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ABSTRACT
Background: Despite the numerous health benefits of distance running, it is also associated with the 
development of ‘gradual onset running-related injuries’ (GORRIs) one of which is Iliotibial Band Syndrome 
(ITBS). Novel risk factors associated with a history of ITBS (hITBS) have not been described in a large cohort of 
distance runners.
Objective: To identify risk factors associated with hITBS in distance runners.
Design: Descriptive cross-sectional study.
Setting: 21.1 km and 56 km Two Oceans Marathon races (2012–2015).
Participants: 106 743 race entrants completed the online pre-race medical screening questionnaire. 
A total of 1 314 runners confirmed an accurate hITBS diagnosis.
Methods: Selected risk factors associated with hITBS explored included: demographics (race distance, 
sex, age groups), training/running variables, history of existing chronic diseases (including a composite 
chronic disease score) and history of any allergy. Prevalence (%) and prevalence ratios (PR; 95% CI) are 
reported (uni- & multiple regression analyzes).
Results: 1.63% entrants reported hITBS in a 12-month period. There was a higher (p < 0.0001) pre-
valence of hITBS in the longer race distance entrants (56 km), females, younger entrants, fewer years of 
recreational running (PR = 1.07; p = 0.0009) and faster average running speed (PR = 1.02; p = 0.0066). 
When adjusted for race distance, sex, age groups, a higher chronic disease composite score (PR = 2.38 
times increased risk for every two additional chronic diseases; p < 0.0001) and a history of allergies 
(PR = 1.9; p < 0.0001) were independent risk factors associated with hITBS.
Conclusion: Apart from female sex, younger age, fewer years of running and slower running speed, two 
novel independent risk factors associated with hITBS in distance runners are an increased number of 
chronic diseases and a history of allergies. Identifying athletes at higher risk for ITBS can guide 
healthcare professionals in their prevention and rehabilitation efforts.
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Introduction

Regular participation in moderate-to high-intensity physical 
activity for >150 min/week can reduce the burden of non- 
communicable diseases [1–3]. Mass community-based partici-
pation in sport and endurance events such as distance run-
ning has increased in popularity due to its affordability and 
extensive health benefits [3,4]. Running is a repetitive high- 
impact exercise and long-distance runners are prone to gra-
dual onset injuries, especially in the lower extremities [5–7]. 
The impact of long-distance running on lower limb muscle 
fatigue, symmetry, gait deviations, and joint mechanics/kine-
matics has been studied, highlighting the potential for 
increased injury susceptibility [8–11]. Iliotibial Band 
Syndrome (ITBS) is one of the most common gradual onset 

running-related injuries (GORRIs) with an annual incidence of 
7% to 14% [5,6,12–16].

ITBS affects the knee and classically presents with lateral knee 
discomfort but can radiate along the length of the iliotibial band, 
presenting as hip or thigh pain [17]. Historically it has been 
suggested that ITBS resulted from friction of the iliotibial band 
(ITB) on the lateral femoral condyle [18–20]. However, a more 
recent review of arthroscopic, cadaveric, diagnostic imaging, 
histologic and biomechanical studies concluded that the pathol-
ogy of ITBS is not related to friction but suggests that it is an 
impingement of a fat pad deep to the distal ITB, resulting in para- 
inflammation and pain [21].

Prevention of running injuries is a priority and a clear under-
standing of the risk factors associated with running injuries is 
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important to plan intervention strategies to reduce the risk of 
ITBS. Several studies report various extrinsic/intrinsic and modifi-
able/non-modifiable risk factors associated with ITBS in distance 
runners, which suggests a multifactorial etiology [6,12,13,22,23]. 
Several proposed extrinsic risk factors, such as running on angled 
surfaces including downhill running, excessive training (sudden 
increase in mileage and frequency) and poorly fitting running 
footwear are reported [6,16,24].

Historically, multiple intrinsic risk factors including anato-
mical and biomechanical risk factors such as discrepancy in leg 
length, prominence of the lateral femoral epicondyles, and 
diminished flexibility of the ITB have been identified [16,24– 
28]. It has also been suggested that running-related biome-
chanical risk factors include greater hip adduction and knee 
internal rotation [24,29] and that runners may develop ITBS as 
a result of weak gluteal muscles, particularly the gluteus med-
ius [29–33]. However, the underlying anatomical and biome-
chanical factors causing ITBS in distance runners are still not 
well understood and many of these historical intrinsic risk 
factors for ITBS have been challenged [21]. A recent review 
concluded that ITBS is likely related to a complex relationship 
between the ITB and mechanical function of the in-series hip 
musculature (gluteus maximus and the tensor fascia lata) [34].

Modifiable factors such as training intensity and volume play 
a significant role in the development of ITBS. High weekly mile-
age, interval training, and muscular weakness of knee extensors, 
flexors, and hip abductors have been identified as potential risk 
factors for the development of ITBS [35]. Furthermore, running 
speed and exhaustion might lead to an alteration in the biome-
chanics that influence the development of ITBS [36]. Therefore, 
appropriate training modifications and targeted strengthening 
exercises for the hip abductors and lower limb muscles are 
important in preventing and managing ITBS.

Non-modifiable factors such as sex, age, and chronic dis-
eases may also influence the development of ITBS. For 
instance, female runners with ITBS have been found to present 
with specific biomechanical risk factors [28]. These findings 
suggest that non-modifiable factors can also contribute to 
the ITBS. A comprehensive approach that addresses both 
modifiable and non-modifiable factors is essential in the pre-
vention and management of ITBS.

Currently, the mainstay of correcting intrinsic risk factors is 
to decrease pain and improve function in runners with this 
condition is to focus on: 1) correction of abnormal running 
biomechanics that increase either ITB strain or compression of 
lateral knee structures [34], and 2) rehabilitation targeting 
neuromuscular control, endurance, and strength of the hip- 
abductor and external-rotator muscles [21].

Recently, novel intrinsic risk factors associated with running- 
related injuries have been identified. Of particular interest is that 
recent studies show that a history of chronic disease and allergies 
may be related to any GORRIs in runners [37–39], and cyclists 
[40]. However, the possible association between chronic medical 
conditions, medication use or allergies and specific running- 
related injuries such as ITBS, has not been reported.

This study aims to identify selected independent risk factors 
associated with a history of ITBS (hITBS) in distance runners 
entering the 2012 – 2015 Two Oceans Marathon races (21.1 km 
and 56 km). The specific risk factors to be considered in multiple 

regression analysis are demographics (race distance, sex, age 
groups), training-related variables (years of recreational running, 
weekly running distance, running speed), and a history of chronic 
disease and allergies. Despite the growing body of literature on 
ITBS, there remains a notable gap in our understanding of spe-
cific risk factors contributing to its development and persistence. 
The relationship between hITBS in distance runners and a history 
of chronic disease or allergies has not been reported.

Material and methods

Study design and ethical concerns

This descriptive cross-sectional study forms part of a series of 
ongoing SAFER (Strategies to reduce Adverse medical events For 
the ExerciseR) studies. Ethics approval was obtained from both 
the Research Ethics Committees of (REC 009/2011) and the (REC 
433/2015 and 700/2019) before the onset of the study.

Participants and demographics

All race entrants of the 21.1 km & 56 km Two Oceans Marathon 
for each year from 2012–2015 were included. Of the total 106 
743 race entrants over the 4 years, 76 654 (71.8%) runners (44 
042 males: 32 612 females) gave informed consent that their 
data may be used for research purposes.

Online pre-race medical questionnaire

Participants completed a mandatory online pre-race medical 
screening questionnaire at the time of registration for the Two 
Oceans Marathons. The questionnaire is based on guidelines by 
the European Association for Cardiovascular Prevention and 
Rehabilitation (EACPR) for cardiovascular evaluation in distance 
runners [41–43]. We previously reported details on the develop-
ment of the questionnaire and the main questions included 
[44,45]. In summary, all entrants were requested to provide 
details about personal medical history, questions on training 
over the last 12 months, injury history and history of chronic 
diseases or allergies. There were specific questions related to 
the following: runner demographics (race distance, sex and age), 
running training/racing history (years of recreational running, 
average weekly training/running distance in the last 12 months, 
and average training speed, history of chronic disease (risk factors 
for CVD, history of CVD, symptoms of CVD, endocrine disease, 
respiratory disease, gastrointestinal disease, nervous system/psy-
chiatric disease, kidney/bladder disease, hematological/immune 
disease and cancer), and history of any allergies [38].

Gradual onset injuries are classified as injuries that do not 
have a specific abrupt, precipitating event as the onset of 
injury, and which are the result of a series of interactions 
between the agent (transfer of kinetic energy); host(athlete); 
and environment [7]. In this study we asked the participants 
the following specific question on running injuries: ‘Do you or 
did you suffer from any symptoms of a running injury (muscles, 
tendons, bones, ligaments or joints) in the past 12 months or 
currently?.’ The classification of an injury was: ‘Only if the injury 
is/was severe enough to interfere with or require treatment e.g. 
use medication, or require you to seek medical advice from 
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a health professional)?’ If a runner responded ‘yes,’ additional 
questions asked included: whether the injury was experienced 
at present or during the previous 12 months, unilateral to the 
left or right or bilateral, as well as whether the injury was 
specifically ITBS. Responses to these questions were subse-
quently used to define the study groups [44,45].

Defining the study groups

Control group
If a runner responded ‘no’ to the question related to a running 
injury in the past 12 months, they were in the non-injured 
control group (CON group). Of the 76 654 consenting entrants, 
60 635 (34 506 males: 26 129 females) reported no running 
injury in the past 12 months and this was the control group.

ITBS group
If a runner responded ‘yes’ to the question related to 
a running injury in the past 12 months, they were asked to 
select the specific common running injury from the following 
list: ‘patellofemoral pain, iliotibial band (ITB), plantar fasciitis, 
Achilles tendon injury, lower back pain, hip muscle injury (includ-
ing gluteus/buttock muscles), hamstring injury, quadriceps mus-
cle injury, calf muscle injury, shin splints (bone), shin splints 
(muscle/tendon), lower leg compartment syndrome, foot pain, 
heel pain, or other’ injury. A total of 1466 entrants who speci-
fied they had a running injury in the past 12 months selected 
‘iliotibial band (ITB).’ These participants were considered for 
possible inclusion in the hITBS group. Participants reporting 
other specific injuries were excluded from the analyzes.

To improve the accuracy of the self-reported diagnosis of the 
injury, we included a question on the treatment of ITBS. Runners 
were asked to select the treatment modalities for their injury 
from a list that included rest, tablets, stretches, physiotherapy, 
cortisone injection, other injection, surgery, orthotics, strength-
ening exercises and equipment change. Only rest, stretches, and 
equipment change are interventions that can be self-prescribed 
and self-applied. If a runner selected one or more treatment 
modalities that could only be administered by a health profes-
sional, the self-reported diagnosis of the specific injury was 
considered to be verified. Of the 1 466 entrants that selected 
‘iliotibial band (ITB)’ as the injury, the diagnosis of hITBS in 1 314 
(89.6%) runners was considered more accurate and these 
entrants were the hITBS group. A total of 152 entrants with a self- 
reported diagnosis of hITBS were considered non-verified and 
excluded from analyzes.

Main outcome and independent variables reported

The primary outcome for this study was hITBS in the past 12  
months among race entrants. The following main categories 
of variables of interest were explored as factors associated 
with hITBS in a multivariate model: (1) runner demographics, 
(2) training-related variables (years of recreational running, 
weekly running distance, running speed), (3) history of chronic 
disease, and (4) history of any allergies [38,46].

We calculated an additional chronic disease composite score 
by combining the 10 chronic disease variables (risk factors for 

CVD, history of CVD, symptoms of CVD, endocrine disease, 
respiratory disease, gastrointestinal disease, nervous system/psy-
chiatric disease, kidney/bladder disease, hematological/immune 
disease and cancer) to present a single score of the associated 
risk of an increase in the number of chronic diseases [38].

Statistical data analysis

The race participant’s questionnaire data were entered into an 
Excel spreadsheet (Microsoft 2010) and analyzed using the 
SAS v9.4 statistical software. Only data from the consenting 
runners were utilized for statistical analysis.

Prevalence ratios (PR) were calculated as the measure of 
association. Univariate unadjusted prevalence (% and 95% CI) 
and PR were reported for sex, race distance and age groups, 
running experience, training/running history, training speed, 
history of chronic disease and history of any allergies. The 
total sample (n = 76 654) was used to estimate the overall 
prevalence. Runners reporting other specific injuries and non- 
verified hITBS were excluded from the analyzes, resulting in 
a sample of 61 949. A multiple regression model was performed 
to determine independent risk factors associated with hITBS.

The categorical variables entered into the model included 
the demographics, history of chronic disease and a history of 
any allergy. A recurring statement was included to account for 
the exchangeable correlation structure as one runner could 
report more than one injury per year. The training and running 
variables were entered into the model as continuous variables. 
The prevalence of hITBS (% and 95% CI) was reported at the 
first quartile, median and third quartile for these variables. The 
chronic disease composite score was entered into the multiple 
regression model rather than the individual’s chronic diseases 
to provide a more parsimonious and robust model without 
the confounding effect of multi-collinearity. The multiple 
regression model included all the significant univariate risk 
factors, and the results for the final model only included the 
retained significant risk factors. The statistical significance level 
was 5% unless otherwise specified.

Results

Profile of all race entrants and study participants

The demographic profile (race distance, sex, age groups) of all 
race entrants in both the 21.1 km & 56 km Two Oceans 
Marathon for 2012–2015 were compared with the consenting 
running participants in this study (Table 1).

In our study population, there were significantly more race 
entrants in the 21.1 km race distance (p = 0.0011) compared to 
all race entrants than in the 56 km race distance. There were 
no significant differences when comparing sex and age groups 
between all race entrants and consenting race entrants.

Risk factors associated with hITBS (univariate analysis)

Runner demographics (race distance, sex, age) (univariate 
analysis)
The period prevalence of hITBS (n = 1 314) among all con-
senting race entrants (n = 76 654) in the past 12 months was 
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1.63% (95% CI 1.53–1.73). The number (n), prevalence (%; 
with 95% CI) and prevalence ratio (PR; with 95% CI) of 
runners with hITBS by race distance, sex and age group are 
depicted in Table 2.

There was a significantly higher prevalence of hITBS in the 
56 km vs. 21.1 km race participants (PR = 1.40; p < 0.0001) and 
in female vs. male runners (PR = 1.40; p < 0.0001). Compared to 
the >50 years age group, a significantly higher prevalence of 
hITBS is seen in the ≤30 years (PR = 3.02; p < 0.0001), 31–40  
years (PR = 3.00; p < 0.0001) and 41–50 years (PR = 2.01, 
p < 0.0001) age groups.

Training-related variables (years of recreational running, 
weekly running distance, running speed) (univariate 
analysis)
The prevalence (%; 95% CI) and unadjusted prevalence ratio 
(PR; 95% CI) of runners reporting hITBS by running, training/ 
racing history are shown in Table 3.

Fewer number of years as a recreational runner were asso-
ciated with a higher prevalence of hITBS (PR = 1.07, a 7% 
increase in risk for every 5-years fewer in number of years as 

a recreational runner; p = 0.0009). A slower average running 
speed was associated with a higher prevalence of hITBS 
(PR = 1.02, a 2% increase in risk for every 1 km/hr decrease 
in average running speed; p = 0.0066). Average weekly train-
ing/running distance in the last 12 months was not associated 
with hITBS (p = 0.80). There was no significant interaction 
between years as a recreational runner and running speed 
and the association with the prevalence of hITBS (p = 0.07).

History of underlying chronic disease and allergies 
(univariate analysis)
The number (n), prevalence (%; 95% CI) and unadjusted pre-
valence ratio (PR; 95% CI) of runners with hITBS by main 
categories of chronic disease and allergies are shown in Table 4.

In the univariate analysis, several specific chronic diseases are 
significantly associated with an increased prevalence of hITBS in 
distance runners. In decreasing order of PR, those with a PR 
above 2 include: any GIT disease (PR = 3.11; p < 0.0001); any 
hematological/immune disease (PR = 2.79; p = 0.0038); any kid-
ney/bladder disease (PR = 2.56; p = 0.0002); any nervous system/ 
psychiatric disease (PR = 2.25; p < 0.0001); any respiratory disease 

Table 1. The profile by race distance, sex and age groups of all race entrants, and consenting participants.

All race entrants (n=106 743) Consenting race entrants (n=76 654)

n % n % p-value*

Race distance
21.1km 64740 60.7 47069 61.4 p = 0.0011*
56km 42003 39.4 29585 38.6
Sex
Males 61815 57.9 44042 57.5 p = 0.05
Females 44928 42.1 32612 42.5
Age groups
≤30 years 27710 26.0 20168 26.3 p = 0.36
31–40 years 35049 32.8 25045 32.7
41–50 years 26964 25.3 19340 25.2
˃50 years 17020 15.9 12101 15.8

p: p-value. 
*All race entrants vs. consenting race entrants. 

Table 2. The number (n), prevalence (95% CI) and prevalence ratio (PR; 95% CI) of participating race entrants (n = 61 949) and entrants with hITBS (n = 1314) by 
race distance, sex and age group (univariate analysis).

Participating race entrants (n=61 949) hITBS group (n=1 314)

Characteristics n n Prevalence (95% CI) PR (95% CI) p-value

Race Distance
21.1km 39 581 736 1.87 (1.73–2.03) 1.40 (1.25–1.57)a p<0.0001
56km 22 368 578 2.63 (2.40–2.87)
Sex
Males 35 130 624 1.82 (1.67–1.98) 1.40 (1.25–1.58)b p<0.0001
Females 26 819 690 2.55 (2.35–2.77)
Age Groups
≤30 years 17 262 452 2.60 (2.36–2.87) 3.02 (2.34–3.91)c p<0.0001
31–40 years 20 416 528 2.58 (2.35–2.83) 3.00 (2.32–3.87)d p<0.0001
41–50 years 15 191 256 1.73 (1.52–1.98) 2.01 (1.54–2.63)e p<0.0001
˃50 years 9 080 78 0.86 (0.68–1.09) Reference group

n: number. 
PR: Prevalence Ratio. 
95% CI:95% Confidence Intervals. 
p: p-value. 
a56km to 21.1km. 
bFemale to Male. 
c≤30 vs. >50 years. 
d31–40 vs. >50 years. 
e41–50 vs. >50 years. 
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(PR = 2.23; p < 0.0001); and any symptoms of CVD (PR = 2.16; 
p = 0.0106). In addition, distance runners with a history of any 
allergies (PR = 2.43; p < 0.0001) were significantly associated with 
a higher prevalence of hITBS.

The relationship between the prevalence of hITBS and the 
number of chronic diseases (chronic disease composite score) 
is shown in Figure 1. For every two additional chronic diseases, 
the prevalence of hITBS increases 2.42 times (p < 0.0001).

Table 4. The number (n), prevalence (%; 95% CI) and prevalence ratio (PR; with 95% CI) of distance runners with hITBS by history of chronic disease and allergies 
(univariate analysis, unadjusted).

Consenting race entrants (n=61 949)

Race entrants reporting 
hITBS 

(n=1 314)

Characteristics n n
Prevalence % 

(95% CI) PR (95% CI) p-value

History of chronic disease
Chronic Disease Composite Score (0–10)# 0 chronic diseases 1.76 (1.65–1.89) 2.42 (2.18–2.69)§ p < 0.0001

2 chronic diseases 4.27 (3.89–4.69)
4 chronic diseases 10.34 (8.56–12.49)

1. Any risk factor for CVD yes 6628 234 3.62 (3.17–4.13) 1.84 (1.59–2.12) p < 0.0001
no 55321 1080 1.97 (1.84–2.10)

3. Any history of CVD yes 927 29 3.04 (2.03–4.56) 1.43 (0.95–2.15) p = 0.15
no 61022 1285 2.13 (2.00–2.26)

5. Any symptoms of CVD yes 559 30 4.56 (2.98–6.99) 2.16 (1.40–3.31) p = 0.0106
no 61390 1284 2.12 (1.99–2.25)

7. Any endocrine disease yes 1562 58 3.53 (2.63–4.74) 1.68 (1.24–2.27) p = 0.0066
no 60387 1256 2.10 (1.98–2.23)

9. Any respiratory disease yes 4925 221 4.35 (3.77–5.01) 2.23(1.91–2.61) p < 0.0001
no 57024 1093 1.95 (1.83–2.07)

11. Any GIT disease yes 1279 87 6.37 (5.12–7.92) 3.11 (2.49–3.89) p < 0.0001
no 60670 1227 2.05 (1.93–2.18)

13. Any nervous system/psychiatric disease yes 1210 65 4.69 (3.55–6.20) 2.25 (1.69–2.99) p < 0.0001
no 60739 1249 2.08 (1.96–2.21)

15. Any kidney/bladder disease yes 734 43 5.38 (3.88–7.47) 2.56 (1.84–3.58) p = 0.0002
no 61215 1271 2.10 (1.98–2.23)

17. Any hematological/immune disease yes 422 29 5.91 (3.75–9.29) 2.79 (1.77–4.41) p = 0.0038
no 61527 1285 2.11 (1.99–2.24)

19. Any cancer yes 862 17 2.33 (1.46–3.71) 1.09 (0.68–1.74) p = 0.74
no 61087 1297 2.14 (2.02–2.27)

History of Allergies
Any allergies yes 5313 255 4.61 (4.04–5.27) 2.43 (2.10–2.81) p < 0.0001

no 56636 1059 1.90 (1.78–2.03)

n: number of race entrants. 
PR: Prevalence Ratio. 
#continuous variable, therefore, no number of participants in the groups. 
Chronic Disease Composite Score: the composite number of chronic diseases for an individual. 
§average increase in the prevalence of hITBS for every 2 additional chronic diseases. 
CVD: Cardiovascular disease. 
GIT: Gastrointestinal disease. 

Table 3. The prevalence (%; with 95% CI) and prevalence ratio (PR; with 95% CI) of runners reporting hITBS by running, training/racing history (univariate analysis, 
unadjusted).

Running, training/racing history Points in the continuous variable#

hITBS group 
prevalence (%) 

(95% CI) PR (95% CI) p value

Number of years as a recreational runner 
(years)

3 years 2.30 (2.14–2.47) 1.07 (1.02–1.11)a p = 0.0009
6 years 2.21 (2.08–2.35)

13 years 2.02 (1.87–2.17)
Average weekly training/running distance in 

the last 12 months (km/week)
20 km 2.16 (2.02–2.31) 1.00 (0.99–1.01)b p = 0.80
35 km 2.15 (2.03–2.28)
50 km 2.14 (2.01–2.29)

Average training/running speed (km/hour) 9 km/h 2.23 (2.09–2.38) 1.02 (1.01–1.04)c p = 0.0066
10 km/h 2.18 (2.05–2.31)
11 km/h 2.13 (2.01–2.26)

points on the continuous variables are the 1st quartile, median and 3rd quartile for each training variable. 
PR: Prevalence Ratio. 
p: p-value. 
aaverage increase in risk for every 5 years fewer in the number of years as a recreational runner. 
baverage increase in risk for every 5 km increase in training distance per week. 
caverage increase in risk for every 1 km/hr decrease in average running speed. 
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Independent risk factors associated with hITBS (multiple 
regression analysis)

The multiple regression analysis included all univariate signifi-
cant risk factors to determine the independent risk factors 
associated with hITBS. The adjusted prevalence ratio (PR; 
with 95% CI) of the multiple regression analysis is depicted 
in Table 5.

The independent risk factors (adjusted for race distance, 
sex, and age) associated with a higher prevalence of hITBS 
were runners with a higher chronic disease composite score 
(PR = 2.38 times increased risk for every 2 additional chronic 
diseases; p < 0.0001), and a history of any allergies (PR = 1.90; 
p < 0.0001).

Discussion

This study aimed to identify selected independent risk factors 
associated with a history of ITBS (hITBS) in distance runners 
entering the 2012–2015 Two Oceans Marathon races (21.1 km 
and 56 km). The first main finding of this study was that 
a significantly higher prevalence of hITBS was associated 
with participation in longer race distance (56 km) race 
entrants, female sex, younger age, fewer number of years of 
recreational running, slower average running speed. A second 
main finding is that independent risk factors associated with 
hITBS in distance runners (multiple regression analysis adjust-
ing for age, sex, and race distance) were a higher chronic 
disease composite score and a history of any allergies.

Race distance, running experience, running speed, sex, 
age and hITBS

In this study there was a significantly higher prevalence of 
hITBS in the 56 km vs. 21.1 km race participants entrants (PR =  
1.40; p < 0.0001). Common contributors to the development of 
hITBS are training-related factors such as a sudden increase in 
training load [27] and running experience. There is limited 
evidence supporting that a sudden change in training load is 

linked with an increased risk of a running-related injury [47]. In 
our study, we noted that the average weekly training/running 
distance in the last 12 months was not associated with 
a higher prevalence of hITBS (p = 0.80).

It is suggested that novice runners who increased their 
running distance by more than 30% over a 2-week period 
appear to be more vulnerable to distance-related injuries 
such as ITBS compared with runners that increase their run-
ning distance by less than 10% [48]. A meta-analysis con-
cluded that novice runners have a significantly greater risk of 
injury per 1000 hours of running than recreational runners 
[15]. In our study we noted that fewer years of recreational 
running experience was related to a higher prevalence of 
hITBS, with a 6% increase in risk for every 5 years of less 
experience as a recreational runner. Research has shown that 
experienced runners’ past experiences and knowledge play 
a significant role in shaping their preventive behaviors [49]. 
It was also shown that the risk of injury is highest for less 
experienced runners who run at a slower speed [50]. We 
report that a slower average running speed was also asso-
ciated with a higher prevalence of hITBS, with a 2% increase in 
risk for every 1 km/hr decrease in average running speed. Slow 
running may reduce the angle of knee flexion at foot strike 
[28], and a runner’s state of exhaustion may also be contribut-
ing factors in the development of ITBS [36]. It has also been 
documented that for a given running distance, slow-speed 
running decreases knee joint loads per stride but, conversely, 

Figure 1. The relationship between prevalence of hITBS and the number of chronic diseases (chronic disease composite score) (shaded area is 95% CI).

Table 5. The prevalence ratio (PR; with 95% CI) of significant independent risk 
factors (adjusted for race distance, sex, and age) associated with hTBS in 
distance runners (multiple regression analysis).

PR (95% CI) p-value

Chronic Disease Composite Score 2.37 (2.11–2.66)# p<0.0001
Any allergies 1.87 (1.60–2.19) p<0.0001

Adjusted for gender, race distance and age groups. 
PR: Prevalence ratio. 
95% CI: 95% Confidence Interval. 
p: p-value. 
#average increase in the prevalence of hITBS for every 2 additional chronic 

diseases. 
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increases the cumulative load at the knee joint compared to 
faster running [51]. The primary reason proposed for the 
increase in cumulative load at slower speeds is the increase 
in the number of strides needed to cover the same distance 
[51]. Although speculative, the cumulative load on the ITB 
could also potentially be increased by slower running for 
a given distance. Another study concluded that small 
decreases in step width can substantially increase ITB strain 
as well as strain rates [52]. The existing body of research 
consistently demonstrates that increasing cadence within the 
range of 5% to 30% from the habitual cadence can confer 
protective mechanical benefits against injury. Several studies 
collectively support the notion that cadence modification is 
a valuable approach for mitigating the risk of musculoskeletal 
injuries during physical activity [53–55]. There was no signifi-
cant interaction found between years as a recreation runner 
and running speed (p = 0.07).

In our study we show that a higher prevalence of hITBS was 
observed among female vs. male runners (PR = 1.4; p < 0.0001). 
Multiple studies have highlighted the biomechanical risk fac-
tors associated with ITBS in runners, with a particular focus on 
female athletes. A systematic review provided quantitative 
evidence about the biomechanical risk factors associated 
with ITBS in runners, indicating that there is evidence that 
females diagnosed with ITBS display increased hip adduction 
and knee internal rotation angles [28,29]. As a result, this may 
exert an additional strain on the hip abductor muscles eccen-
trically, causing compression of the ITB against the greater 
trochanter or lateral femoral condyle, potentially leading to 
a greater prevalence of symptoms among female runners [56]. 
Furthermore, another study showed different alterations in 
running kinematics and attributed a greater strain on the 
iliotibial band (ITB) in female runners to their greater peak 
hip adduction angle and knee internal rotation angle [57].

Chronic disease history and hITBS

With physical activity being included in lifestyle modification, 
the popularity of distance running is increasing, and more 
older runners are entering races. Older runners are also likely 
to have a higher prevalence of chronic medical conditions 
such as cardiovascular diseases, diabetes and others. Recent 
publications report the relationship between chronic diseases 
(and allergies) and recurrent injuries [58], as well as between 
chronic diseases (and allergies) and all GORRIs [37–39,59]. 
More specifically, recently published cross-sectional studies 
on endurance athletes in cohorts of 29 585 distance runners 
[38], 2 824 trail runners [37] and 21 824 recreational road 
cyclists [40] report that GORRIs were associated with 
a history of multiple chronic diseases and any allergies. 
Results in recent cross-sectional studies conducted among 
distance runners concluded chronic diseases and allergies 
are associated risk factors for Medial Tibial Stress Syndrome 
(MTSS) [39] and Patellofemoral Pain Syndrome (PFPS) [59].

In this study, we show that hITBS is associated with 
a higher chronic disease composite score and a history of 
any allergies, independent of other risk factors. For every 
additional two chronic diseases, the risk of hITBS increases 
2.4 times. A history of any allergies is associated with a 1.9 

increase in the risk of hITBS. The specific chronic disease 
variables associated with the highest prevalence of hITBS in 
distance runners (in univariate) were those with any GIT dis-
ease (PR = 3.1), hematological/immune disease (PR = 2.8), kid-
ney/bladder disease (PR = 2.6), nervous system/psychiatric 
disease (PR = 2.3), respiratory disease (PR = 2.2) and any symp-
toms of CVD (PR = 2.2).

As this is a descriptive cross-sectional study, we cannot 
draw any inferences on the cause-and-effect relationship 
between hITBS and any of the identified independent risk 
factors such as a history of chronic diseases or allergies. 
There is no obvious direct link between a history of ITBS in 
runners and chronic diseases or allergies, and in this study we 
did not explore any potential mechanisms to explain such 
a link. However, there is some evidence that chronic diseases 
may be related to an increased risk of musculoskeletal injury in 
runners [38]. Chronic diseases may affect bony and soft tissue 
structures, either directly due to the underlying disease pro-
cess and/or indirectly, through the use of certain chronic 
medication [38]. There is evidence from several studies that 
a wide range of chronic diseases are associated with an 
increased risk of musculoskeletal injuries including bone stress 
injuries (chronic obstructive pulmonary disease (COPD) [60] 
and tendinopathy (obesity, hypercholesteremia and diabetes 
mellitus) [61–64]. There is also evidence that several medica-
tions used to treat chronic diseases are associated with an 
increased risk of musculoskeletal pathology, such as osteo-
porosis (corticosteroids) [65], osteopenia (proton pump inhibi-
tors, corticosteroids) [65], tendon ruptures (corticosteroids) 
[66], myopathy (statins and corticosteroids) [67,68] and tendi-
nopathy (fluoroquinolones [69], statins [64,70], corticosteroids 
[66], aromatase inhibitors [71], and isotretinoin [38]. [72] These 
potential musculoskeletal side effects of commonly used 
chronic medication could theoretically cause alteration in the 
biomechanics that could influence the development of ITBS.

For example, current thinking is that the pathology of ITBS 
is related to a complex relationship between the ITB and 
mechanical function of the in-series hip musculature (gluteus 
maximus and the tensor fascia lata) [34] and that rehabilitation 
should target neuromuscular control, endurance, and strength 
of the hip-abductor and external-rotator muscles [21]. Given 
that both chronic disease and medication used to treat 
chronic disease may negatively affect, for example muscle 
adaptation to load and healing, this can potentially increase 
the risk of developing GORRIs such as ITBS [38]. However, this 
is speculative and further study is required to explore these 
possible mechanisms. At this stage, clinicians that manage 
runners with ITBS by implementing injury prevention and 
rehabilitation programs, should just be aware of the possible 
association between ITBS and chronic diseases.

Allergy history and hITBS

We show that a history of allergies was an independent risk 
factor associated with hITBS (PR = 2.43 p < 0.0001). These 
findings are similar to those reported for any GORRIs, 
MTSS and PFPS in distance runners [38,39,59] and trail 
runners [37]. Available literature suggests there are signifi-
cant numbers of ultramarathon runners who have had 
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allergies and hay fever, with a point prevalence that varies 
between 25% and 42% [73,74]. As with chronic diseases, the 
association between a history of allergies and ITBS may be 
directly due to the underlying disease process and/or indir-
ectly, through the use of medication to treat allergies. There 
is evidence linking allergies to low bone mineral density 
and osteoporosis among adults and children, possibly due 
to chronic inflammation [75,76]. Furthermore, common 
treatments for allergies are histamine receptor antagonists 
(antihistamines) and corticosteroids, both of which can 
negatively affect muscle adaptation to load and healing, 
thereby indirectly be associated with hITBS [77–80]. Again, 
this is speculative and further study is required to explore 
these possible mechanisms and at this stage, clinicians 
should just be aware of the possible association between 
ITBS and allergies.

Strengths and limitations

One of the strengths of this descriptive cross-sectional study is 
that it is a very large study investigating selected risk factors 
associated with hITBS in distance runners in a multiple regres-
sion analysis. Over a 4-year period, comprehensive data were 
collected on all race entrants who registered and started the 
race. In addition, we report a high race participant consenting 
cohort (71.8%). The multiple regression analysis and the large 
sample size allow for valid results with narrow confidence 
limits. The study also has several limitations. The diagnosis of 
‘iliotibial band syndrome (ITBS)’ relied on self-reporting by 
participants and injury data are also limited by recall bias. 
We did implement measures to increase the accuracy of this 
diagnosis by including only race entrants who also consulted 
a health professional that could verify their diagnosis. It would 
be of interest to explore whether the identified risk factors are 
different between the 21 km vs 56 km race entrants however 
because of sample size we could not run analysis separately 
for the two race distances. We acknowledge that by postulat-
ing that these variables are potential risk factors associated 
with a hITBS, we cannot make any causal inference to speci-
fically guide injury prevention and treatment interventions. 
We use the term ‘associated with’ to refer to the relationship 
between these potential risk predictors and a hITBS, but we 
recognize the association does not imply a cause-effect rela-
tionship [81]. We also acknowledge that the magnitude of this 
statistical association (about 2X higher risk of chronic disease 
and allergies in runners with a history of ITBS) does not 
necessarily reflect the same magnitude when it relates to 
clinical significance, and this requires further study.

Conclusions

The prevalence of hITBS was significantly higher in the fol-
lowing runners: longer race distance (56 km), female sex, 
younger age, fewer years of recreational running experience 
and runners with a slower average running speed. 
Furthermore, distance runners with multiple chronic diseases 
and a history of allergies, who enter a mass community- 
based ultra-marathon event (56 km and 21.1 km), are at 
higher risk of hITBS. The risk factors associated with ITBS 

are complex; therefore, besides a comprehensive history of 
extrinsic risk factors and a detailed biomechanical evaluation 
focussing on the hip muscle complex, clinicians should be 
aware that chronic diseases and allergies are risk factors 
associated with a hITBS in runners. Although speculative, 
underlying chronic disease and allergies may affect the 
response and adaptation of tissue (e.g. muscle) to loading, 
and this has implications when prescribing exercise for 
patients with chronic diseases and during rehabilitation of 
patients presenting with ITBS. However, further research is 
needed to determine the cause-effect of these novel risk 
factors associated with ITBS in distance runners. Future tar-
geted and prospective studies should be able to improve risk 
factor knowledge and result in the implementation of effec-
tive preventive measures.

What are the new findings?

● There was a significantly higher (p < 0.0001) prevalence 
of hITBS in the longer race distance entrants (56 km), 
females, younger entrants, fewer years of recreational 
running (PR = 1.07; p = 0.0009) and slower average run-
ning speed (PR = 1.02; p = 0.0066).

● Runners with a higher chronic disease composite score 
(PR = 2.4 times increased risk for every 2 additional 
chronic diseases) are at higher risk of reporting 
a history of ITBS.

● Distance runners with a history of any allergies are 1.90 
times more likely to report a history of ITBS.

How it might impact clinical practice in the near future?

● Clinicians should be aware that chronic diseases and 
allergies are risk factors associated with hITBS in dis-
tance runners. Although speculative, underlying 
chronic disease; allergies and potentially the medica-
tion to treat chronic disease or allergies may affect the 
response and adaptation of tissue (e.g. muscle) to 
loading, and this has implications when prescribing 
exercise for patients with chronic diseases and during 
rehabilitation of patients presenting with ITBS.
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