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Abstract:

INTRODUCTION: Bicycling is one of the most enjoyable aerobic exercises recommended for the promotion of
an individual’s health. The Eastern Province of Saudi Arabia has seen a huge increase in the number of people
who cycle. People have different goals for bicycling, but the injuries they sustain are common. Most of them
relate to overuse, particularly of lower body joints. This study was conducted to determine the prevalence of knee
problems and factors associated with knee pain in cyclists.

MATERIALS AND METHODS: A cross-sectional study was conducted in October 2015, using an online
self-administered questionnaire. The questionnaire was based on pertinent literature, was piloted, and validated.
A web link was sent to 513 cyclists (professional and amateur) using E-mail, WhatsApp application, or SMS.
Three hundred and eleven responses were received, 283 of which were included in the analysis.

RESULTS: The overall prevalence of knee pain was 25.8%; 27.6% for amateur cyclists and 15.9% for professional
cyclists. Only 17.2% knee pain was attributed to cycling, whereas in 32.8% it happened spontaneously and in 25%
of cases it occurred while running. Majority of the cyclists reported pain as mild (61.6%) or moderate (28.7%);
anterior knee pain accounted for 58.1% knee pain. Different goals of cycling and different bicycle types had
statistically significant difference on the rate of knee pain. Of underweight cyclists, 62.2% reported knee pain.
Cyclists who run more or participated in football had a higher rate of pain.

CONCLUSION: Knee injuries are common with cyclists. Factors such as the type of the bicycle, the goal of
bicycling, club type, body mass index, and participation in other sports play a significant role in the rate of knee
pain.
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Introduction surveys, 85% of the cyclists reported one or

more overuse injuries, 36% of which required

Bicycling is becoming increasingly popular as
asport worldwide. It has grown very rapidly,
of late, in Saudi Arabia. Some cyclists use the
bicycle as a means of transportation, others ride
for recreation, and some are competitive cyclists.
The repetitive movements of cycling put cyclists
at a risk of overuse injuries, particularly to the
leg joints (knee and ankle).!"! During 1985, about
8.36% of causalities seen in the Emergency Room
of King Fahd Hospital of the University were
sports related, and knee injuries accounted for
24% of those injuries.?

In a cross-sectional study of 224 recreational
cyclists in California in1995 using mailed
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medical attention. Knee injury accounted for
41.7% of those injuries (35.4% prevalence).
Miles/week, lower number of gears, and
low level of experience were associated
with increased prevalence.®! The study by
Zwingenberger et al. also suggested that low
experience level was associated with increased
prevalence of injury.™

In a study by Silberman in New Jersey in
professional road cyclists, 94% of them had
experienced at least one overuse injury in the
preceding 12 months; knee was the most common
site. Many injuries were mild, resulting in limited
time off the bike.’! In another study by Clarsen
et al. among seven professional teams in the USA,

How to cite this article: Althunyan AK, Darwish MA,
Abdel Wahab MM. Knee problems and its associated
factors among active cyclists in Eastern Province,
Saudi Arabia. J Fam Community Med 2017;24:23-9.

23



Althunyan, et al.: Knee problems among cyclists

involving 109 professional cyclists, the prevalence of knee
overuse injury was 23% and most likely resulted in time loss.!

Vleck and Garbutt studied the prevalence of knee injury among
elite triathletes in the UK. Nearly 75% of them had overuse
injury, and knee injuries accounted for 14.2%-21.9% of the
injuries. Almost 62.1% of the knee injuries occurred during
running and 34.5% occurred during cycling.”! In a study
conducted in London on military personnel undergoing a
fitness test, it was found that obesity was associated with the
increased incidence of musculoskeletal injury.®

Many studies suggest that the bike fit and alignment, lack of
training, and inappropriate equipment are major contributory
factors and that efforts should be made to control these factors
to reduce the prevalence of overuse injuries and reduce time
off training.!>*11

The outcome of a randomized controlled trial (RCT) was
favorable with respect to strengthening and stretching
exercises in preventing anterior knee pain (AKP).'”y However, a
systematic review showed a marked reduction (50%) in overuse
injury by means of strengthening exercises, but , stretching
exercises did not show any benefit.!

Despite the increasing popularity of cycling, to the best of our
knowledge, there have been no published epidemiological
studies in Saudi Arabia, and indeed, few studies have been
published worldwide that describe the prevalence of knee
problems of cyclists and the associated risk factors. This study
was conducted to assess the prevalence and the magnitude
of knee pain and other knee problems of active cyclists in the
Eastern Province and to determine the factors associated with
knee pain in the study population.

Materials and Methods

A cross-sectional study was conducted to assess the prevalence,
magnitude, and associated factors of knee pain of active cyclists
in the Eastern Province, Saudi Arabia, in 2015. The study
population included all active cyclists who were members
of a recognized professional or amateur cycling club in the
Eastern Province of Saudi Arabia. An online link to the
questionnaire was sent to 513 cyclists, 311 of whom completed
the questionnaire, giving a response rate of 60.62%.

The following inclusion criteria were then used: (1) Minimum
age of 18 years; (2) should have been bicycling for =6 months;
(8) and should ride the bicycle at least once per week. The
data were collected using a structured, self-administered
questionnaire which had been designed by the researchers after
reviewing the literature and similar questionnaires based on
the objectives of the study.

The questionnaire consisted of seven parts: (1) Sociodemographic
data: Age, gender, nationality, level of education, marital status,
and club name; (2) chronic medical illnesses that may affect the
sport or predispose to knee symptoms, smoking, height and
weight; (3) participation in sport: Goal, experience, frequency,
duration, warm up, stretching exercises, strengthening
exercises, and rest days; (4) type of bicycle used, bicycle fitting,
and clip-less pedal; (5) current knee pain and pain in the past

12 months, frequency, precipitating event, site, and associated
symptoms and management.

A frequency scale comprising always, often, sometimes,
seldom, and never was used. A 0-10 pain scale was used
to assess severity. We tested six types of bicycles: Road
bicycle (a bicycle built for traveling at speed on paved roads,
time trial bicycle (a racing bicycle designed for use by an
individual or team time trials on roads), mountain bicycle
(a bicycle created for off-road cycling), hybrid bicycle (a blend
of characteristics of a road bicycle and a mountain bicycle),
and the recumbent bicycle (a bicycle on which the rider is in
a laid-back position)."!

The questionnaire was designed by the researchers, validated
by four faculty, and piloted on forty cyclists (different from
the target group). Based on the results, some linguistic and
technical modifications were made. The questionnaire was
then reviewed by the researcher and two faculty members after
modification. The study was approved by the Ethical Committee
of Postgraduate Saudi Board Program, Eastern Province.

All participants were sent an invitation explaining the purpose of
the study, reassuring them of confidentiality and a web link to the
survey in October 2015. SMS, WhatsApp application, and E-mail
were used to deliver the invitations to the participants. Reminders
were sent every week for 3 weeks. Completion and return of the
questionnaire was considered as assent to participation in the
study. Returned questionnaire that did not meet the inclusion
criteria were excluded, giving a total of 283 valid questionnaires.
The data were coded, entered, and analyzed using Statistical
Package for Social Sciences (SPSS) version 20.0 (released in 2011
by IBM Corp., Armonk, NY).

Cyclists were classified into two groups: Professional
(competitive cyclists who are registered in the Saudi Cycling
Federation) and amateur (unpaid cyclists not under the
umbrella of the Saudi Cycling Federation). The term “bicycle
fitting” was used for a process whereby an expert adjusts the
bicycle dimensions to suit those of the cyclist’s body. The
term “clip-less pedal” was a system comprising special pedals
and cleats, devices on the pedals that attach to the soles of
clip-less cycling shoes.'™ The term “triathlon” is used for a
multiple-stage competition involving swimming, cycling, and
running in immediate succession over various distances.['’!

Body mass index (BMI) was classified into six categories
according to the World Health Organization classification:
<18.5 as underweight, 18.5-24.9 as normal weight, 25-29.9
as overweight, 30-34.9 as obesity Class I, 35-39.9 as obesity
Class II, and =40 as obesity class III. The Numeric Rating
Scale (11) was used to categorize pain: mild (1-3), moderate
(4-6), and severe (7-10). Age was classified into four groups:
teenage (18-19.99), young adult (20-39.99), middle aged
(40-64.99), and elderly (=65).

Data were presented using descriptive statistics in the form of
frequencies and percentages for categorical variables and mean
and standard deviation for quantitative variables. Chi-square
test was used to test for association. Mann-Whitney test was
used to compare median ranks between different pain category
groups.
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Results

Out of 513, a total of 311 cyclists responded to the survey
(60.6% response rate). Only 283 respondents met the inclusion
criteria and were included in the analyses. Majority of the
participants were male (95.1%), and young adults (63.3%).
Teenagers constituted 45.4% of the professional teams and 2%
of the amateur teams (P = 0.0001). Almost two-thirds (69.3%)
were Saudi, 12% were Asians, while the remainder were of
various other nationalities. Half of them had a bachelor’s degree
or higher, and about three-fourths (72.7%) were married.

Concerning smoking, 13.6% of the participants smoked tobacco
products, 21.1% had quit, and 65.2% had never smoked.
Amateur cyclists had higher smoking rates (15.7%) compared
to professional cyclists (2.3%) (P = 0.001) [Table 1].

The overall prevalence of knee pain was 25.8%. The second
most common symptom in relation to the knee joint was
popping (6.7%) followed by swelling of the knee (5.0%). The
12-month prevalence of knee pain was higher in amateur

cyclists (27.6%) compared to professional cyclists (15.9%), but
that was not statistically significant [Figure 1].

The distribution did not statistically vary among the different
studied sociodemographic categories or smoking status.

As regards cyclists with knee pain, 39.7% of the cyclists seldom
experienced knee pain, 39.7% experienced it sometimes, while
almost 18.5% often or always experienced knee pain. Knee
pain occurred spontaneously with no obvious cause in 32.8%
of cases, for 25%, it was precipitated by running, and for
17.2%, it was precipitated by cycling. Anterior aspect of the
knee was the most common location of the pain, accounting
for 58.1%; 21% were above the patella, 27.4% were below the
patella, and 9.7% were behind the patella [Table 2].

The average duration of knee pain was 12 months that was
higher than other knee symptoms such as swelling, locking,
popping, and giving way. The average days-off training
because of the knee problems was 2 days. Swelling and the
presence of a lump were associated with a higher average of

Table 1: Distribution of active cyclists according to sociodemographic characteristics, Eastern Province, Saudi

Arabia, 2015.
Characteristics Club type p-Value
Professional Amateur Total
N (%) N (%) N (%)
Age group (years)
Teenage (18-19.99) 20 (45.4) 5(2.0) 25 (8.8) 0.0001
Young adult (20-39.99) 21 (47.7) 158 (66.1) 179 (63.3)
Middle aged (40-64.99) 3(6.8) 76 (31.8) 79 (27.9)
Gender
Male 44 (100) 225 (94.1) 269 (95.1) 0.137
Female 0 14 (5.9) 14 (4.9)
Nationality
Saudi 42 (95.5) 154 (64.4) 196 (69.3) 0.003
Asian 1(2.3) 33(13.8) 34 (12.0)
European 0 21(8.8) 21 (7.4)
American 0 11 (4.6) 11 (3.9)
Other Arab countries 1(2.3) 17 (7.1) 18 (6.4)
South America 0 2(0.8) 2(0.7)
Australian 0 1(0.4) 1(0.4)
Education
Less than high school 7 (15.9) 8 (3.3) 15 (5.3) 0.0001
High school 19 (43.2) 35 (14.6) 54 (19.1)
College 0 27 (11.3) 27 (9.5)
Associate degree 13 (29.5) 33(13.8) 46 (16.3)
Bachelor’s degree 5(11.4) 104 (43.5) 109 (38.5)
Postgraduate degree 0 32 (13.4) 32 (11.3)
Marital status
Married 16 (36.4) 189 (79.4) 205 (72.7) 0.0001
Widowed 0 0 0
Divorced 0 2(0.8) 2(0.7)
Single 28 (63.6) 47 (19.7) 75 (26.6)
Smoking
Never 40 (90.9) 142 (60.4) 182 (65.2) 0.001
Quit 3(6.8) 56 (23.8) 59 (21.1)
Current smoker 1(2.3) 37 (15.7) 38 (13.6)
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Figure 1: Distribution of knee symptoms among active cyclists by
club type, Eastern Province, Saudi Arabia, 2015

days-off training. More than half (61.6%) of knee pain was
mild, 28.7% was moderate, and 9.5% was severe pain [Table 2].

Of cyclists with knee pain, only 41.3% consulted a physician for
the problem. The rate increased when there was an associated
symptom with the knee pain. About half of those with knee
pain (49.2%) used medications for their pain, 28.6% underwent
physiotherapy, and 12.7% underwent knee surgery. Only two
cases (3.17%) had an intra-articular injection [Table 2].

The highest prevalence of knee pain was found in road
racers (50%) followed by cyclists who rode for fitness
and weight loss (29.2%). The lowest prevalence of knee
pain was found in those who used cycling as a mean of
transportation (16.7%) (P = 0.020) [Table 3].

The distribution was much higher among cyclists who used
to ride mountain bikes off road (80%), followed by those
who used to ride time trial bikes (45.5%) and cyclists who
rode mountain bikes on road (34.8%). The lowest prevalence
of knee pain was found in those who rode recumbent
bikes (14.3%) (P = 0.042) [Table 3].

The prevalence was higher in underweight cyclists (62.5%)
and surprisingly lower in obese cyclists (23%), but
this was not statistically significant (P = 0.137). The
prevalence was higher in cyclists who participated in
football games (40%) compared to cyclists who did
not (26.6%) (P = 0.368) [Table 3].

The average jogging hours was higher among cyclists with
knee pain (2 h) compared to cyclists who had no knee pain
(1 h) (P = 0.007). Moreover, the average of swimming hours
among cyclists with knee pain was higher as well (1 h)
(P =0.019) [Table 3].

When preventive measures were tested, there were no
statistically significant differences between cyclists with knee
pain and cyclists with no knee pain. The measures included
a professional bike fit, coach supervision, clip-less pedal
usage, warm up, strength training, and stretching exercises
[Table 3].

There was no statistically significant difference in the average
of years of cycling, cycling hours per week, riding frequency

Table 2: Characteristics of the knee pain among active
cyclists, Eastern Province, Saudi Arabia, 2015. (n=75)

Characteristics of the knee pain Pain frequency

distribution
N (%)
Frequency of pain
Always 6 (8.2)
Often 9 (12.3)
Sometimes 29 (39.7)
Seldom 29 (39.7)
Mechanism of knee injury
Direct blow 8 (12.5)
Overuse running 16 (25.0)
Overuse cycling 11 (17.2)
Work injury -
Spontaneous 21 (32.8)
Football 3(4.7)
Volleyball -
Other sports 3(4.7)
Overuse swimming -
Site
Below patella 17 (27.4)
Behind patella 6(9.7)
Above patella 13 (21.0)
Medial side 9 (14.5)
Lateral side 8 (12.9)
Both medial and lateral sides 6 (9.7)
Behind knee 3 (4.8)
Duration of knee problem (months)
Median 12.0
Range (minimum-maximum) 0.5-200

Number of days-off training due to knee pain
Median 2.0

Range (minimum-maximum) 0.0-90
Severity of knee pain
Mild 45 (61.6)
Moderate 21 (28.7)
Severe 7 (9.5)
Type of management received
Physician consultation 26 (41.3)
Physician-prescribed medication 15 (23.8)
Self-prescribed medication 16 (25.4)
Knee physiotherapy 18 (28.6)
Intra-articular injections 2(3.2)
Knee surgery 8(12.7)

per week, kilometers ridden per week, and rest days between
cyclists who had knee pain and cyclists who had no knee
pain [Table 3].

Discussion

Knee pain, common in active cyclists in the Eastern Province
of Saudi Arabia, has an overall 12-month prevalence of 25.8%.
Professional cyclists had a lower prevalence of knee pain than
the amateur cyclists, suggesting that experience is protective.
However, the results show no difference in the average years
of the experience. Professional cyclists undergo a high-quality
bike fitting on a regular basis and get trained under direct
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Table 3: Frequency distribution of various cycling
and other sports-related factors among active cyclists
by knee pain, Eastern Province, Saudi Arabia, 2015.

Factors Knee pain p-
No (n=210) Yes (n=53) Value
N (%) N (%)

Club type
Professional 37 (84.1) 7 (15.9) 0.103
Amateur 173 (72.4) 66 (27.6)

Cycling goal
Recreation 78.1) 23 (21.9) 0.02

Competition (triathlon) 82.0) 9(18.0)

82 (
Fitness and/or weight reduction 63 (70.8) 26 (29.2)
41 (
Competition (cycling) 14 (50.0) 14 (50.0)

Transportation 5(83.3) 1(16.7)

Coach supervision
No 122 (72.2) 47 (27.8) 0.723
Onsite live coaching 53 (74.6) 18 (25.4)
Distant coaching 29 (78.4) 8 (21.6)

Bicycle fit
No 60 (71.4) 24 (28.6) 0.58
Yes 144 (74.6) 49 (25.4)

Type of bicycle used
Road bike 149 (75.6) 48 (24.4) 0.042*
Time trial bike 6 (54.5) 5 (45.5)
Hybrid bike 28 (80.0) 7 (20.0)
Mountain bike on road 15 (65.2) 8 (34.8)
Mountain bike off road 1(20.0) 480.0)
Recumbent bike 6 (85.7) 1(14.3)

Body weight (BMI)
Underweight (<18.5) 3 (37.5) 5(62.5) 0.137*
Normal (18.5-24.9) 88 (75.2) 29 (24.8)
Overweight (25-29.9) 79 (74.5) 27 (25.5)
Obese | (30-34.9) 31 (81.6) 7 (18.4)
Obese Il (35-39.9) 5 (55.6) 4 (44.4)
Obese Il (40+) 4 (80.0) 1(20.0)

Years of cycling
Median 2.2 2.2 0.805
Mean+SD 6+9.1 4.8+7.2
Range 0.5-49 0.5-50

Cycling time (h/week)
Median 4.0 4.0 0.963
Mean+SD 5.2+4.2 5.2+4.6
Range 1-30 1-25

Riding frequency (/week)
Median 3.0 3.0 0.861
Mean+SD 6+9.1 3.2+1.7
Range 1-10 1-7

Distance ridden (km/week)
Median 75 65 0.723
Mean+SD 115.3+109.9 116.6+121.9
Range 3-500 10-600

Clip-less pedal usage frequency
Always 107 (75.4) 35(24.8) 0.945*
Often 13 (72.2) 5(27.8)
Sometimes 4 (66.7) 2(33.3)
Seldom 4 (80.0) 1(20.0)
Never 77 (72.0) 30 (28.0)

Contd...
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Table 3 (cont’d): Frequency distribution of various
cycling and other sports-related factors among
active cyclists by knee pain, Eastern Province, Saudi
Arabia, 2015.

Factors Knee pain p-
No (n=210) Yes (n=53) Value
N (%) N (%)
Warm-up frequency
Always 95 (76.0) 30 (24.0) 0.445
Often 33(70.2) 14 (29.8)
Sometimes 37 (68.5) 17 (31.5)
Seldom 24 (70.6) 10 (29.4)
Never 16 (88.9) 2(11.1)
Participation in football
No 163 (73.4) 59 (26.6) 0.368*
Yes 9 (60.0) 6 (40.0)
Resistance training time (h/week)
Median 1.0 1.0 0.505
Mean+SD 1.44+1.57 1.61x1.77
Range 0-6 0-7
Stretching time (min/week)
Median 10 10 0.450
Mean+SD 15+19 16+19
Range 0-120 0-90
Jogging/running time (h/week)
Median 1 2 0.007
Mean+SD 1.7x2.4 2.1+1.7
Range 0-25 0-6
Swimming time (h/week)
Median 1.0 1.0 0.019
Mean+SD 1.44+1.57 1.61+1.77
Range 0-6 0-7
Rest days (/week)
Median 2 2 0.426
Mean+SD 2+1 2+1
Range 0-6 0-5

*Fisher’s exact test. SD = Standard deviation; BMI = Body mass index

coach supervision, in which an emphasis is put on the correct
technique necessary in preventing injuries. Berkovich et al. also
posited the importance of coaching techniques in preventing
knee injuries in cyclists.M

Many researchers have also suggested that the appropriate
bicycle configuration and saddle height are protective.l*!!l
However, the results of this study did not show any difference
in the prevalence of injury between cyclists who had a
professional bike fit and cyclists who did not.

The 12-month prevalence in amateur cyclists of this
study was higher than the 18-month prevalence in the
UK adventure racing cyclists (21.9%).!"1 This is probably
because the cyclists in the UK were more physically fit
and experienced, based on years of cycling. The 12-month
prevalence was higher in Japanese triathletes (33.0%),1"®!
but lower than what was found in recreational cyclists in
California (41.7%).5%!

The prevalence of knee pain in this study was higher than
the prevalence in the residents of Al-Qassim, the KSA, with
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clinical knee osteoarthritis (13%),"Vbut close to the prevalence
of knee pain for non-Hispanic and Mexican-American males
aged 6074 years (26.1%).2!

Most cyclists attributed their knee pain to causes other than
bicycling itself; only 17.2% thought that their pain was due to
cycling. This is close to the conclusion drawn by Deakon, which
imputed 20% of injuries during triathlon to cycling.' This is
because bicycling is a low-impact sport. A large percentage of
injuries occurred spontaneously (32.8%), suggesting insidious
causes of knee pain rather than acute injuries. Many cyclists
attributed their knee pain to running (25.0%). This conclusion
is supported by the fact that the average running time was
double in cyclists with knee pain. Vleck and Garbutt concluded
that injuries that occur during running were almost twice than
those of injuries that occur during the bicycling part of the
triathlon events.” Zwingenberger also concluded that running
was associated with more injuries during triathlon events.™

The most common site of the knee pain was anterior
knee (58.1%). AKP affected 14.9% of cyclists in this study
compared to 36% of the USA professional cyclists as described
by Clarsen et al.¥! This suggests that patellofemoral pain
syndrome, patellar tendenopathy, patella chondromalacia,
fat pad impingement, or patellar bursitis are the possible
etiologies of the knee pain in the studied population.>?'!
By the same token, the average duration was 12 months,
suggesting that the most likely causes were chronic. Most
knee pains were mild or moderate (62.1% and 28.8%;
respectively) and were not frequent; more serious injuries
were most likely to be associated with more severe and
frequent pain. Nevertheless, 41.3% of the cyclists consulted
physicians. This percentage is higher than the findings by
Clarsen et al. (19.0%)' and Wilber (36%).5! About half of them
used medications and 28.6% underwent physiotherapy. Only a
small percentage needed surgery or an intra-articular injection
(12.7% and 3.2%, respectively).

The highest prevalence of knee pain (50.0%) was in road racers,
but the lowest was in commuters (16.7%), suggesting that the
volume and intensity of training are the important risk factors
for knee pain. However, there were no differences in the
average bicycling hours per week, kilometers ridden per week,
riding times per week, or rest days per week, which means
that high-intensity training was a key factor. Contrary to the
conclusion drawn by Fordham et al., there is a positive correlation
between the hours spent cycling per week and rest days per week
and the number of injuries.'” Moreover, there was a relatively
higher prevalence in cyclists who rode for fitness and weight
loss. This may be explained by the low fitness level and high
BMI of this group of cyclists as suggested by Taanila et al.>+2!

In this study, warm up, strength training, and stretching
exercises did not show a significant difference on the prevalence
of knee pain. However, an RCT by Coppack et al. showed that
strength and stretching exercises reduced the incidence of AKP
by 75%. A systematic review by Herman et al. also showed that
proper neuromuscular warm-up strategies decreased the risk
of injury.”! A systematic review showed that strengthening is
protective but stretching is not."

Prevalence in underweight cyclists (62.5%) was higher than
obese and normal weight cyclists. This confirms the finding
that being underweight was a risk factor of musculoskeletal
overuse injuries.?! The rate of greater knee pain was not higher
in the obese than in those with normal weight. However,
Cowan et al. and Taanila et al. suggested that obesity was
associated with increased risk of musculoskeletal injuries in
military trainees.’®*!

Smoking rate among amateur cyclists (15.7%) was higher
than what prevailed in the general population of Saudi
Arabia (12.2%).” Though it was not associated with higher rate
of knee pain in this study, it is well documented that smoking
increased the risk for musculoskeletal injuries.?*

We recommend clinical trials to evaluate the effect of the
above-mentioned preventive measures on performance and
injuries. There should be an annual survey to assess injury
patterns, especially among professional cyclists. Clinicians
should be involved in increasing the awareness of the
importance of bike fit, proper cycling and running techniques,
and the right fit of footwear. Emphasis should also be put on
the importance of cessation of smoking, the maintenance of
ideal body weight, and the avoidance of over training.

The data were collected using a self-administered questionnaire,
which may have been subject to recall bias. There may have
been nonresponse bias as response rate was low (60.6%).
A simple short survey was used for preventive measures, but
a prospective study is necessary for a better assessment. The
number of cyclists in Saudi Arabia is still low. Therefore, the
study population was low. Nevertheless, this first study of the
population surveyed has highlighted the problem of knee pain
in cyclists in Saudi Arabia and emphasized the need for health
education about this problem and ways to prevent injuries.

Conclusion

Knee pain was common in our study population, especially in
amateur cyclists. Most of the pain noted was mild and moderate
AKP. Running, football participation, and being underweight
were associated with higher rates of knee pain. The rate of knee
pain in road racers and mountain cyclists was higher, probably
because their knees were susceptible to overuse. There was no
association with bicycle fitting, coaching, using clip-less pedals,
warming up average years of cycling, average distance ridden
in a week, resistance training, strength training, and average
rest days in a week.

The study underpins the importance of ensuring that athletes
use the appropriate technique in cycling, running, and
swimming, use appropriate footwear, and ensure that the
increase in the training load is gradual in trial to prevent knee
pain in cyclists, especially amateur cyclists.
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