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ABSTRACT

Background: The articulating surface of the knee is the most commonly injured joint in athletes.
However, there is a lack of proper prevalence and determinant estimations for knee injury among
Jazan University students.

Materials and Methods: This cross-sectional study aimed to determine the prevalence of knee
injury among students at Jazan University, Saudi Arabia and to identify the associated risk factors.
An online self-administered modified Arabic version of the Knee Injury and Osteoarthritis Outcome
Score questionnaire was distributed to collect data from the students. 884 participants were
included and met our inclusion criteria.

Results: The overall prevalence of knee injuries was 18% (n = 156). Ninety-two injuries were due to
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sports activity. Men were 2.7 more likely to have a knee injury than women. Performing 2-3 hours
of training every week increased the likelihood of knee injury by 1.7 times more than being inactive
or performing only 1 hour of activity per week. An increase in the body mass index was associated

with knee injury.

Conclusion: Our study highlights the high prevalence of knee injury among male students with a
high body mass index, especially those studying in medical colleges. Further large-scale research is
needed to address the limitations of this study and generalize the results to a larger population.

Keywords: knee injury; prevalence; risk factors; university students; Jazan University; Jazan; Saudi

Arabia.

1. INTRODUCTION

The articulating surface of the knee is the
greatest of all joints. This weight-bearing joint
can support two to five times a person's body
weight depending on the activity and is the most
commonly injured joint among young athletes
[1,2]. Such injury can impair one's quality of life
and limit one's ability to compete, work, or
perform daily tasks [3]. Knee injuries range from
ligamentous to cartilaginous, tendinous, and
bony. The major knee ligaments, including the
anterior cruciate ligament, are most commonly
injured. Both athletes and non-athletes suffer
from these injuries; as a rule, non-contact knee
injuries are the most common [4-6]. Ligaments,
such as the posterior cruciate ligament, lateral
collateral ligament, and medial collateral
ligament, might also be involved. Furthermore,
the medial and lateral menisci, which act as
shock absorbers and play a secondary role in
joint stabilization, can be ripped or partially
implicated in the cartilaginous structure [7]. With
growing awareness about the importance of
sports health, especially with different types of
sporting facilities currently available for the youth
to practice various types of sports, the risk of
sport-related injuries will increase in this
population. There are many risk factors for knee
injury, and many previous studies have assessed
the risk factors associated with knee injuries [8-
18]. However, there is a lack of proper
prevalence and determinant estimations for knee
injury in Jazan region. Therefore, this study
aimed to estimate the prevalence of knee injuries
in Jazan University students and to assess the
prevalence and risk factors of knee injury among
students at Jazan University.

2. METHODS
2.1 Study Design and Participants

This cross-sectional study was conducted at
Jazan University, located in Jazan town,

southwest of the Kingdom of Saudi Arabia. It has
satellite campuses in Jazan, Sabya, Abu Arish,
Farasan, Ad-darb, Samtah, Al-Daer, and Al-
Ardah. Additionally, it houses more than 56 273
students (men, 21 492; women, 34 793) in 23
faculties.

This study included students from Jazan
University who were selected randomly from
different colleges. The following inclusion criteria
were used: minimum age of 18 years and Jazan
University students who provided informed
consent. Students with congenital deformities,
degenerative disorders, or those who refused to
participate were excluded.

The internal consistency and external reliability of
the survey were assessed. Internal consistency
was conducted using Cronbach’s alpha and
resulted in values over 0.80. The external
reliability was evaluated using test-retest with a
score over 0.80. Prior to the distribution of the
questionnaire, a pilot sample (n = 20) was used
to evaluate the clarity questionnaire items, and
answers from this pilot sample were excluded
from the analysis.

2.2 Data Collection

Data were collected using an online self-
administered modified Arabic version of the Knee
Injury and Osteoarthritis Outcome Score
questionnaire. The students’ data were checked,
verified, and entered into a data sheet. The
completed questionnaires were reviewed to
avoid mistakes.

2.3 Statistical Analysis

Stratified random sampling was used in this
study. Jazan University has 23 faculties, of which
six were chosen randomly. We used Raosoft
sample size calculator (Raosoft Inc., Seattle,
WA, USA, www.raosoft.com). We determined
that 384 participants were enough to reach a
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95% CI and 5% margin of error. However, the
sample size was increased to 884 to increase the
significance power. The Statistical Package for
Social Sciences version 28 software program
(IBM Corp.) was used to perform data analysis.
Frequency distributions were obtained, and
descriptive statistics were calculated. The chi-
square test was used to further analyze some
associations. Statistical significance was set at
P<0.05.

The dependent variables were binominal (Yes or
No) to answer the question about the history of
knee injuries. The independent variables were
either continuous, ordinal, or nominal including
the following:

. Age and BMI were continuous

. Activity level was ordinal

. Nominal variables were the following:

. Gender

. Type of college

. How many hours per week do you train?
. Living area

. Do you have a hereditary disease?

. How many hours per week do you train?
3. RESULTS

In total, 884 students responded to the survey
(response rate: 97.5%). Most participants were
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women (Table 1). The overall prevalence of knee
injury was 18% (n=156). Ninety-two injuries were
due to sports activity.

Univariate analysis was performed to determine
the association between sociodemographic
determinants, participant characteristics, and
knee pain (Tables 2 and 3). Among all
characteristics, there was a statistically
significant association between sex, type of
college, level of activity, duration of training, body
mass index (BMI), and knee pain (Tables 2 and
3).

We further adjusted the model using multivariate
logistic regression. Based on the results, the
adjusted odds ratio confirmed that sex, the type
of college, level of activity, and duration of
training were independent determinants of knee
pain. However, the level of activity was not
statistically significant. The results also showed
that men were 2.7 times more likely to have a
knee injury than women. Moreover, performing 2-
— hours of training every week increased the
likelihood of knee injury by 1.7 times more than
being inactive or performing only 1 hour of
activity per week. In addition, the number of
participants who studied in medical or health
colleges was 1.5 times higher than that of
participants studying in non-medical colleges.
Finally, an increase in the BMI was associated
with knee injury (Table 4).

Table 1. General characteristics of the study participants (n=884)

Variable

Age, years (mean; SD)
Male sex, n (%)

Have you ever had a knee injury? n (%)
Yes

No

Abbreviation: SD, standard deviation.

22.1:3.25
428 (48%)

156 (18%)
728 (82%)

Table 2. Association between participants’ characteristics and the presence of knee injury

Variable Have you ever had a knee injury?
No Yes Chi-square P-value
Sex female 417 47 37.53 .000*
male 320 111
Type of medical 541 102 5.04 .025*
college non-medical 196 56
Living area north 276 53 7.18 127
south 134 40
center 130 24
west 138 34
east 59 7
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Variable Have you ever had a knee injury?
No Yes Chi-square P-value

Do you have yes 44 14 1.78 182
hereditary no 736 158
disease?
How many 0-1h 427 56 28.60 .000*
hours per 2-3h 199 61
week doyou 4-6h 82 27
train? >7 h 29 14
Activity level  No-sport 250 27 25.06 .000*

Sometimes 378 88

Frequent 88 37

Always 21 6

*The P-value is significant (<.05).
The data are presented as n unless indicated otherwise.

Table 3. Results of univariate analysis** for predicting the present of knee injury

Variable B P-value OR 95% ClI
Lower Upper

Age .006 .82 1.01 .956 1.059

BMI .017 .02* 1.02 1.003 1.032

Abbreviations: B: The B coefficients. OR, odds ratio; Cl, confidence interval. *The P-value is
significant (<.05).
** Univariate logistic regression

Table 4. Results of the multivariate logistic regression model of whether the participants had

knee pain
Variable 95% ClI
B P-value OR Lower Upper

BMI .02 .02* 1.02 1.00 1.03
Sex

Female (r) 1

Male 1.02 <.001* 2.77 1.88 4.10
Activity level

No-sport (r) .51 1

Sometimes .34 24 1.40 .80 2.45

Frequent 41 31 1.50 .69 3.30

Always -.10 .87 91 .27 3.01
How many hours per week do you train?

0-1h(r) 14 1

2-3h .54 .03* 1.72 1.04 2.82

4-6h .60 .09 181 91 3.60

>7h .81 .08 2.25 .90 5.60
Type of college

non-medical(r) 1

Medical 42 .04* 1.52 1.03 2.23

Abbreviations: B: The B coefficients OR: odds ratio; Cl: confidence interval. (r): reference. h: Hours
* The P-value is significant (<0.05).
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4. DISCUSSION

The most common sports-related injuries in
United States emergency departments were due

to football and basketball [19-22]. A study
conducted in Saudi Arabia found that knee

injuries were common in 23% of patients. Most of
them were injured while participating in sports,
particularly soccer, and 68.7% were injured
through a non-contact mechanism [8]. This study
aimed to measure the prevalence of knee injury
among Jazan University students and to identify
the associated risk factors. Many factors were
included, such as age, sex, the BMI, activity
level, and type of college, either medical or non-
medical. The prevalence of knee injury was 18%,
which is close to another recent study conducted
in Riyadh (23%) [8], and it is in the upper limit of
that in a systematic review conducted in Australia
[18]. The results of the present study showed
that male sex, performing 2-3 hours of training
every week, studying in one of the medical or
health colleges, and having a higher BMI were
associated with knee injury. However, area of
residency, and hereditary diseases were not
independent determinants of knee injury [23].
Although most previous studies showed that
women are more likely to have knee injuries than
men, our study showed that men were 2.7 more
likely to have knee injuries than women. This
dissimilarity can be explained by the low exercise
rate among women in Saudi Arabia compared to
that among men [11] [12] [24]. Strenuous
physical activity is a risk factor for knee injuries,
as stated in a cross-sectional study conducted at
the University of Central Lancashire, Preston,
which estimated the prevalence and
characteristics of knee injuries in adults. This
finding is similar to the result of our study.
Performing 2-3 hours of training every week
increases the likelihood of knee injury by 1.7
times more than being inactive or performing
only 1 hour of activity per week [9]. Furthermore,
the present study found that participants with a
higher BMI were at a higher risk of knee injury.
This result was congruent with the findings of a
cross-sectional study conducted in Israel [17].
Previous studies have found that age is a risk
factor for knee injury [17]. In contrast, our study
showed no statistically significant association
between age and knee injury. This finding could
be related to the very narrow age range of
participants in this study, which did not include
the elderly population. The results of the present
study indicated that medical and health college
students are at a higher risk of knee injury than
non-medical college students. However, there
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was no clear explanation for this association.
Many medical and health students are aware of
the benefits of physical activity, which may cause
them to be more involved in physical activity than
other students. The knee joint is one of the
largest and most complex joints in the body, and
it is one of the most important joints connecting
the femur to the tibia. It also plays an essential
role in supporting the body’s weight and
facilitating movement, allowing bending of the
knee. Therefore, the results of this study are
important for prioritizing health services and
identifying the characteristics of patients with
knee injuries. Moreover, health care providers
must be aware of methods that can decrease the
rate of knee injuries, and more attention is
needed to prevent the consequences of these
injuries.

5. CONCLUSION

Knee injuries are common among university
students, with a higher prevalence among male
students with a high BMI, especially those
studying in medical colleges. Based on these
results, the level of awareness and knowledge
about knee injuries should be improved among
this age group. Further large-scale research is
needed to address the limitations of this study
and to generalize the results to a larger
population.

6. STUDY LIMITATIONS

The generalizability of this study’s findings is
limited due to the non-probability sampling of the
study and the inclusion of only university
students. Moreover, participants with knee
injuries were more willing to participate than
others because they needed to receive more
care than others, which may have affected the
prevalence of knee injury.
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