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Abstract  

 

Objective: To determine if any gradual onset running-related injury (GORRI) was associated 

with any allergies, multiple allergies (allergies to animals, plants, medication) and allergy 

medication use. 

Design: cross-sectional descriptive study 

Setting: Two Oceans Marathons (56km, 21.1km), South Africa 

Participants: 76654 race entrants (2012-2015)  

Independent Variables: The prevalence (%), and prevalence ratios (PR; 95%CIs) for history 

of: 1) any allergies 2) multiple allergies to broad categories of allergens (animal material, 

plant material, allergies to medication, and other allergies) and 3) allergy medication use. 

Main Outcome Measures: Using a compulsory online screening questionnaire, the outcome 

was a history of any GORRIs, and subcategories of GORRIs (muscle, tendon) in the past 12 

months. and history of GORRIs (and subtypes of GORRIs) were reported. 

Results: In 68258 records with injury and allergy data, the following were significantly 

associated with reporting any GORRIs: a history of any allergy (PR=2.2; p<0.0001), a history 

of allergies to broad categories of allergens (animal, plant, medication allergy, other) 

(p<0.0001), and the use of allergy medication (p<0.0001). A history of any allergies (PR=2.4; 

p<0.0001), all broad categories of allergies, and allergy medication use were significantly 

associated with muscle (p<0.0001) and tendon injuries (p<0.0001). The risk of reporting a 

GORRI increased as the number of reported categories of allergies increased (p<0.0001).  

Conclusions: A novel finding was the cumulative risk effect with a history of multiple 

allergies. Further studies should aim to determine the underlying mechanism relating allergies 

and GORRIs. 

Keywords: allergies, epidemiology, overuse injuries, running, predictors 
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Introduction 

 

Physical activity is an integral component of lifestyle intervention for the prevention and 

treatment of non-communicable disease.1-5 Running is a popular form of physical activity, 

with a growing number of people participating in community-based endurance running 

events, such as the annual Two Ocean’s Marathon held in South Africa.6 Despite the 

numerous health benefits associated with running, long-distance running can also lead to 

medical complications and running-related injuries.7-11 An injury is defined as any tissue 

damage or other derangement of normal physical function, resulting from rapid or repetitive 

transfer of kinetic energy. Injuries can be classified according to the mode of onset: acute – 

sudden onset, repetitive – sudden onset, repetitive – gradual onset or mixed.12 Gradual onset 

running-related injuries (GORRIs) have a multifactorial etiology.13 Independent risk factors 

associated with running injuries (including GORRIs) in marathon runners have been 

identified and include previous injury, weekly training distance, weekly training frequency, 

and previous race participation.14,15 Whilst training history has been investigated as a risk 

factor for GORRIs, medical history not focusing on the musculoskeletal system has received 

less attention. The prevalence of allergies is higher in athletes than in the general population, 

particularly in athletes participating in outdoor endurance sports.16,17 New evidence shows 

that a history of chronic disease and any allergies are independent risk factors associated with 

a history of GORRIs in ultramarathon runners, trail runners,18,19 and cyclists.20 In the general 

population, musculoskeletal pathology in adults and children is also associated with allergies. 

Adults with atopic dermatitis have a higher risk of any injury causing limitation, in 

comparison to adults without atopic dermatitis.21,22 In one study, children with multiple 

allergies also have a higher risk of musculoskeletal problems in comparison to children 

without allergies.23 
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Currently it is not known if allergies to multiple allergens (e.g. plant material, animal 

material) or the use of chronic allergy medication is associated with a higher risk of running-

related injuries. It is important to identify runners at the highest risk and to optimize 

medication used to treat allergies. Risk of injury in runners with any allergy may also be 

specific to the tissue (muscle, tendon, ligament or bone) affected by injury. By knowing if 

specific injuries, by tissue type, are more common in runners who have any allergy (as well 

as allergies to multiple allergens), targeted injury prevention strategies can be implemented.  

The primary aim was to determine if a history of GORRIs in runners was associated with a 

history of any allergies, multiple allergies (allergies to multiple allergens) and allergy 

medication use. Additional aims were to determine if gradual onset injuries affecting two 

tissue types (muscle and tendon) were associated with a history of allergies to multiple broad 

categories of allergies and if the risk of a GORRI increased as the number of reported 

categories of allergies increased.  

Methods 

 

Study Design and Ethical Concerns: 

This was a cross-sectional descriptive study of data collected prospectively over 4 years 

(2012-2015). The Research Ethics Committee of the University of Cape Town (REC 

009/2011 and 030/2013) approved the protocol and the Faculty of Health Sciences of the 

University of Pretoria (REC 433/2015 and 292/2021) approved the ongoing analysis of the 

data. 
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Setting: 

The Two Oceans Marathon races (21.1km and 56km) are held annually in Cape Town, South 

Africa. The half-marathon is open to any novice runner and the ultra-marathon requires a 

<5:00 42.2km qualifying time to enter. This study forms part of the SAFER studies 

(Strategies to Reduce Adverse Medical Events for the Exerciser), which are aimed at 

minimising the risk of an adverse medical event during exercise.6 

 

Participants and Data Collection: 

All runners who entered either of the Two Oceans Marathon events (21.1km or 56km) from 

2012 to 2015 completed a compulsory pre-race medical screening questionnaire. Entrants 

who gave informed consent for their data to be used for research purposes were included in 

this study. The pre-race medical questionnaire was based on the European Association for 

Cardiovascular Prevention and Rehabilitation recommendations,24 and was implemented as 

an initiative to prevent medical encounters on race day and improve the preparation of the 

medical staff and thus, medical care. The questionnaire consists of 20 questions, with 

different sub-questions, relating to illness and injury of the athlete (further details regarding 

the questionnaire have been published previously).25 Injuries were defined as GORRIs based 

on the 2020 International Olympic Committee (IOC) consensus statement.12 Specifically, 

entrants were asked the following question regarding a history of gradual onset running-

related injuries (GORRIs): “Do you or did you suffer from any symptoms of a CHRONIC 

running injury (muscles, tendons, bones, ligaments or joints) in the past 12 months or 

currently?”. An injury for inclusion was defined as “an injury severe enough to interfere with 

running, or require treatment eg. use medication or require you to seek medical advice from 

a health professional”. Participants were asked to provide further information on their injury 

by indicating what anatomical area and type of structure was injured (muscle, ligament, 
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tendon, joint, nerve, bone) in a multi-select question. The medical questionnaire contained 

questions relating to the history of allergies, including subgroups of allergies and the use of 

chronic medication, including allergy medication. Entrants were asked the following 

questions pertaining to allergies and medication use: “Do you suffer from any allergies 

including a past history of allergies to medication, plant material or animal material?”. If a 

race entrant answered “yes”, they were asked to indicate the broad category/ies of allergy/ies 

they are allergic to, including allergy to animal material, plant material, medication, or ‘other’ 

(deemed multiple allergies if the participant ticked >1 category). Participants were asked if 

they use chronic medication to treat long-term medical conditions or injuries (multi-select 

question), which included using allergy medication. Further questions regarding training 

history (number of years as a recreational runner, average weekly running distance in the last 

12 months (km/wk), average training running speed (km/hr)) and chronic disease history 

were asked. For chronic diseases, ten individual disease groups were asked (risk factors for 

cardiovascular disease [CVD], history of CVD, symptoms of CVD, endocrine disease, 

respiratory disease, gastrointestinal disease, nervous system/psychiatric disease, 

kidney/bladder disease, haematological/ immune disease, and cancer), and from this a chronic 

disease composite score (out of ten) was calculated. 

 

Outcome Measures: 

The main outcome of this study was a history of GORRIs in the past 12 months amongst race 

entrants. Secondary outcome variables were a history of specific GORRIs related to muscle 

and tendon (the two commonly injured structure type in this cohort). The following 

independent variables of interest associated with GORRIs were explored: a history of: 1) any 

allergies 2) four broad subcategories of allergies (animal material, plant material, allergies to 

medication, and other allergies) and 3) allergy medication use. A final outcome was the 
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number of allergies to the four broad categories of allergens (maximum of 4: animal, plant, 

medication, other) as independent variables to investigate the risk with multiple allergies 

investigating a “dose-response” relationship between allergies and GORRIs. 

  

Statistical Analysis 

Entry data of all entrants and consenting entrants were analyzed using SAS statistical 

software (version 9.4, Cary NC). The three dependent variables for the models were binary-

scaled response variables that reported a history of GORRIs in the past year: (1) any running-

related injury, (2) muscle injury, (3) tendon injury. Runners could report up to three injuries 

in the past year. For some outcomes, notably those with a relatively small number of positive 

outcomes, problematic modelling situations arise with convergence problems, therefore the 

Poisson regression model was used with robust standard errors, as well as an associated log 

link option. All 3 outcomes had the same number of entrants and came from the same control 

pool of entrants, however for the prevalence modelling of the number of injuries, the control 

groups differed. The Poisson distribution with the PROC GENMOD statement and an 

associated log link option were used for all analyses. A repeated statement was included to 

account for the exchangeable correlation structure as a runner could enter up to four times in 

either the Ultra marathon or the half-marathon in this 4-year period, also the runner could 

potentially report more than one injury per year. The three outcome variables for past year 

injuries were modeled with a history of allergies as independent variables: any allergy as well 

as specific broad categories of allergies by the following allergens: animal material, plant 

material, other allergen, allergy to any medication and being on allergy medication. After a 

runner indicated an allergy for a specific year of entry, the runner was flagged as having a 

history of this specific allergy for all subsequent entries. Prevalence (% and 95% confidence 

interval [CIs]), adjusted for sex, age group and race distance with p-values for Type 3 
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Generalized Estimating Equation-analysis were reported. Finally, as with all previous SAFER 

papers (specifically a previous paper on GORRIs among Ultra runners)18 we include a 

multiple regression model to determine independent risk factors predictive of GORRIs. These 

independent risk factors included specific allergies, years being a recreational runner, average 

weekly training distance, average training running speed (km/h) and the chronic disease 

composite score. This model was again adjusted for sex, age group and race distance. 

Prevalence ratios (PR and 95% CI) were reported, and the statistical significance level was 

0.05, unless otherwise specified. 

 

Results 

 

The total consenting race entrants (n=76654) were similar in age and sex to all race entrants 

(n=106743), however there were 0.8% more 21.1km entrants in the study population 

compared to all entrants (Supplementary Table 1). 

 
Table 1: The number of entrants and prevalence (%: 95% CI) of a history of any GORRIs, muscle 
injuries and tendon injuries in all entrants with injury data (n=75401) 

 

Injury 
Total 

number of 
Entrants 

Number of 
Entrants with 
injury (n; %) 

Number 
of 

injuries 

Unadjusted 
Prevalence of 

number of injuries 
% (95%CI) 

Adjusted* 
Prevalence of 

number of injuries 
% (95%CI) 

Any GORRI  75401 7281 (9.7) 7623 10.8 (10.5-11.1) 11.4 (11.1-11.7) 
Muscle injury 75401 2942 (3.9) 2995 3.7 (3.6-3.9) 3.9 (3.7-4.0) 
Tendon injury  75401 1965 (2.6) 1985 2.5 (2.4-2.6) 2.5 (2.4-2.6) 

GORRI: gradual onset running related injury 
*adjusted for sex, age group, race distance 

 
The number of entrants and prevalence (%: 95% CI) of history of any GORRIs, muscle 

injuries and tendon injuries in all consenting entrants with injury data are shown in Table 1 

(n=75401 entrants with and without injuries). 
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Other recorded structural injuries include ligament (n=978), other (n=591), bone (n=544) and 

joint (465). The overall unadjusted prevalence for history of GORRI’s was 10.8% (95%CI: 

10.5-11.1). There were significant differences in the prevalence of any GORRIs, muscle 

injuries and tendon injuries for race distance, age groups (p<0.0001) and to a lesser extent for 

sex (p<0.02) (details in Supplementary Tables 2a-2c). Therefore, all further models include 

sex, age group and race distance as confounders. The overall adjusted prevalence of GORRIs 

was 11.4% (95%CI: 11.1-11.7), prevalence of muscle injuries was 3.9% (95%CI: 3.7-4.0), 

and tendon injuries were 2.5% (2.4-2.6), adjusting for sex, age group and race distance.  

 
Table 2: The number and prevalence (%; 95%CI) of any allergies, broad subcategories of allergies, and 
allergy medication use in all consenting entrants (n=76654) 
 

Allergy Number  
n # 

Prevalence  
(%; 95%CI) 

Any Allergy 9855 12.9 (12.6-13.1) 
Broad subcategories of allergies #   

Animal  3648 4.8 (4.6-4.9) 
Plant  4037 5.3 (5.1-5.4) 
Medication  3463 4.5 (4.4-4.7) 
Other Allergies 1784 2.3 (2.2-2.4) 

Allergy Medication Use 1602 2.1 (2.0-2.2) 
Medication: a reported allergy towards any medication; Allergy medication use: reported use of medication for 
the treatment of allergies 
#Entrants could report more than 1 allergy 
 
The number and prevalence (%; 95%CI) of any allergies, broad subcategories of allergies, 

and allergy medication use in all consenting entrants (n=76654) is shown in Table 2. The 

overall prevalence of history of any allergies was 12.9% (95%CI: 12.6-13.1). The prevalence 

by broad subcategories of allergies was highest for allergy to plants (5.3%; 95%CI: 5.1-5.4), 

however this was not significantly different to the prevalence of history of animal or 

medication allergies. 

 

The number, prevalence (%; 95% CI) and PR of race entrants with a history of gradual onset 

running-related injuries (GORRIs) by any allergies, broad subcategories of allergies and 
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allergy medication use (adjusted for sex, age group and race distance) is shown in Table 3 

(8738 missing data values; n=68258). There was a significantly higher prevalence of a 

history of GORRIs (PR=2.2; p<0.0001) in race entrants with a history of any allergy in 

comparison to runners not reporting any allergy. Similarly, race entrants reporting a history 

of allergy in any of the broad subcategories of allergies (animal material, plant material, and 

other) had a 2 times higher prevalence of a history of GORRIs (p<0.0001), and a slightly 

lower PR for allergy medication. There was also a significantly higher prevalence of any 

GORRI in race entrants who reported use of allergy medication (p<0.0001). 

 

Table 3: The number, prevalence (%; 95% CI) and prevalence ratio of race entrants with a history of any 
gradual onset running-related injuries (GORRIs) by history of any allergies, broad subcategories of 
allergies and allergy medication use (adjusted for sex, age group and race distance) (n=68258) (entrants 
with injury and allergy data, 8738 missing values)  
 

Medication: a reported allergy towards any medication; Allergy medication use: reported use of medication for 
allergies 
# Number of GORRIs with allergy types are greater than number of entrants with allergy types as entrants could 
report more than 1 GORRI and report more than 1 allergen subcategory 
PR: Prevalence ratio 
8738 missing values 
 
 

 

 
History of Allergy 

History of any GORRIs  
PR (95% CI) p-value 

n 
(7623)# 

Prevalence  
% (95% CI) 

Any Allergy  
yes  1740 22.0 (21.0 – 23.1) 

2.2 (2.1-2.3) <0.0001 
no 5883 10.0 (9.7 – 10.3) 

Broad subcategories of allergies     

Animal   
yes 694 24.3 (22.5 – 26.2) 

2.2 (2.1-2.4) <0.0001 
no 6929 10.9 (10.6 – 11.1) 

Plant  
yes 800 25.3 (23.6 – 27.1) 

2.3 (2.2-2.5) <0.0001 
no 6823 10.8 (10.5 – 11.0) 

Medication  
yes 571 19.5 (17.8 – 21.2) 

1.8 (1.6-1.9) <0.0001 
no 7052 11.0 (10.7 – 11.3) 

Other Allergies 
yes 377 23.9 (21.3 – 26.7) 

2.1 (1.9-2.4) <0.0001 
no 7246 11.1 (10.8 – 11.4) 

Allergy Medication Use 
 

yes 356 21.7 (19.2 – 24.5) 
1.9 (1.7-2.2) <0.0001 

no 7267 11.2 (10.9 – 11.5) 
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Table 4: The number, prevalence (%; 95% CI) and prevalence ratio of race entrants with a history of 
muscle injuries (n=63630) and tendon injuries (n=62620) by history of any allergies, broad subcategories 
of allergies and allergy medication use (adjusted for sex, age group and race distance)  

 

History of Allergy 
History of Muscle Injuries  

PR (95% CI) p-value 
n 

(2995)# 
Prevalence  

% (95% CI) 

Any Allergy  
yes  681 10.5 (9.7-11.4) 

2.4 (2.2 – 2.7) <0.0001 
no 2314 4.3 (4.2-4.5) 

Broad subcategories of allergies 

Animal   
yes 257 11.3 (10.0-12.8) 

2.4 (2.1 – 2.7) <0.0001 
no 2738 4.8 (4.6-5.0) 

Plant  
yes 288 11.7 (10.4-13.2) 

2.5 (2.2 – 2.8) <0.0001 
no 2707 4.7 (4.5-4.9) 

Medication  
yes 232 9.6 (8.4-11.0) 

2.0 (1.7 – 2.3) <0.0001 
no 2763 4.8 (4.6- 5.0) 

Other Allergies 
yes 156 12.6 (10.6 – 14.9) 

2.6 (2.2 – 3.1) <0.0001 
no 2839 4.9 (4.7-5.1) 

Allergy Medication Use 
 

yes 149 12.3 (10.3 – 14.8) 
2.5 (2.1 – 3.0) <0.0001 

no 2846 4.9 (4.7 – 5.1) 

History of Allergy 
History of Tendon Injuries  

PR (95% CI) p-value 
n 

(1985)# 
Prevalence  

% (95% CI) 

Any Allergy 
yes  462 7.3 (6.6 - 8.0) 

2.5 (2.3 – 2.8) <0.0001 
no 1523 2.9 (2.7 – 3.0) 

Broad subcategories of allergies 

Animal  
yes 185 8.4 (7.2 – 9.7) 

2.7 (2.3 – 3.1) <0.0001 
no 1800 3.1 (3.0 – 3.3) 

Plant  
yes 231 9.3 (8.2 – 10.7) 

3.0 (2.6 – 3.5) <0.0001 
no 1754 3.1 (2.9 – 3.3) 

Medication  
yes 148 6.4 (5.4 – 7.5) 

2.0 (1.7 – 2.4) <0.0001 
no 1837 3.2 (3.0 – 3.4) 

Other Allergies 
yes 82 7.6 (6.1 – 9.5) 

2.3 (1.9 – 2.9) <0.0001 
no 1903 3.3 (3.1 – 3.4) 

Allergy Medication Use 
yes 71 7.0 (5.4 -8.9) 

2.1 (1.6 – 2.7) <0.0001 
no 1914 3.3 (3.1 – 3.4) 

Medication: a reported allergy towards any medication; Allergy medication use: reported use of medication for allergies 
 # Number of Muscle injuries with allergy types are greater than number of entrants with allergy types as entrants could 
report more than 1 muscle or tendon injury and report more than 1 allergen subcategory 
PR: Prevalence ratio 
13366 missing values for muscle injuries 
14376 missing values for tendon injuries 

 
The number, prevalence (%; 95% CI) and prevalence ratio of race entrants with a history of 

muscle and tendon injuries by history of any allergies, broad subcategories of allergies and 

allergy medication use (adjusted for sex, age group and race distance) is shown in Table 4. 
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The overall prevalence of any allergy for those with muscle injuries was 10.5%. There was a 

significantly higher prevalence of a history of muscle injuries in race entrants with any 

allergies (PR=2.4; p<0.000; 95%CI: 9.7-11.4), including all broad subcategories of allergies 

and those reported using allergy medication (p<0.0001). The overall prevalence for any 

allergies for those with tendon injuries was 7.3%. There was a significantly higher prevalence 

of a history of tendon injuries in race entrants with any allergies (PR=2.5; p<0.0001; 95%CI: 

2.7–3.0), including all broad categories of allergies and those reported using allergy 

medication (p<0.0001).  

 

Prevalence of history of GORRIs and multiple allergies 

 

The prevalence of a history of any GORRI (%; 95% CI) by the number of allergies reported 

by entrants is presented in Table 5. (Supplementary Table 3 reports further results on the 

distribution of the number of Allergies in those with GORRIs) The main observation is that 

as the number of allergies increased, so did the risk of reporting a GORRI (p<0.0001) 

compared to race entrants who reported no allergies.  

 
Table 5: The prevalence of a history of any GORRI (%; 95% CI) by the number of allergies reported by 
entrants (adjusted for sex, age group and race distance) (n=68258) 
 

Number of 
allergies by 

subcategory of 
allergies# 

Total 
Number of 
Entrants 
(n=68258) 

Number of 
entrants with 

history of 
GORRIs 
(n=7623) 

Prevalence of 
GORRIs  

% (95%CI) 

PR (95%CI) p-value 

0 54310 5935 10.1 (9.8-10.4) -  
 
 

<0.0001 

1 4648 1079 19.9 (18.8-21.2) 2.0 (1.9-2.1) 
2 1410 483 26.4 (24.2-28.8) 2.6 (2.4-2.9) 
3 or more 267 128 32.5 (27.8-38.0) 3.2 (2.8-3.8) 

#combination of allergy to multiple allergens (animal material, plant material, medication) and other allergy 
Number of allergies by subcategory of allergens: 2 vs 1 PR=1.3 p<0.0001; 3-4 vs 1 PR=1.6 p<0.0001; 3-4 vs 2 
PR=1.2  p=0.0184;  
8738 missing values 
PR: Prevalence ratio 
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Discussion 

 

The main aim of the study was to determine if a history of GORRI in runners was associated 

with any allergy, multiple broad categories of allergies (plant, animal, medication allergy, 

other allergy) and allergy medication use. Additional aims were to determine if injuries 

affecting two tissue types (muscle and tendon) were associated with a history of allergies and 

if the risk of a GORRI increased as the number of reported categories of allergies increased. 

The main findings of the study were: 1) race entrants who reported any allergy were more 

likely to report a GORRI (PR=2.2); 2) entrants who reported an allergy to any broad 

subcategory of allergies were also more likely to report a GORRI (animals; PR=2.2, plants; 

PR=2.3, allergy to medication; PR=1.8, other allergies PR=2.1), 3) race entrants who 

reported any allergy and broad categories of allergies were also more likely to report muscle 

injuries (any allergy PR=2.4); and tendon injuries (any allergies PR=2.5). Finally, we show 

that there was a “dose-response” relationship between a history of any GORRI and a history 

of multiple allergies - as the number of allergies increased, so did the risk of reporting a 

history of any GORRI. 

 

Our first finding is that race entrants who reported any allergies were more likely to report a 

history of any GORRI. This is in keeping with results from previous studies in trail runners, 

ultramarathon running race entrants18,19 and recreational road cyclists,20 where a history of 

any GORRI was associated with a history of allergies. We must note that the race distance 

was controlled for, as the 56km entrants had a higher prevalence of GORRIs compared to 

21.1km entrants, most likely due to the larger training and running volume the 56km entrants 

are exposed to. In this study we report three novel findings: 1) the higher prevalence of any 

GORRI in running race entrants is associated with a history of subcategories of reported 
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allergies by allergens (animal, plant, other allergens and medications, minimal difference 

between subcategories), 2) allergies and subcategories of allergies are associated with muscle 

and tendon injuries, and 3) we observed “dose-response” relationship between a history of 

GORRI and multiple allergies in subcategories by allergies (animal material, plant material, 

medication allergy and other). As the number of reported allergies increased, the risk of a 

history of GORRI also increased. These findings raise several important questions. 

 

Is there any evidence that allergies are related to musculoskeletal injury in the non-athletic 

population? Our finding that gradual onset injuries are associated with allergies in the athletic 

population correlates with reports of higher risk of injuries and musculoskeletal complaints 

amongst atopic adults and children in the general population.21,22 Studies show that adults 

with atopic dermatitis have a higher risk of any injury causing limitation, in comparison to 

adults without atopic dermatitis.21,22 In a study looking at self-reported allergic diseases in 

children and musculoskeletal problems, children with allergies had an increased risk of 

musculoskeletal problems in comparison to children without allergies, and this association 

was strengthened by the allergy severity.23 This is important as it shows allergies are 

associated with musculoskeletal compromise amongst children and adults, which could 

translate to GORRIs in athletes.  

 

What are possible pathophysiological mechanisms that can explain the association between 

allergies and GORRIs in athletes? To date the underlying pathophysiological mechanism/s 

that could explain the association between allergies and GORRIs are not yet established. 

Broadly, we believe this may be due to the disease process itself such as the chronic low-

grade inflammatory state or the medication used to treat allergies (e.g. antihistamines and 

corticosteroids) or perhaps a combination of these.  
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In this study we show that injuries in soft tissues (muscle and tendon) are associated with a 

history of allergies. Approximately 2% of Achilles tendinopathies are due to inflammatory 

joint disorders such as Rheumatoid Arthritis resulting from persistent systemic inflammation, 

which may be low grade and subclinical.26 A chronic low grade inflammatory state, as seen 

in other conditions associated with tendinopathies, may therefore be one possible 

mechanisms to explain the increased risk of sustaining a GORRI in individuals with allergies. 

In another study, respondents with a history of any allergy or allergic reaction had a 43% 

greater odds of having low-back pain alone.27 In this study it has been suggested that the 

mechanism may be related, at least in part, by alterations in the hypothalamic-pituitary-

adrenal (HPA) axis function through the action of cytokines and/or other immune factors. It 

was suggested that variation in HPA-axis responsiveness could be a factor in the 

development of chronic pain.27 Therefore, although speculative, chronic low grade 

inflammation may be a mechanism to explain our finding that a history of multiple allergies 

is associated with a higher risk of GORRI.  

 

The potential effect of medications that are used in the treatment of allergies and increased 

risk of GORRI deserves discussion. Firstly, use of antihistamine medication may be 

associated with increased risk of GORRI. Histamine is released within skeletal muscle during 

exercise, resulting in increased local blood flow for several hours post-exercise.28,29 A recent 

study showed that taking combined histamine H1 and H2 receptor antagonists had a 

significant negative effect on time-to-completion of a 10km time-trial in competitive 

cyclists.30 This suggests that exercise-induced increases of histamine in skeletal muscle plays 

an important role in endurance exercise capacity.30 Histamine blockade may not only have a 

negative effect on endurance capacity, it may also contribute to an increased risk of gradual 

onset injuries by potentially influencing blood flow and nutrient delivery to skeletal muscle. 
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Secondly, use of corticosteroids may also increase risk of GORRIs. Different formulations of 

corticosteroids (inhaled, intranasal and systemic) are used to treat allergic rhinitis and 

asthma.31 Although systemic side effects of non-systemic preparations of corticosteroids are 

not well documented, when used frequently for a prolonged period, they potentially have the 

same adverse effects.32 Glucocorticoid-induced myopathy is an adverse effect of 

corticosteroid use and is due to decreased protein synthesis and an increased rate of protein 

catabolism resulting in muscle atrophy.33 The catabolic effect of corticosteroids on muscle 

may be a factor to consider for the link between medication used to treat allergies and risk of 

GORRI’s such as muscle injuries. Further studies need to be conducted to determine the 

cause-effect of the risk factors identified and the underlying mechanism for the relationship 

between allergies, subgroups of allergies and GORRIs. 

 

Strengths of this study includes a large sample size and high consent rate, making 

independent risk factor analysis possible using a multivariate risk prediction model. Runners 

were asked about specific subcategories of allergies in an online questionnaire, allowing 

further analysis to be conducted and establishing a novel risk factor for GORRIs. The main 

limitations of this study are that all data are self-reported and both the diagnosis of allergies 

as well as injuries that could not be verified. The information provided in the medical 

questionnaire was self-reported and therefore the extent of recall accuracy cannot be 

determined. Furthermore, this is a cross-sectional study, and we cannot establish a cause-

effect relationship between the risk factors identified, as well as the underlying mechanism 

leading to the association between GORRIs and allergies.  
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Summary and Conclusions 

In a large population size of runners completing 21.1km and 56km races over a 4-year period, 

we have established that there is an association between a history of GORRIs and self-

reported allergies in athletes. We also show that this association holds for subgroups of 

allergies (animals, plants, medication, other), for specific injuries (muscle and tendon), and 

that the risk of GORRIs is higher in athletes with multiple allergies. The mechanism behind 

this association is unknown, it may be due to the underlying inflammatory state in atopic 

individuals, or due to the medication used over prolonged periods of time to treat allergies. 

The main clinical implication of the findings in our study are: 1) we identified a subcategory 

of runners with a history of allergies that are at higher risk of GORRIs, which may require a 

different approach when advice on increasing training load is given, 2) we recommend 

obtaining a comprehensive medical history, including a history of allergies and medications 

used to treat allergies when evaluating a runner presenting with a GORRI, and 3) carefully 

consider the possibility that chronic low-grade inflammation resulting from allergies and the 

medications that are used to treat allergies in runners may be associated with an increased 

risk of GORRI. Our findings may also be used to implement programs to prevent muscle and 

tendon injuries in runners with a history of allergies. Further causative studies should be 

conducted to establish a better understanding of this mechanism. 

 

What are the new findings? 

 There is a higher prevalence of a history of GORRIs in runners with allergies and any 

subcategories of allergies (animal, plant, allergy to medication, other allergies) 

 There is a higher prevalence of a history of muscle and tendon injuries in runners with 

allergies and any subcategories of allergies (animal, plant, allergy to medication, other 

allergies) 
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 There is a higher prevalence of a history of GORRIs in runners with multiple allergies 

Practical Implications 

 Runners with allergies represent a subgroup with a higher risk of GORRIs 

 Clinicians can consider including a comprehensive history, including all allergies, 

when evaluating an athlete presenting with a GORRI 

 Clinicians should carefully consider the possibility that chronic low-grade 

inflammation resulting from allergies as well as medications that are used to treat 

allergies in runners may be associated with an increased risk of GORRI  

 More studies should be done focusing on the underlying mechanism relating allergies 

and GORRIs 
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