provide a foundation
for the efforts in building a solid ground for the initiation
of injury prevention. This study will help inform the plan-
ning of the medical programmes for future CUG organising
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committee medical teams. Moreover, these results demon-
strate how the recording of data by the medical staff and/
or by the organising committee’s medical stations during
the Cameroon University Games competitions is vital to the
scientific quality of the surveillance study.

During seven days, a total of 2583 athletes took part in
the competition (CUG-2019). This number is visibly more
than the 22" Student World Winter Games in 2005 (1500
athletes) (13), the 24th Summer Universiade in 2007 (1700
athletes) (4) and twice as high as that recorded in Granada
Winter Universiade 2015 (1109 participants) (1). Howev-
er, our findings show that, the age distribution was similar
according to the various sports disciplines, as opposed to
the results reported in Buenos Aires 2018 Olympic Summer
Games (14). Also, the extent and characteristics of the inju-
ries varied substantially between sports and gender, as it was
reported in Rio Olympic Summer Games in 2016 (15). The
injury incidences were similar in women and men athletes
according to Soligard, et al. in 2017 in their study (15). In
addition, in our study, no difference was found between
females and males’ university athletes.

In this study, we found that the overall injury incidence
in the 2019 Cameroon University Games was 9.1 inju-
ries per 100 athletes, higher than injury incidence report-
ed during the Granada Winter Universiade 2015 (6.13 per
100 athletes) by Gallo-Vallejo, ez a/. (1). Moreover, 10.4 inju-
ry incidence in Olympic sport discipline was found during
that 22nd edition of the Cameroon University Games and
this result is more than injuries obtained in Beijing 2008
Summer Olympic Games (9.6 injuries per 100 athletes) (6),
less to those occurred in Vancouver 2010 Winter Olympic
Games (11.2 injuries per 100 athletes) (16), similar to Rio de
Janeiro 2016 Olympic Summer Games (9.8 injuries per 100
athletes) (15) and less than Summer YOG 2018 (15.5 inju-
ries per 100 athletes) (14). In the other hand, Webborn and
Emery in their review reported that sprains and strains were
the most common injury type found in Summer Paralympic
sports, while contusions, fractures and concussion in Winter
Paralympic sports (17). In contrast, in our study, no injury
was found in Paralympic sports during the CUG 2019. This
could be explained by the difference in term of athletes’char-
acteristics including injury history and older age (18) and the
type of sports practiced during these different sport events.
According to Pellicciari, e al. (19), DanceSport participants
are subjected to a risk of injury. In this regard, in our study,
we found (N = 510 injuries) an incidence of 5.9 injuries per
100 athletes among fan’s club athletes during the 2019 CUG.
In Cameroon University Games 2019, sports with higher
injury risk were wrestling (33.3% versus 23.0% in Buenos
Aires 2018 Olympic Summer Games, 13.0% in Rio Olympic
Summer Games in 2016 and 12.0% in London 2012 Summer
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Olympic Games), Judo (18.4% wversus 21.0% in Buenos
Aires 2018 Olympic Summer Games, 11.0% in Rio Olympic
Summer Games in 2016 and 12.0% in London 2012 Summer
Olympic Games) and football (16.9% versus 15.0% in Rio
Olympic Summer Games in 2016) (14, 15, 20).

Regarding the injury type occurred during the 7 days of the
Cameroon University Games 2019, sprain (n = 99 versus n
= 187 in Rio 2016 Olympic Summer Games), contusion (n
= 44 versus n = 178 in Rio 2016 Olympic Summer Games)
and injury skin (n = 43 versus n = 152 in Rio 2016 Olympic
Summer Games) were the most commonly observed (15, 21).
In addition, we have also recorded four cases of concussion.
It is well known that, traumatic brain injury may lead to death
and disability (22). However, the risk of concussion is a recur-
rent concern in certain sports, and its diagnosis, prevention,
treatment and return-to-play guidelines have been addressed
in recent consensus meetings (23, 24). Thus, we noted a
difference between our findings (n = 4 concussions, 1.7 %)
and those recorded in Beijing 2008 (n = 12, 0.11%), Vancou-
ver 2010 (n = 20, 0.8%), London 2012 (n = 6, 0.06% of
athletes) and Sochi 2014 (n =11, 0.4% of the athletes) (6, 16,
20). Although these rates are not directly comparable due to
the different factors such as nature of the sports and events.
Steffen, et al. (14) in their study found that the anatomical
location with the most affected injuries occurred during the
2018 Summer Youth Olympic Games were: knee (n = 80,
13%), ankle (n = 72, 12%), thigh (n = 66, 11%), leg and
shoulder (both n = 54, 9%). In addition, in our study, we
found the similar injured locations with: the knee (n = 50,
213%), ankle (n = 31, 13.2%), leg (n = 30, 12.8%) and
thigh (n =26, 11.1%).

In a recent International Olympic committee consen-
sus statement for methods for recording and reporting of
epidemiological data on injury and illness in sport, Bahr,
et al. recommended categories of body regions (Head
and neck, Upper limb, Trunk, Lower limb) and areas
for injuries (25). In this regard, in our study, we used the
same repartition of regions and body’s areas of injuries
and we found that the lower limb (52.8%) was the most
body region affected injuries, followed by the upper limb
(22.6%), trunk (7.7%) and head-neck (11.5%). Like the
same, in Beijing 2008, Junge, ef a/. reported more than half
of the injuries (54%) to the lower extremity, 20% to the
upper extremity, 13% to the trunk and 12% to the head-
neck (6). In addition, Ki and Song in an injuries epidemio-
logical study among elite Korean fencers, reported 47.2%
injuries in the lower extremity, 26.4% in the upper limb,
21.4% in the trunk and 5.0% in head-neck (26).
Discussions on the mechanisms of injury occurrence in sport
participation are diverse. This difference is related to the
types of sport (15). During the Dschang 2019, Cameroon
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University Games, 149 (63.4%) of injuries were occurred
by contact situation, sometimes in direct contact (e.g., with
another athlete or with an object) or indirect contact (e.g.,
through another athlete or through an object after the
crash). While 86 (36.6%) of injuries were reported to occur
from a non-contact. Like the same, Soligard, ez a/. in their
study reported that the most common injury causes/mecha-
nisms were contact (28%) and 21% from non-contact trau-
ma and the other were overuse with gradual onset (15). In
addition, Osvaldo, e a/. found the same in their study (14
non-contact injuries versus 30 contact injuries) (27).
Crossing up the data, it is claimed that the most relevant
percentage of upper limb injuries are shown in the joint
(28.6%) and cutaneous (25.6%) while the trunk was in
skeleton (22.2%) and muscle (21.1%). In lower limb (28)
as already noticed, the highest percentage of injuries was
recorded in joint (71.4%) and muscle (45.1%), however the
head-neck region is most affected by skeleton (55.6%) and
cutaneous (46.5%) injuries. In this regard, Rasuli, et 4/. in
their study reported that all athletes sustained at least one
injury in a limb of their bodies. Most injuries occurred in the
lower limbs belonged to muscles. Type of joint injury in trunk
(41.4%) and muscles (39.8%) and skin damages (42.9%) on
head-neck (29). In this present study, discussions comparing
the injury risk (30) among the university athletes with elite
athletes, due to the fact that there are not many references
with this population, hence the relevance of this study.

Limitations

Informations on whether the injuries were in minor or
severe cases was not recorded;

lack of complete data among the fan’s club athletes
according to sex;

data were not available on whether the injuries occurred
in training or competition;

data were not available about time-loss according to the
severity of the injuries.

CONCLUSIONS

The analysis of this study showed that, overall, the injury inci-
dence in the 2019 Cameroon University Games was 9.1%.
The results revealed several important findings in term of
musculoskeletal injuries. Sprain, contusion and skin injuries
were the most frequent injury type found, and the knee the
most common body injured. However, there is a need to moni-
tor and analyse the development of injury rates over several
years to exhaustively identify the potential risk factors and
mechanisms for injury in the various disciplines and sports
in order to set up a sound and efficient prevention strategies.
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