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THE POSSIBLE DETRIMENTAL EFFECTS OF MARATHON RUNNING ON THE 

GASTROINTESTINAL SYSTEM 

F C Mooren and B Stein.  

Department of Sports Medicine, Faculty of Psychology and Sports Science, Justus Liebig 

University Giessen. 5 

 

Introduction 

Until recently, research has been limited on the topic of the gastrointestinal tract within sports 

medicine. A recent search on PubMed for the combination of terms “sport” and 

“gastrointestinal tract” yielded only 1,271 matches and then for the combination “sport” and 10 

“intestine” only 304 matches were found (Diagram 1). These figures are far removed from 

those for organs such as the heart, skeletal muscles, lungs or vascular system, which are all 

currently the focus of research. This is all the more difficult to understand given the 

importance of gastrointestinal complaints in the practice of sports medicine or even in the 

practice of sports themselves (23). Questionnaire-based research at large sporting events, 15 

such as Riddoch and Trinik’s conducted at the Belfast City Marathon of 1986, reports an 

incidence of up to 50% in endurance athletes who, during the course of exercise or thereafter, 

complain of gastrointestinal problems of moderate intensity, for example: nausea or vomiting, 

reflux oesophagitis, diarrhoea etc. (18, 31, 34, 37). For up to a third of athletes the problem 

was reported to have been aggravating to such an extent that it had a detrimental effect on 20 

their performance (9, 3). Finally it was also found, that 5 – 6% of athletes used a medication 

specifically for gastrointestinal complaints, for example antacids, antidiarrhoeals etc. (26). This 

article will review the influence of exercise on the gastrointestinal tract through consideration 

of its symptomatology, influencing factors, clinical findings, diagnosis, pathophysiology, and 

therapeutic possibilities. It is not the aim of this work to present the already well-known 25 

preventative and therapeutic effects of sporting activity on gastrointestinal conditions such as 

diverticular disease, colonic carcinoma etc. 
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Symptomatology and Influencing Factors 30 

Through the incidence of complaints about gastrointestinal symptoms, it can be shown that 

running in particular, more than other sports, affects the lower gastrointestinal tract (3). 

Research from Peters et al. (1999) shows that these complaints occur more often (in 71% of 

cases) than those of the upper gastrointestinal tract (in only 36% of cases). In contrast, 

epigastric symptoms occur more often in cyclists (67% of cases) and 64% of sports-cyclists 35 

complain of symptoms in the lower intestine. 

The leading symptoms in long-distance runners are stomach cramps, an urgency to 

defecate and even diarrhoea, which is reported as haemorrhagic in the worst of cases. The 

symptomatology of the upper gastrointestinal tract includes, in decreasing order of frequency: 

loss of appetite, nausea, heartburn, and vomiting (35).   40 

It is reported in several studies that women are more frequently affected than men (3, 

31). It is worth mentioning the limitation however, that in these studies there were often far 

fewer women questioned than men. Various internal and external factors were identified 

which could possibly modulate the gastrointestinal symptomatology (Diagram 2). The 

intensity and duration of exercise are also important: the gastrointestinal symptomatology 45 
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Diagram 1: Results of a literature search in the databank PubMed with the search term "exercise" together with the 

respective given organ or tissue (valid: 20.05.2011) 
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shows a positive correlation with high, long lasting, exercise intensities. Further aggravating 

factors are related to nutrition; namely the time, composition and amount ingested before 

exercise (3). Nutrition that is high in calories, as well as high in fat or protein, should be avoided 

in the two hours prior to exercise (Diagram 3). Sports drinks also seem to worsen the 

gastrointestinal symptomatology, as opposed to drinking simply water (21).  50 

Conversely there is evidence however, that an individually customised and optimised fluid 

intake before and during a race correlates negatively with the gastrointestinal 

symptomatology (20). The same is true of the athlete’s age and their training status. It is 

understood that the gastrointestinal system adapts in the process of training, or rather its 55 

perfusion (see below) does, which mitigates the effects of physical exercise. Finally it should 

not be overlooked, that roughly 5% of athletes take anti-inflammatory medication due to, for 
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Diagram 2: Overview of positive and negative factors influencing exercise-

associated gastrointestinal symptomatology. 
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example, orthopaedic complaints, which can per se lead to corresponding damage of the 

intestinal epithelium (24).  

[Insert Diagram 3 here] 60 

 

Clinical Findings and Diagnosis 

The findings based on the exercise-associated symptomatology, which are best characterised 

clinically are: reflux oesophagitis and diarrhoea, with or without haemorrhages.  

 The severity of reflux oesophagitis is fundamentally dependant on three factors: the 65 

secretion of gastric acid, the competence of the lower oesophageal sphincter, and also gastric 

motility. There are only a few studies into the effect of sports activity on these factors. Less 

recent works show that the basal and maximal acid output able to be stimulated falls after 

acute, strenuous exercise. However there is proof that this finding differs for healthy 

volunteers and for patients with a gastric or duodenal ulcer (5, 14, 40). Studies concerning the 70 

influence of sporting activity on oesophageal peristalsis produce very heterogeneous results. 

A methodical and very well implemented paper from Nieuwenhoven et al. suggested that 

following exercise on an ergometer, at an intensity corresponding to 80% of the VO₂ max, 

peristalsis of the oesophagus is accelerated due to a synchronous loss of tone in the lower 

oesophageal sphincter (19). The prerequisites for reflux oesophagitis are given here in 75 

connection with the reduced gastric motility. The rate of gastric emptying shows a two-way 

dependence on exercise intensity. Whilst moderate exercise can lead to an improvement in 

gastric motility, any exercise corresponding to a VO₂ max of higher than 70 – 75% further 

restricts gastric emptying. This situation is further aggravated by exercising in the heat or in 

other dehydrating circumstances. Naturally, the composition of sports drinks has an influence 80 

on gastric emptying - as long as the drink’s sugar concentration lies under 10%, gastric transit 

does not appear to be impaired (6, 25). The reflux symptomatology seems to be stronger post-

prandially and in athletes who already complain of it when resting. If the complaints become 

regular, a clinical diagnosis is recommended: preferably one that includes a gastroscopy, 

Helicobacter pylori diagnosis, 24 hour pH-metry, and, as the case may be, an oesophageal 85 

manometry as well. 
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 The clinical diagnosis for diarrhoea focuses on an altered, fluid stool consistency, a 

cumulated stool frequency (> three per day) and an increase in the weight of the stool (> 250 

g per day). The occurrence of haemorrhages is dependent on underlying pathophysiological 

mechanisms alongside comparisons of occult haemorrhages to macro-haemorrhages.  90 

 An imbalance of three processes (motility, absorption and secretion) leads to 

diarrhoea. There is evidence that individual sections of the intestine are affected differently 

through exercise. In the small intestine, an increase in transit time under light exercise (VO₂ 

max between 40 – 50%) was observed (26), caused by a reduction of the migrating motor 

complex. But then in some studies a reduction of colonic transit time was reported. Since this 95 

reduction has the larger influence on the orofaecal transit time, they are often, in total, 

reduced by exercise. The longer the exercise lasts, the more distinct the disruption to the 

gastrointestinal integrity seems to be. An oft-proven indicator is the increase of 

lipopolysaccharides in serum, despite their volume not matching the athletes’ clinical 

symptoms (11). Apart from this, faecal-blood tests tested positive in around 20% of cases at 100 

marathon runs, but this could even increase up to 80% at ultramarathon runs (1, 15). In severe 

cases, a colonoscopy reveals gastrointestinal haemorrhages which are macroscopically and 

histologically akin to ischaemic colitis. Oedematous swelling of the intestinal wall without 

regular epithelium relief is detected in gastrointestinal transit by a computerised tomography 

(CT) scan, as well as by the double contrast method (12).  105 

In order to rule out nutritional incompatibilities, such as  lactose intolerance or fruc-

tose malabsorption, as the cause for complaints, clarification from a doctor is recommended. 

This can be done using a hydrogen breath test, by means of consuming either 50 g of lactose 

or 25 g of fructose. Bacterial overgrowth syndrome in the small intestine is also considered as 

a cause and can too be diagnosed by means of a hydrogen breath test. Of course, differential 110 

diagnoses should be considered, especially when travelling abroad, such as diarrhoea induced 

either virally or through enterotoxins, and certain food intolerances.  

 

Pathophysiological Mechanisms 

Several factors pertaining to the gastrointestinal symptomatology of exercise-associated 115 

complaints have already been addressed, covered as they are under Clinical Diagnosis. These 
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are for example, the changes affected to gastric motility. Aside from this, the exercise induced 

release of hormones from neuroendocrine tissue such as vasoactive intestinal peptide (VIP), 

secretin, pancreatic polypeptide (PP) and gastrin are postulated as triggers for the 

pathophysiological cascade (22, 36, 8). Simple mechanical components, like the typical vertical 120 

acceleration experienced during running, are also discussed in topical literature. The 

increased incidence of intestinal haemorrhages which occur in running, as opposed to cycling, 

are cited as evidence of this vertical acceleration (8). Finally, nutritional causes such as the 

increased supplementation of vitamin C or magnesium are suggested, although there is as of 

yet insufficient evidence for this (8). However probably the most significant pathogenetic 125 

factor is the change to gastrointestinal blood flow (Diagram 4).  

  

 

When beginning exercise, cardiac output per minute and perfusion to contracting 

tissues are raised through sympathetic activation. Similarly, circulation to the skin is 130 

significantly increased due to improved thermoregulation (8). In contrast, perfusion to the 

gastrointestinal tract is partly restricted by a reduction of parasympathetic tone, with blood 

flow to the gastrointestinal tract restricted to up to 20% of the resting rate (30, 32, 3). These 

results are made significantly more distinct by a low state of hydration, or when exercising in 

a hot environment (27).  135 

 Through this redistribution of perfusion, three important pathophysiological factors 

are initiated or strengthened in the external tissues: hypoxia, oxidative stress and 

hyperthermia. Local and tissue hypoxia leads to an adenosine-triphosphate (ATP) depletion 

with consequences for cellular metabolism and function. This is initially fundamental in the 

Food Induced GI-Complaints 
High calorie, carbohydrate and mineral contain-

ing foodstuff. 
Fatty foodstuff 

↓ ↓ 
High osmotic efficacy in the gastrointestinal 

tract 
A long time resting in the stomach 

↓ ↓ 

Stomach Cramps / Diarrhoea Bloating / Nausea 

Diagram 4: Mechanisms of different foodstuff-components on gastrointestinal symptomatology. 
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suspension of intestinal integrity, caused by the opening of tight junctions (39). This, as well 140 

as the death of epithelial cells (see below, re cell necrosis), leads to an increase in intestinal 

permeability for macro-molecules (>150 kDa) through the paracellular pathway. 

 In addition, the altered energetic state leads to a restriction of active transport over 

the enterocyte membrane and to a dysregulation of intracellular calcium levels. The latter can 

lead to intracellular protease activation, which culminates in cell necrosis (16). Alternatively, 145 

the induction of apoptosis in the gastrointestinal epithelium after exercise was also found 

(Mooren, unpublished observation). This damage to the gastrointestinal epithelium can also 

occur through the increased concentration of free-radicals. It is very well documented that 

ischaemia and above all, ischaemic reperfusion injuries, lead to a marked rise in reactive 

oxygen and nitrogen compounds (33, 8). Finally, it can be shown equally in vitro as in vivo that 150 

hyperthermia leads to membrane damage and the opening of tight junctions (17). Therefore 

all pathophysiological factors are in a position to gradually induce intestinal permeability 

through the opening of tight junctions and the decay of individual cells, culminating in 

structurally erosive, haemorrhagic tissue damage. On this point, it must not be forgotten that 

increased permeability already exists from the opening of tight junctions, inducing a local and 155 

systemic activation of the immune system due to an influx of endotoxins. An inflammatory 

cascade is thereby additionally triggered by local inflammatory modulators like tumour 

necrosis factor α or interleukin I, which can, at least initially, cause further damage to intestinal 

barriers. In addition, the systemic immune reaction remains suspected of being involved in 

the occurrence of exercise-induced heat exhaustion (13). Further research is needed to 160 

ascertain whether this possible association to gastrointestinal symptomatology during 

exercise is due to a warning or indicator function. 

 

Therapeutic Measures and Recommended Treatments 

If an athlete’s exercise-induced, gastrointestinal complaints have a confirmed diagnosis, then 165 

recommendations should be sought from various fields of medicine.  

 From the perspective of training methods, it is recommended initially in the training 

plan that workout intensity be reduced.  If by doing this, the symptomatology is alleviated or 

eliminated, the ongoing structure and intensity of the training plan should only be raised 
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gradually, in order to guarantee an appropriate adaptation. However if the athlete is not 170 

willing to do this, for example because they see this jeopardising their competitive targets, 

varying the type of exercise can be considered as an alternative. So-called “cross-training” (for 

example from running to cycling) can be helpful to carry on setting relevant training stimuli. 

On the other hand it should not be discounted that with the use of this approach too, the 

ambitious long-distance runner could certainly see their competitive targets at risk. 175 

 From the perspective of nutritional science, there are two factors which come to the 

fore: the quality/quantity of the nutrition ingested and also the time at which it was ingested 

(Table 1). The ingestion of high-calorie, carbohydrate-dense foodstuffs that are rich in 

nutrients is recommended between the training and competition phases. This is in order to 

maximise carbohydrate reserves and intestinal absorptive capacity, and to secure the 180 

ingestion of macronutrients as well as micronutrients. Therefore the following nutritional 

recommendations are appropriate for endurance exercise of one to three hours, such as that 

which takes place during marathon preparation. Daily carbohydrate intake should be between 

7 to 12 g/kg of bodyweight and on running days, protein intake should be 1.2 to 1.6 g/kg of 

bodyweight. The intake of fats should be appropriately planned, so that at least 25% of the 185 

total energy consumed is from sources of fat.  

Food with a high nutritional density should be avoided immediately before and during 

a race. It can worsen gastrointestinal symptomatology and carbohydrate ingestion is limited 

1. Good training and adequate preparation, e.g. being acclimatised is a crucial part of 
adaptation for the GI system. 

2. Securing sufficient hydration before, and during, the race. 

3. Development of a hydration strategy during the training phase. 

4. Avoid excessive consumption of foodstuffs before and during the race. 

5. Shunning of high-calorie, hypertonic food and drink 30-60 minutes before the race 
and during it. 

6. Ingestion of a large amount of roughage before the race to be avoided. 

7. Restriction of non-steroidal, anti-inflammatory medications. 

8. A visit to the toilet before the race. 

9. In the training phases between races, adaptation to the high-calorie, high-
carbohydrate nutrition with a high mineral density that is so important for endurance 
athletes. 

Table 1: Compilation of recommended treatments to avoid gastrointestinal problems in athletes (modified from Broun and 

Becker, 1993). 



1005845 
 

9 
 

during exercise. The recommended intake of carbohydrates derived from glucose (sucrose, 

glucose, maltodextrin) by Jeukendrup (2000), of 30 to 60 g/hour represents the upper limit of 190 

what the intestine is able to transport, at 60 g/hour (10). An intake beyond this is therefore 

pointless. High-fibre foodstuffs can also lead to significant problems due to their bloating 

effects.  

 The time of ingestion is an important factor in the occurrence of exercise-induced 

complaints. Food ingestion should not take place immediately before a race (i.e. in the 90 to 195 

120 minutes prior to the start), however it is not possible to offer straightforward 

recommendations since it can vary greatly from person to person. Tolerance to dairy products 

with a high lactose content is often decreased under stressful situations and can lead to 

gastrointestinal complaints when exercising. Low-lactose or even lactose-free products are 

better tolerated. 200 

 Before a race, attention should be paid to the state of euhydration. Two to three hours 

before the start of the race, depending on personal and thermal conditions, another 400 to 

600 ml of liquid should be drunk to keep a status of euhydration (29). In order to keep the 

levels of hydration as balanced as possible during the race, the intake of liquids should match 

that lost (a rise or fall of less than 2% of bodyweight is optimal) (7). In endurance races, 150 205 

to 350 ml of liquid should be drunk at the beginning, and then in 15 to 20 minute intervals 

thereafter, as according to the needs of the individual. For races lasting longer than an hour, 

drinks with a carbohydrate concentration of 4 to 8% and a sodium content of 50 to 1100 mg/l 

are recommended. Care must be taken here, since the sodium content in different mineral 

waters can vary massively. Excessive sweating, not ingesting enough sodium and/or 210 

overhydration can lead to hyponatraemia. Women are at greater risk, as are athletes with a 

low mass, and slow runners. The risk of hyponatraemia is also increased in cool environmental 

temperatures. In order to avoid the condition, a hydration strategy should be developed 

during training and the temperature on race-day taken into consideration (29, 3).  

 The choice of liquid can have a decisive influence on the symptoms of the exercise-215 

induced complaints. The individual tolerance to sparkling water mixed with fruit juice can 

differ considerably. The acid from the fruits contained in it can, among other things, play a 

part in the development of a reflux symptomatology and also in gastroparesis. Caffeinated 

drinks should be avoided due to their diuretic effects (26). The use of carbohydrate-rich 
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isotonic drinks, often apparent in endurance sport, must be regarded critically for their 220 

connection to exercise-induced complaints: the ingredients’ osmotic efficacy can lead to 

intestinal problems. Certain brands often sponsor endurance sport events and supply the 

refreshment stations. In preparation for a specific event, it is recommended that those 

athletes ordinarily afflicted by exercise-induced complaints research these products prior to 

the race and, where necessary, trial them in their preparation training. 225 

 Since the influence certain foodstuffs have on the occurrence of exercise-induced 

gastrointestinal complaints is individually very different, universal recommendations cannot 

be offered. According to the American Dietetic Association, the Dietitians of Canada, and the 

American College of Sports Medicine, it is recommended that endurance athletes determine 

their own individual tolerances. They also recommend that intolerances to certain foodstuffs 230 

should be clarified using the methods given above and an individual diet plan be developed 

with the help of a specialist sports dietician.  

 Otherwise, the same advice given to non-athletes for the prevention and treatment of 

reflux oesophagitis especially, and also of diarrhoea, also applies to athletes. Any foodstuff 

which can reduce the tone of the lower oesophageal sphincter (e.g. chocolate, peppermint, 235 

onions, fatty foods, alcohol, nicotine, coffee and citrus products) should be ingested sparingly. 

Ingesting food in the four hours prior to sleep often causes a nocturnal reflux symptomatology 

and therefore should be avoided. The upper body should lie slightly raised when sleeping. H₂ 

histamine receptor antagonists are prescribed therapeutically and in recent years, proton-

pump inhibitors are prescribed, especially for reflux oesophagitis. With simple diarrhoea, fluid 240 

replacement is essential. The administration of antimotility drugs where necessary, and even 

before heavy exercise, can be also considered. With the complete diagnosis of ischaemic 

colitis, stationary ingestion and intravenous rehydration are advised, as well as after evidence 

of antibiosis. To the knowledge of these authors there is, as of yet, no precedent in the 

literature for a surgical intervention to remove necrotic sections of an athlete’s intestine. 245 

 

Outlook 

The title of this review-article reads “The Possible Detrimental Effects of Marathon Running 

on the Gastrointestinal System.” After the evidence given, it can initially be seen that there 
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are negative effects when marathon running. These however must be considered in 250 

connection with the inherent ambivalence of sport: sport is healthy, but it also poses a risk. 

This is equally valid for the gastrointestinal system as for every other organ system. Still, it 

should be properly emphasised that the more serious incidents, such as haemorrhagic colitis, 

very seldom occur. Nevertheless the high number of athletes with moderate symptomatology 

proves that the gastrointestinal tract can clearly be a sensitive indicator for: 1) the relationship 255 

between performance and performance-capability or capacity; and 2) the determining factors 

of sport, for example hydration status. The enteral system’s role here as an indicator for 

overexertion definitely merits further attention. Another question which remains unanswered 

is: what role do the exercise-induced alterations in the gastrointestinal tract play for an 

athlete’s regenerative phase? In this respect, it would be desirable for the gastrointestinal 260 

tract, with regard to its reaction to exercise and its adaptability, to be the focus of more sports 

medicine research. 

 

Declarations of financial interests and relationships, such as patents, royalties or business 

support: none. 265 

 

This article by FC Mooren and B Stein, which originally appeared in the Deutsche Zeitschrift für 

Sportmedizin Vol. 62 (9) in 2011, was translated from German into English by D Twyman. 
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THE POSSIBLE DETRIMENTAL EFFECTS OF MARATHON RUNNING ON THE 

MUSCULOSKELETAL SYSTEM 

F Mayer, J Weber, M Cassel, J Müller, N Riegels, S Müller 

Potsdam University Outpatient Clinic, Centre for Sports Medicine, Recreational and High 

Performance Sports. 5 

 

Introduction and Background 

Running continues to be immensely popular (4). Recent data shows an increase in the 

percentage of runners at around 15 – 25% of the German population (4, 20). In addition, the 

proportion of female runners is recorded to have now increased to 40% of the entire running 10 

population (20). This is due to a heightened interest in marathon running and can be proven 

by the plethora of marathon events held in Germany. If one considers the number of runners 

who have successfully completed an official marathon event in Germany, between 2003 and 

2008, it amounts to a near constant total of 130,000 athletes per year (www.marathon.de). 

 Admittedly, the total number of musculoskeletal complaints has increased, however 15 

the relative risk of injury and its degree of severity are low in comparison to other sports. They 

are mostly overload complaints, with a low to moderate degree of severity, though they often 

last longer (6, 16, 17, 24). Acute injuries rarely occur. Nguyen et al. researched the necessity 

of claims for medical help during a marathon from a total number of 4,837 runners (18). It 

was shown that in around two-thirds of cases medical help is required at the end of the run, 20 

especially so for first-time entrants. A total of 251 cases revealed that musculoskeletal 

complaints are the most (34%) prevalent. 26% of athletes took medication, for example, for 

headaches; 19% were treated for dizziness and dehydration; and 11% were treated for skin 

injuries (18). Alonso et al. analysed the complaint and injury rate during the IAAF World 

Championships in Athletics in Osaka (1). Injuries and complaints from all disciplines were 25 

recorded. It was noticeable, that from a total of 192 cases with 1660 athletes from 49 nations 

(97/1000 accredited athletes), mainly the distance running events (women’s 1,000 m, 

women’s 3,000 m steeplechase, and men’s marathon), aside from the decathlon, collected 

the highest frequency of complaints (1).  The lower extremities were affected in 80% of cases 

http://www.marathon.de/
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and were mostly recorded as overload injuries (1).  The question of possible (and where 30 

appropriate, lasting) damage to the musculoskeletal system through excessive running has 

long been discussed. Under the assumption of repetitive microtrauma to cartilage, bones, 

tendons and ligaments, it is often cited that the increased, repeated stresses exceed the 

structures’ tolerance boundaries. In this context, the specific risks of possible degenerative 

joint damage, as well as of irreversible tendon pathologies, must be discussed. Whether the 35 

marathon per se has an increased potential for damage, or whether running-specific 

pathologies emerge on the basis of previous existing damage, must also be further 

differentiated. However it remains disregarded that on the one hand, the strong adaptation 

of all tissue structures through physical activity is by now well proven and, on the other hand, 

that the progression and severity of running-specific complaints is normally so 40 

uncomplicated. Finally, it must be considered that in the majority of cases, conservative 

therapy is available until full recovery is achieved.  

 

Epidemiology and Risk Factors of the Frequent Symptoms in Running 

The knowledge of which factors can trigger complaints plays a central role for both the 45 

prognostic assessment of possible (lasting) complaints and their progression, and for efficient 

therapy and prevention. However the literature on this matter is currently incomplete. 

Therefore an overwhelming number of explanations are based on empirical evidence and 

even fewer on long-term controlled data. For the most part, this is not due to missing or 

unverifiable effects, but instead often due to a restriction on the research quality; or at least 50 

according to the currently valid criteria of evidence-based medicine. 

 Running-specific complaints can occur at multiple locations in the lower extremities 

and lumbosacral junction. These are normally related to overload reactions. Tendinopathies 

are common, as are non-specific lower-back pains, patellofemoral pains, periosteal stress 

reactions and also a variety of more rarely occurring symptoms (see Table 1; 6, 16, 24). 55 

Although there is a low degree of severity of pathologies, around 30 – 75% of all runners have 

to deal with (mostly) overload complaints in the course of their career (3). In the past, 

different authors concerned themselves with the analysis of possible predisposing factors and 

in doing so, differentiated between intrinsic (relating to the runner) and extrinsic (relating to 
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the running environment) factors (2, 3, 6, 24). The presence of a previous injury, a low amount 60 

of training experience, or a high running volume of over 60 km (roughly 37.5 miles) per week 

could all potentially increase the risk of a complaint. Prior to, and during, the Rotterdam 

Marathon, Van Middelkoop et al. evaluated the frequency of complaints in the course of the 

run. From a total of 1,500 runners questioned, 694 responded and 165 of those reported a 

complaint. In total, 17 of these runners with complaints (10.3%) did not finally complete the 65 

marathon (25). Three months after the competition only another 42 patients complained of 

problems when exercising and 27 had made use of medical treatment. In terms of therapy, 

40 athletes reported having been treated with physiotherapy (218 treatments in total). As a 

whole, further evidence arises for the low degree of complaint-severity and uncomplicated 

progression as a result of low social and clinical consequences (25).  70 

 

Symptom Incidence* 

Chronic, non-specific back complaints ~ 10 – 15% 

Muscular complaints (above all in the thigh and calf) ~ 5 – 30% 

Patellofemoral complaints (incl. Retinacula)  ~ 15 – 30% 

Tendinopathies at multiple localisations (Patella tendon, 

Achilles tendon, M. tibialis posterior) 

~ 10 – 30% 

Illiotibial Band Syndrome ~ 5 – 10% 

Medial shin splints ~ 8 – 15% 

Plantar Fasciitis ~ 4 – 10% 

Stress fractures (Metatarsalia, Tibia, Naviculare, Calcaneus) < 10% 

Nerve compression syndrome (i.a interdigital, tibial, 

peroneal) 

seldom 

 

 

* Exact data for the incidences of individual pathologies are not readily available and are dependent on the method of study 

(relating to, i.a load volume, anthropometry, age, gender, total number of running-specific complaints etc.). Different authors 

describe, in total, an incidence of 19.4 – 79.3%. Depending on the research group and sample, different localisation-specific 

incidences are cited for: the knee joint region (7.2 – 50.0%); the thigh (3.4 – 38.1%); the lower leg (9.0 – 23.2%); as well as 

for the foot and toes (5.7 – 39.3%) (cf. 24). The cited incidences in the table are to be understood as approximate and 

represent the limits of the occurrence frequency (from various publications and several data). 

Table 1: Common running-specific complaints, their localisation (from proximal to distal) and approximate incidences. 
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Van Gent et al. published a review in 2007 on the incidences and determinants of 

running-specific complaints (24). After inspecting a total of 1,113 titles, or rather abstracts, 75 

172 relevant articles were extracted, of which 17 (13 prospective and 4 retrospective cohort 

studies) with a total of 12,850 runners, were finally included in the survey. The predominant 

race distance for the included runners was the marathon. There is an incidence of running-

specific complaints, depending on the author and method, of between 19.4 and 79.3% (thigh 

3.4 – 38.1%; knee 7.2 – 50%; lower leg 9 – 23.2%; foot and toes 5.7 – 39.3%). The results for 80 

the necessity of medical therapy for the complaints varied between 6.2 and 17.9% (24). The 

results for the analysis were inconsistent with regard to the complaint triggering factors, 

which the authors distributed in the areas “systemic”, “training”, “health” and “lifestyle”. The 

rising age and anthropometric data do not approbate a uniform picture of evidence-based 

judgement; the oft-discussed alignment of the skeletal axis (referred to as simply ‘alignment’) 85 

is not deemed relevant. Likewise the running surface, time of day, distance profile and 

running speed have apparently no influence on the risk of running complaints. In contrast, a 

high running volume (>60 km or 37.5 miles / week for men) and previous existing complaints 

in the patient history are deemed relevant. Lifestyle factors such as alcohol consumption, 

smoking and the parallel practice of other sports hold rather less significance (24). 90 

 Running novices, or those with little running experience, are attributed a higher risk 

of injury (4). Buist et al. researched 532 novice runners between the ages of 18 and 65 who 

were preparing themselves over a 13-week training programme for a four-mile run. The 

runners’ training programme consisted of three weekly workouts of combined running and 

walking training (at a self-determined speed and over a chosen distance). The results revealed 95 

33 cases of complaint per 100 hours of training (20.6 / 100 runners). For novice runners, a 

connection was found with previous injuries; in male runners it was with BMI and previously 

practiced sports. It is interesting that previous experience in sports with axial stress on the 

musculoskeletal system could be proven to be a predictor of a reduced complaint rate. 

 Following on from this, Fredericsson, in his 2007 review, describes how two-thirds of 100 

all runners can develop complaints which ultimately lead to a reduction of running-load. Of 

those, marathon runners are especially affected; whereas older, more experienced runners 

are injured markedly less often (6). When compared to other sports, the complaint and injury 

rate in running is nevertheless very small and is characterised by the pathologies’ low degree 
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of severity. Similarly the authors discuss the presence of a positive patient history, and 105 

increasing the running volume too quickly (> 65 km or 40 miles / week; relative risk 2.88) as 

predisposing factors. 

 Hesar et al. researched the influence of gait-analytical factors on possible lower-

extremity complaints in 131 healthy volunteers during a training period of 10 weeks with 

three training sessions per week (8). Running-specific complaints were recorded in 27 110 

subjects. Based on plantar pressure distribution measurements, the authors judged a slight 

pronation of the rear foot during landing and a laterally aligned rollover as risk factors for 

overload complaints. Azevedo et al. found a reduced amount of movement in the knee-joint 

and reduced activity in the M. tibialis anterior (before ground contact) and in the Mm. rectus 

femoris and gluteus medius (after ground contact) in 21 runners with Achilles tendinopathy. 115 

The authors infer that runners with Achilles tendinopathy exhibit an altered knee-kinematic 

and reduced muscular activity (2). Rehabilitation programmes and possible concepts in the 

shoe and insole industry should take this into consideration. 

 A significant pathology in running is the so-called medial tibial stress syndrome. 

Hubbard et al. researched 146 athletes during a running season for possible factors in the 120 

occurrence of this pathology (9). In total, 29 athletes developed complaints in the area of 

medial tibial stress during the observation period. In retrospective contemplation of the 

cases, a clustering of athletes with less than five years of training experience and previously 

existing stress fractures or medial tibial stress syndrome was finally shown. Raissi et al. 

researched the influence of the leg-axis on the possible emergence of medial shin splint 125 

complaints (19). They found complaints in around 20% of athletes over an observation period 

of 17 weeks, however they saw no connection to the recorded variables of the leg-axis. 

 

Acute Stress Reactions and Degenerative Joint Changes 

In order to discuss the possible damage to the musculoskeletal system through marathon 130 

running, it is necessary to both capture the stress present directly after the run, and also to 

analyse the long-term changes, especially those to the joint cartilage. The stress present 

throughout a marathon run was researched, focusing on the knee joint in particular (22, 23). 
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Through MRI imaging prior to running (in contrast to a control), existing pathologies could be 

captured and their progression documented through the use of control scans after the run. 135 

 Hagemann et al. evaluated possible knee pathologies following an ultramarathon in 

their MRI study and discussed the question, as to whether the stress exacerbates any existing 

pathologies (7). Included in the study were 10 randomly chosen athletes, all of whom had 

completed a marathon per year for five consecutive years. MRI scans of the knee joint were 

taken 48 hours before, 48 hours after, and one month after the marathon. In every knee joint 140 

scanned, an increased accumulation of fluid could be detected before the race, which 

increased further in five of the subjects following the run. It was also noticeable that the signal 

intensity of the patellar and quadriceps tendon increased in six runners. The overwhelming 

majority of the results regressed one month after the marathon, or were no longer present 

at all. Previous complaints were not influenced by the run. There was no proof of bone or 145 

cartilage lesions either. Comparable results came from Schueller-Weidekamm et al. in their 

research on 22 non-professional marathon runners (22). By using MRI scans similarly taken 

before and after the run, they could show that a marathon does not cause any serious damage 

to cartilage, bones, tendons or ligaments (22). Only a small increase in intra-articular fluid in 

the knee joint was evident. Stahl and co-workers compared MRIs of marathon runners’ knees 150 

before and after a competition with a control group comprised of physically active subjects 

(23). Since the runners presented a slightly higher rate of cartilage abnormalities in 

comparison to the control group, they were assigned a slightly higher, although not 

statistically significant, MRI-score for knee joint pathologies. The marathon run per se did not 

lead to a change in the imaging results. 155 

 The question whether running stresses increase the risk of an arthrosis is often 

controversially discussed (11, 12, 13, 21, 26) (Table 2). Different authors can prove here 

however, that running stress per se poses only a slight risk in developing a hip or knee joint 

arthrosis, as long as there are no previous injuries at the affected joints (5). Kettunen et al. 

researched a large number of former athletes, who were at competition standard on an 160 

international level, with regard to a later development of a knee and/or hip joint arthrosis 

(10). They found that the risk increases with age, a BMI >25, the presence of previous injuries 

and also with a high amount of physical stress in the workplace (10). In comparison to other 

sports, long-distance running resulted in an odds ratio of under 1.0, in terms of both knee and 
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hip joint complaints. Kujala et al. carried out a follow-up study of former elite athletes (2,448 165 

male athletes who represented Finland between 1920 and 1965 at the Olympic Games, World 

or European Championships, or other international competitions) and analysed the number 

of subjects who were treated in a hospital due to an arthrosis (12). The results show that in 

comparison to a control group – taking all sports into consideration – roughly three times as 

many former athletes were treated for arthrosis (predominantly for a hip and knee arthrosis). 170 

However the comparison with other sports revealed that running presented a much lower 

treatment rate and that especially post-traumatic arthroses should be considered (12).  

Author Form of Stress Risk of Arthrosis 

Cymet et al. (5) Long-distance running →→ 

Kettunen et al. (10) Endurance sport →→ 

Konradsen et al. (11) Long-distance running →→ 

Kujala et al. (12) Long-distance running →↑ 

Lane et al. (13) Running →→ 

Marti et al. (14) Long-distance running →↑ 

Schmitt et al. (21) Marathon →↑ 

 

Conclusions 

On the basis of contemporary publications, it cannot be assumed that the stresses of a 175 

marathon cause lasting damage to a healthy musculoskeletal system. At present it can be 

proven, only that it is to be expected through the stress of a limited increasing intra-articular 

fluid content and through the higher stress on tendons. However both of these findings 

dissipate after a short time. Whether a lasting adaptation to running stress without the 

collection of fluid and tendon stress is possible, remains ambiguous and requires further long-180 

term research for clarification. Through the integration of known predictors, a particularly 

high importance should be attached to a positive patient history containing running-specific 

complaints or previous injuries. Therefore secondary prevention (e.g. through regular 

strength training and sensorimotor training) is attributed a higher value for known running 

complaints. From this perspective, the question of possible degenerative joint changes caused 185 

Table 2: Risk of developing an arthrosis (→→ no heightened risk; →↑ none to slightly increased risk, modelled after 15). 
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by marathon running must also be discussed. In the healthy, it can be expected that no 

increased risk exists (but in contrast a series of preventative orthopaedic and cardiovascular 

effects are proven), but when based on a combination of a previous injury and a high running 

volume (>60 km or 37 miles / week), a single case can be taken as proof of an increased 

relative risk (Table 3).  190 

 In comparison to other studies, the often changeable definition of running-specific 

complaints (extent, localisation) must be taken into account. Different specifications for the 

incidence result mostly from the fact that the different running injury classifications and 

definitions are all related. Furthermore, the research is often carried out with varying study 

designs (e.g. prospective, retrospective) in varying populations (e.g. leisure runners, top 195 

athletes, beginner runners) and with regard to various reference values (training load, 

observation period and follow-up). A concluding assessment therefore currently seems 

difficult (Table 3). 

  Low Risk Moderate Risk High Risk 

Predictors Volume > 60km / 37 

miles per week 

 + (+) 

 Previous injury  + (+) 

 Anthropometry +   

 Age / gender +   

 Training environment +   

 Training experience 

(little) 

 +  

 Running speed +   

Load Acute +   

 Recurring +   

 Recurrent by previous 

injury 

 + (+) 

Arthrosis Knee +   

 Hip + (+)  

Table 3: Schematic representation of the risk (low, moderate, high) for the emergence of running-specific complaints, 

depending on the different intrinsic and extrinsic influencing factors. 
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 On the basis of the data currently available it can at least be assumed, that the positive 

effects of running in general, and the marathon specifically, far outweigh the risk of any 200 

musculoskeletal damage. 

 

Declarations of financial interests and relationships, such as patents, royalties or business 

support: none. 
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Introduction 

Marathon runs have grown increasingly popular in recent years and have since become mass-

participation events, in which highly-trained endurance athletes take part alongside 

recreational runners from nearly every age-group and performance level. However there are 15 

also health risks to be considered. The risk of sudden cardiac death is repeatedly being 

addressed, the prevalence of which is reported as 1:45,000 in the USA (63) according to a 

contemporary investigation into marathon running, and is cited as 1:80,000 for the London 

Marathon (62). In comparison, a retrospective analysis of the risk of sudden cardiac death in 

a marathon run estimates an event rate of 0.8 / 100,000 participants, no higher than that of 20 

a fatal traffic accident (38). However in the previously mentioned investigation, only data 

from the media and from running clubs etc. was gathered, therefore the study’s results must 

be critically examined, just as with the results of other retrospective studies into sudden 

cardiac death during sport.  

 Exercise-induced acute, or chronic, damage to the heart from marathon running and 25 

other (ultra-)endurance exercise is also discussed (59, 60). Described predominantly were the 

exercise-induced rise in new cardio-specific laboratory parameters (esp. Troponin and B-type 

natriuretic peptide [BNP]), the acute changes to cardiac function, and the isolated cardio-
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morphological peculiarities in endurance athletes from cross-sectional studies, ascertained 

by means of newer imaging techniques (Tissue-Doppler and Speckle-Tracking 30 

echocardiography, late enhancement MRI, and CT). Consequently in this respect, current 

relevant publications on the theme of ‘marathon’ should be explored.  

 

Cardiac Markers 

Troponin 35 

Based on a plethora of studies on (ultra-)endurance exercise, it can now be regarded as a 

certainty, that prolonged strenuous exercise leads to a limit-exceeding increase in cardiac 

biomarkers in the blood for the majority of athletes, normally raised only after a myocardial 

infarction (cardiac troponin T and I) or after a heart failure (BNP and N-Terminal pro BNP [NT-

proBNP]). In a meta-analysis of over 1,000 endurance athletes, the proportion of troponin-40 

positive athletes after a marathon and ultra-marathon, a cycle and mountain-bike marathon, 

or a triathlon, similarly amounted to 47% for the third-generation cTnT (56). In studies with a 

comparable proportion of cTnT-positive athletes (47% in (44); 45% in (26); 43% in (40)), the 

percentage of troponin I is higher at 74% and 81% (42, 43, 44). When applying the new, highly-

sensitive, troponin T test (hs-TnT), the proportion of troponin-positive athletes after a 45 

marathon run was comparably high at 86% (from 85 athletes researched) (26) and troponin 

levels were raised in all athletes after running a marathon (40). Subsequently it can be 

assumed, that the newer, more sensitive, troponin test can detect raised concentrations of 

troponin in practically every athlete, after running a marathon or following other prolonged 

strenuous exercise. 50 

 Exercise-induced increases in troponin occur equally in older, as well as younger, 

marathon runners; however they are smaller in well-trained athletes than in the less well-

trained (30). Reports of troponin increases induced by endurance exercise in well-trained 

sledge dogs (23) or race horses (12) prove that this is not just a human phenomenon. 

 The decrease in the proportion of troponin-positive athletes, with an increasing 55 

exercise duration and therefore a reduced exercise intensity (56), is assumed to be caused by 

an intensity-dependent rise in troponin (48). This hypothesis confirms Fu et al.’s experimental 
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treadmill study with four different endurance exercises, in which both the proportion of 

young (around 15 years old) troponin-positive endurance athletes, and the extent to which 

their troponin-levels rose under more intense exercise, grew (7). Legaz-Arrese et al. could also 60 

prove under laboratory conditions with 14 amateur marathon runners, that with identical 

exercise durations, higher exercise intensities lead to higher troponin increases (20). 

Furthermore it could be shown through the use of another standardised study, in which blood 

samples were taken serially at 30-minute intervals during a marathon run, that in all nine 

(healthy) endurance athletes, an initial momentary increase in troponin occurred during the 65 

run, followed by a secondary troponin rise in the post-exercise phase (24, 55). 

 In contrast to an acute myocardial infarction, in which the reduction of cardiac 

myocytes leads to a release of bonded troponin from the tropomyosin-complex, lasting 

anywhere from several days to up to three weeks (18), the sports-related troponin increases 

are only slightly pronounced and drop significantly within 24 hours, ordinarily reaching 70 

normal levels again in 24 to 48 hours (43, 55). Therefore the most probable causes favoured 

are reversible ‘damage’ to the cardiac myocytes with a temporarily raised membrane 

permeability and the consequent release of un-bonded troponin from the cytoplasmic pool. 

Various mechanisms are presumed to be the trigger (changes to the intra-cellular 

concentration of calcium with the activation of intracellular proteases, the influence of free 75 

radicals and the raised concentrations of catecholamines, changes in pH-values, exercise-

associated changes in glucose and lipo-metabolism, inflammatory processes, the mechanical 

stress of the myocyte cell-membrane, and coronary spasms i.a) (9, 17, 42, 43, 50, 55), 

however for clarification of these, further experimental (laboratory) tests are stringently 

required. 80 

  Ancillary to troponin, the ischaemia-modified albumin (IMA), glycogen phosphorylase 

isoenzyme BB (GPBB), and recently the heart-type fatty acid binding protein (hFABP), were 

identified in a small number of studies as additional cardiac markers after endurance exercise 

(3, 25, 30, 53, 64). However, interpretation of IMA behaviour after exercise is very limited due 

to various pre-analytical interferences (50, 57). There are currently only a few studies into 85 

hFABP and GPBB after endurance exercise ((53, 64); several unpublished facts from an 

experimental study), but they both seem to present a temporary exercise-inducible increase 

analogue to troponin. There is no correlation between the exercise-inducible rises in the 
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cardiac markers troponin and hFABP, and the slightly raised renal function parameters 

(creatinine, cystatin C) after exercise (44, 53). Consequently, athletes’ exercise-induced 90 

increases are not associated with an exercise-induced reduction of renal function and 

therefore must be differentiated from the increased concentrations of troponin in patients 

suffering from chronic renal failure (2).  

 

BNP and NT-proBNP 95 

The cardiac markers BNP and NT-proBNP, which reflect myocardial wall-stress, both increase 

equally after running a marathon and (ultra-)endurance exercise. The percentage values of 

athletes with exercise-induced increases in BNP or NT-proBNP lie mostly in a similar bracket 

to those for troponin, and could similarly be increased after (ultra-)endurance exercise in over 

three quarters of athletes (43, 44). However, there is no correlation between the exercise-100 

induced increases of BNP and NT-proBNP, and those of cardiac troponins (16, 42, 43, 44, 53). 

This is why it is assumed that there are different mechanisms or causes for the release and 

concentration increases of troponins and BNP. 

 In fact the exercise-induced increases of BNP and NT-proBNP seem to be equally 

dependent on intensity (42, 45, 46), however the duration of exercise also influences the BNP 105 

and NT-proBNP increases (43, 44, 54). The increase can therefore be viewed as a product of 

increased myocardial wall-stress, induced by exercise intensity and duration. 

 Since runners with larger training volumes exhibit smaller NT-proBNP increases after 

a marathon than those with a small training volume, the level of BNP and NT-proBNP 

increases seems to correlate inversely with training-induced myocardial adaptations to 110 

endurance exercise. Additionally, a standardised study could show that, at the same exercise 

intensities and durations, exercise-induced BNP increases in athletes with ‘athlete’s heart’, 

do not differ from athletes without ‘athlete’s heart’, or healthy non-athletes, despite a higher 

cardiac (and ergometric) performance (42, 45, 46). From this it can be inferred, that even 

during intensive endurance exercise there exists no higher, or even pathological, myocardial 115 

stress in athletes with healthy ‘athlete’s hearts’, than in trained or untrained people with 

normal-sized hearts, despite higher cardiac performance.  
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Echocardiography 

The acute effects of endurance exercise on cardiac function is being examined more and more 

in recent years by means of new methods such as Tissue-Doppler-, or Speckle-Tracking 120 

echocardiography. Using these methods, and on the basis of regional movement analyses, it 

is possible not only to judge global cardiac function, but also to regionally analyse the 

myocardial function of the left and right sides of the heart, based on local systolic or diastolic 

myocardial deformation. Longitudinal, radial and circumferential deformations, as well as 

minimal rotations of the heart around the separate longitudinal axes (rotation, twisting and 125 

torsion) can thereby be examined.  

 Following prolonged strenuous exercise, primarily a minimal reduction of diastolic 

(and occasionally also systolic) function, was detected in the studies (1, 9, 10, 11, 21, 35, 58), 

often labelled as cardiac fatigue and interpreted by some authors as pathologic (30, 31). 

However together with the interpretation of cardiac function parameters, a reduction of 130 

plasma volumes (however an increase is also possible by a high fluid intake whilst running), a 

lower blood pressure and a higher heart rate must all be considered in connection with 

prolonged strenuous exercise, whereby the direct comparison between the increased 

echocardiographic function parameters, pre and post exercise, is limited. 

 A connection between the cardiac markers troponin, BNP or NT-proBNP, and 135 

echocardiographic parameters could however not be proven in the studies (with the 

exception of (30)) (6, 8, 10, 16, 51, 65), causing this hypothesis to also contradict a 

pathological cause of the exercise-induced cardiac markers. Nonetheless, the connection 

reported at this point by Neilan et al. between diastolic function parameters of the left-

ventricular lateral wall, the increase of NT-proBNP and medial pulmonary arterial pressure, 140 

and the exercise-induced increases of troponin is mentioned (30), although the relevant 

limitations already discussed comprehensively elsewhere (13, 50, 59) must be considered.  

 Changes in myocardial function induced in the course of a marathon appear not to 

differ between older and younger runners (16). Similarly, the functional changes to the sub-

epicardial and sub-endocardial myocardium do not differ either (6). At the time of this article’s 145 

composition, the rotation, twist and torsion parameters which describe the myocardium’s 

oppositional distortion of a few degrees, taking place at the base and apex of the heart, and 
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the resulting twisting of the heart muscles, were not yet extensively available and were from 

inconsistent echocardiographic study results for marathon runs or exhaustive endurance 

exercise (5, 36). The differences can most likely be explained by an examiner highly dependent 150 

on methodology, as well as the limited reproducibility of the measurements in the basal and 

apical myocardial sections, with the result that, in this respect, further study results must be 

awaited. 

 The right ventricle is also increasingly the focus of interest, due to the improved image 

quality of newer echocardiography equipment. Up to now, the extensive study results 155 

required to make a conclusive judgement are still lacking (19), however marathon runs and 

prolonged strenuous exercise appear to potentially strain the right ventricle more than the 

left, and this leads more to a temporary reduction of the right-ventricular function parameter 

(16, 28, 30, 33).  

 In comparison to distinct pathological myocardial function changes in patients 160 

suffering from chronic heart diseases, the exercise-induced, usually temporary, functional 

changes after a marathon or prolonged strenuous exercise are considered to be negligible 

and, as a general rule, clinically irrelevant. Nevertheless their study is highly significant for a 

judgement of physiological, and the distinction of pathological, processes, although the 

interpretation of exercise-induced functional changes is difficult because of variety and 165 

complexity, with exemplifying simultaneous rises and falls of different function parameters in 

various myocardial regions, and inter-individual difference (9, 58). Besides systematic cross-

sectional studies, long-term studies into the behaviour of altered myocardial functions are 

necessary predominantly for the accurate judgement of altered echocardiographic 

parameters after a marathon run or prolonged strenuous exercise. In an initial study on high-170 

performance athletes throughout a season, during two training camps, or after competitions, 

no persistent functional changes were identified (47), but when compared to current 

standards (22), a moderate to somewhat higher longitudinal myocardial contractility was 

identified (47) (just as in healthy amateur athletes (15)).  

 175 
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MRI and CT 

Marathon runners are also examined by MRI and CT in several studies. It could hence be 

proven by Möhlenkamp’s team, in 102 marathon runners between the ages of 50 and 72 180 

years old, that a myocardial late enhancement, proof of an expired myocardial necrosis or 

fibrosis, was present in 12% of the runners’ MRIs. The image of these was judged to be of 

ischaemic origin in five of the athletes, and as of non-ischaemic origin in seven of them (4, 

27). Furthermore, Möhlenkamp et al. could show that more marathon runners exhibited a 

coronary calcification score ≥ 100 in a cardiac CT than the risk-factor adjusted control group 185 

(36% vs. 22%) (27). However the research by Möhlenkamp et al. involved a cross-sectional 

study of marathon runners, without study after a marathon run or endurance exercise, with 

the result that no statements can be made about the connection between marathon running 

and cardiac endangerment. However on the basis of study results from Möhlenkamp et al., 

as well as various case histories, it is important to emphasise that marathon runners are not 190 

necessarily heart-healthy, just because they can a complete a marathon and regularly practice 

endurance sport. 

 

[ST continues hereafter] 
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Translation Commentary 
 

“…inventions and advances [in science] are accompanied at almost every step by translation 

in its capacity as a vehicle for disseminating scientific and technical knowledge.” 

- Jody Byrne (2012: 1) 

Translation has been an important tool in disseminating scientific knowledge throughout 

the world (Montgomery, 2010: 301) and in the last few hundred years, a considerable amount 

of that knowledge has come from the German-speaking world (Science News, 2010). With 

this in mind, a suitable scientific text to translate was sought, more specifically a sports 

medicine text, given the personal interests of this translator. The Deutsche Zeitschrift für 

Sportmedizin (DZSM) is the “leading and most read German journal for the entire field of 

Sports Medicine” (Deutsche Zeitschrift für Sportmedizin, 2014) and so was chosen as the 

journal from which texts would be drawn. The scale of this translation project meant that a 

number of texts would have to be chosen and compiled together in order to reach the 

required text size of 7,500 words – most articles in the DZSM are around 3,000 words. A trio 

of review articles was decided upon, since they were all variations on the same topic – 

marathon running. Not only did this mean that they would be a more cohesive selection of 

texts than other more disparate articles, but they also held personal significance and interest 

for this translator, given that he is running his own marathon in late September 2014. In 

translating the texts the translator also hopes to gather helpful knowledge for practical 

application in marathon training. 

 

1. Brief Historical Overview of Medical Translation 
 

 “Nescire autem quid ante quam natus sis acciderit, id est semper esse puerem” 

[To be ignorant of what occurred before you were born, is to remain always a child] 

- Marcus Tullius Cicero (1939: 394f) 
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Knowing about the history of translation, or more specifically medical translation, is not 

nugatory: it can help to form analytical and critical decisions on the best translation approach 

to adopt, and can justify the choices translators make when translating medical texts (Montalt 

and Davies, 2007: 18). It is also important to know the functions that medical translations had 

in the past so that we can better understand their place in the world today (ibid.). Translation 

has almost always been used as a tool to share and disseminate scientific knowledge amongst 

a large heterogeneous population (Byrne, 2012: 1). It has also played an important part in the 

advancement of science through the ages with the translation of works by revered figures 

such as Cicero, Ptolemy and Isaac Newton, facilitating global dissemination (Montgomery, 

2010: 301). The translation of medical knowledge has always been a key to the advancement 

of scientific progress (Montalt and Davies, 2007: 15ff), however the method of translation has 

not always been consistent. In ancient Rome, the favoured approach was a literal one 

(Montalt and Davies, 2007: 17) and mostly Greek was translated into Latin (ibid.). Later on in 

the Middle Ages, a freer approach, such as the one extolled by Cicero in ancient Rome, was 

preferred by translators (ibid.). Latin then became the lingua franca for disseminating 

scientific and medical knowledge throughout Europe (ibid.) and the influence of this is still 

felt today, with the frequent use of Latin-based terms in scientific texts (Byrne, 2012: 49). In 

fact Latin is still used as a quasi-lingua franca among experts today (Zethsen, 2004: 131). 

 However Latin has not been consistently translated into since the mid-eighteenth 

century (Montalt and Davies, 2007: 17) and today, especially since the fall of the USSR and 

the industrialisation of non-Western nations, English has become the lingua franca of science 

(Montgomery, 2010: 300f). Despite this, the introduction of the European Union and their 

legal requirement to produce medicinal documentation in all European languages (Montalt 

and Davies, 2007: 18), means that medical translation into, and out of, a diverse mix of 

languages is still very much in demand.  

 Finally, by being aware of the history of medical translation, we can take our place in 

the history of scientific and medical translation, and assume our role as distributors of thought 

and science (Montalt and Davies, 2007: 19). This project can hence be seen as an attempt to 

contribute to the rich tapestry of medical translation and to some extent, to play a part in its 

diverse history. 
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2. Translation Brief 
 

“Translating without clear instructions is like swimming without water” 

- Christiane Nord (1997: 78) 

Nord’s statement sums up the importance of a translation brief, for without one there is no 

direction and the translation process will have no clear boundaries. It is also a central tenet 

in Skopostheorie (Byrne, 2012: 137), on which Nord’s functionalist approach to translation is 

based (Nord, 1997: 29). According to her, the fundamental rule for any translation is this 

Skopos rule; every text is produced in order to serve a purpose and should therefore do so 

(ibid.). But there are good, as well as bad, translation briefs. Vermeer (1978), who devised 

Skopostheorie, said himself that a translator will not always get the information needed to 

produce a proper translation brief and will usually need to make a series of educated guesses 

(cited in Byrne, 2012: 137). In this assignment all the necessary information has been provided 

to produce a good translation brief. A good brief should go beyond simply stating the intended 

purpose of the text (Nord, 1997: 28), it should also define the conditions under which the 

target text (TT) is meant to function (Nord, 1997: 59).  It is with that thought in mind that the 

translation brief is outlined below. 

The source texts (STs) are a collection of German-language sports medicine review 

articles from the Deutsche Zeitschrift für Sportmedizin (German Journal for Sports Medicine) 

(translated title from: (Deutsche Zeitschrift für Sportmedizin, 2014)), published as part of a 

2011 issue of the journal. They are written, and are the subject of collaboration by, several 

different authors, but they all share marathon running as the central topic. To the best of this 

translator’s knowledge, none of the articles have been previously translated and no English 

versions are available. There are three articles in total and each one focuses on certain organs 

and systems of the body, and the possible detrimental effects inflicted upon them during a 

marathon run. The parts focused upon are: the heart, the gastrointestinal system and the 

musculoskeletal system. As is standard for a national journal, each of the authors are 

university researchers specialising either in sports medicine or the respective organ or body 

system in their article.  
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Since two of the busiest months in the United Kingdom’s marathon calendar are 

September and October (Marathons Runners Diary, 2014), the British Journal of Sports 

Medicine (BJSM) wishes to publish an issue dedicated to the topics surrounding marathon 

running, in place of its usual October edition. The journal is therefore calling for articles to be 

submitted for consideration. They have also stipulated that international articles are 

welcome, but must be written in English. Consequently the authors and publishers of the 

DZSM have agreed on submitting the three articles on the possible detrimental effects of 

marathon running. Given the wide scope of the three articles, it is likely that the BJSM will 

choose at least one of them for publication, depending on the strength of other submissions. 

However in order to submit them, the articles must first be accurately translated into (British) 

English.  

Given the limited scope of this project, it is not possible to completely reproduce all three 

texts along with their diagrams. Firstly, the word count is over the stipulated amount of 7,500 

words. This means that two out of the three texts can be translated fully, but one must be cut 

short. The text chosen to be edited is the one by Scharhag et al. (2011) - the “Heart Text”. It 

is this translator’s opinion that the loss of text from the Heart Text will have the least impact 

on the end use and comprehension of the text collection, when compared to the “GI Text” by 

Mooren and Stein (2011) and the “MS Text” by Mayer et al. (2011). Since the texts’ summaries 

have already been translated, they are not being retranslated. The necessary dismantling of 

texts and omission of sections is regrettable, but given the scope and limitations of this 

project, there is no viable alternative. 

 

3. Translation Orientated Source Text Analysis 

Nord’s ideas on translation have been briefly discussed already and it is her functionalist 

approach that will be used to translate the three STs. Although her approach focuses on the 

intended function of the TT and the appropriate translation to fulfil this, this does not mean 

that ST is any less relevant. Analysis of the ST reveals information such as its text type and 

function. It also helps to decide which translation strategy to adopt (Nord, 1997: 62). Whilst 

the communicative function of the ST was once the defining factor in choosing a translation 

strategy (Nord, 1997: 39), the TT’s communicative function is more fundamental in Nord’s 
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approach – “Let your translation decisions be guided by the function you want to achieve by 

means of your translation” (ibid.). However, the analysis of the ST and the subsequent 

comparison of its function, text type, and intended audience among other things, to those 

aimed for in the TT act as a starting point for the offer of TT information. This can be useful in 

deciding on:  

- the feasibility of the translation brief;  

- the amount of alteration to fit a difference in assumed knowledge;  

- the best translation strategy to meet the requirements of the TT (Nord, 1997: 62).  

The table below shows the analysis of the STs (grouped together here as one, 

anthological, text) and then an analysis of the TT’s intended characteristics following the 

requirements of the translation brief. The comparison of these analyses will be discussed 

thereafter. 

3.1 Analysis of the Source Text  

 Source Text Target Text 

Extratextual Factors   

Text Type (Reiss and 

Vermeer, 1984: 105, 

cited in Nord, 1997: 37) 

Informative Informative 

Text genre (Reiss and 

Vermeer, 1984: 180ff, 

cited in Nord, 1997: 53) 

Simple genre, scientific language, 

medical article 

Simple genre, scientific language, 

medical article 

Function (Nord, 1997: 

40-45) 

Referential Referential 

Intended readership 

(Nord, 1997: 60-63) 

Doctors, general practitioners, 

interns, cardiologists, orthopaedists, 

surgeons, as well as other scientists 

interested in sports science / 

medicine such as physiotherapists, 

trainers, and athletes (Deutsche 

Zeitschrift für Sportmedizin, 2014). 

The “international community of 

clinicians who serve active people” 

(British Journal of Sports Medicine, 

2014a) such as “physicians, 

physiotherapists, exercise scientists and 

those involved in public policy” (British 

Journal of Sports Medicine, 2014b) 



1005845 
 

6 
 

Time of text reception 

(ibid.) 

2011 and online 40 days after submission for online 

release, longer for print. Intended for 

publication in October 2014, but will be 

readily accessible online thereafter 

(British Journal of Sports Medicine, 

2014a) 

Place of text reception 

(ibid.) 

Either online, or Germany via 

monthly home subscription. 

Primarily online, but also in print form 

following online publication (ibid.). 

Intratextual Factors   

Assumed Knowledge 

(Nord, 1997: 62f) 

Detailed knowledge of sports 

medicine, the human body, and the 

processes and mechanisms thereof. 

Detailed knowledge of sports medicine, 

the human body, and the processes and 

mechanisms thereof. 

Lexis (Nord, 1997: 54-

56) 

Scientific/medical terminology often 

used without explicitation. Formal 

language, such as Satzklammer style. 

Scientific/medical terminology often 

used without explicitation. Formal 

language and high register. 

 

The translation-orientated ST analysis is used as a basis to compare the information offered 

by the ST, and the manner in which it is presented, with the requirements of the TT as per the 

translation brief. By comparing the ST and TT in their respective communicative situations, an 

optimal translation strategy can be decided upon (Nord, 1997: 63). On completion of this 

comparison, the aspects listed below emerged as noteworthy. 

 

3.2 Comparison of Source-Text and Target-Text in Their Communicative 

Situations 

The referential function present in both texts applies to the reference of objects and 

phenomena in a specific context (Nord, 1997: 40), which here is the sphere of sports 

medicine. The function is expressed through the denotive value of lexical items (ibid.), such 

as context-specific terminology. In order for the referential function to be properly realised, 

the TT-receiver must be able to understand the information provided; this is where potential 

problems can arise due to an asymmetry of the previous knowledge held by the intended 
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audience (Nord, 1997: 41), however this difficulty should be overcome by reference to the 

specifications set out in the translation brief. 

Adequacy is a complicated term in translation; one which has many different definitions, 

depending on which theorist one explores (Nord, 1997: 35). In order for the translation to be 

adequate, deferring to Nord’s definition (ibid.), it would adhere to the specifications as set 

out in the brief. Not always, but sometimes, as is the case here, an adequate translation is 

also an equivalent translation (as defined by Reiss and Vermeer (1984: 140)). An equivalent 

translation in this case means that in producing an adequate translation to the skopos of the 

TT, the communicative function of the ST is retained in the TT (ibid.). 

Equivalence then is not on a word-to-word basis, but has instead a much broader scope 

and comes to encompass the communicative functions of the text; that is, as a sort of 

functional equivalence (Nord, 1997: 36). Given the functional equivalence present between 

two texts, a suitable translation strategy can be selected.  

In Nord’s translation typology (1997: 47ff) she draws on ideas presented by Juliane House 

(1977) and Katharina Reiss (1977) and both of their functionally orientated strategies, to 

produce a typology based “strictly [on] functionalist terms” (Nord, 1997: 47). Her typology 

contains a dichotomy between: 

-  documentary translation, producing a document of a communicative interaction 

between sender and receiver in the source culture (ibid.); 

- and instrumental translation, producing an instrument for a new communicative 

interaction between a source culture sender and a target culture receiver (ibid.).  

In this translation, the latter strategy will be adopted. Since there is to be equivalence 

between the ST and TT, an equifunctional instrumental strategy will be adopted, a common 

practice in the translation of technical texts (Nord, 1997: 50). By focusing on achieving an 

equivalent function in the TT, and on translating functional units of text (rather than the lexis 

and syntax specifically), the text’s translation status should be invisible (Nord, 1997: 50f). 

As well as aiming for functional equivalence between the ST and TT, the brief also dictates 

that they both have an informative text-type and genre. This means that the accurate 

reproduction of the text’s content is of upmost importance, to the detriment of style and 
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form (Nord, 1997: 37). Still, although the accurate portrayal of the ST’s content is the most 

important task, this should still be guided by the norms and conventions of the target 

language, culture and situation (Nord, 1997: 38).  

According to the translation brief, the intended audience of the TT is much the same as 

that for the ST, with the slight reservation that the ST is for a wider audience than the TT: the 

DZSM is for “all working Sports Medicine Physicians, General Practitioners, Internal 

Specialists, Cardiologists, Orthopedists [sic], Surgeons and many more, as well to other 

Sports Medicine / Sport Science Researchers interested in all disciplines as well as Physical 

Therapists, Managers, Practitioners and Athletes” (Deutsche Zeitschrift für Sportmedizin, 

2014) (my emphasis) as opposed to simply “physicians, physiotherapists, exercise scientists 

and those involved in public policy” (British Journal for Sports Medicine, 2014b). This means 

that both audiences presume a certain amount of terminology and assumed knowledge, given 

the specialised nature of the journals. Medical texts, just like other scientific texts, are 

characterised as being objective, neutral, and having a uniform and impersonal style (Montalt 

and Davies, 2007: 50), so the situational conventions will remain much the same. Therefore 

more attention needs to be paid to the variations in norms and conventions between 

languages and on maintaining the sober, moderate and conservative style typical of medical 

texts (ibid.).  

Another convention in medical texts is their propensity to use Latin-based terms (Montalt 

and Davies, 2007: 232). Latin-based terms are used in different situations depending on the 

language in use; for example, everyday English uses Latin-based terms to refer to disease or 

medical procedures, whereas in German and Scandinavian languages, a non-specialised 

alternative exists which can be used in everyday, layperson’s speak (Zethsen, 2004: 125). This 

difference arises from the varying amount of historical Latin influence upon a language - 

French and English were a lot more heavily influenced by Latin than other European languages 

(Zethsen, 2004: 133). In this case of textual equivalence, there should be no problem with 

comprehension if a Latin-based term is translated from German to English (Zethsen, 2004: 

128), since English uses this form in both common and medical vernacular. In fact the use of 

Latin-based terminology may abet comprehension between medical experts since their 

definitions have been defined and agreed upon, resulting in the quasi-lingua franca 

mentioned previously (Zethsen, 2004: 131). 



1005845 
 

9 
 

The geographical place of text reception should not create many issues. Since the place 

of publication is primarily online, there are not many geographical considerations to be made. 

An exception to this is the adoption of British English spelling, as opposed to American English 

spelling, given the British nature of the TT journal. In translation, and specialised knowledge 

research, special care will have to be made to ensure that British English usages and spellings 

are used. 

Aside from spelling conventions, the general norms and conventions of the target journal 

and of English language scientific texts have to be taken into consideration. The writing style 

and genre conventions of articles in the BJSM can be acquired through the study of parallel 

texts from the journal (Nord, 1997: 54) (details of which can be found in the bibliography). 

The use of these features should help to maintain the impersonal style (Montalt and Davies, 

2007: 50), clear of connotation or suggestion (Hervey et al. 2006: 138) characteristic of 

scientific and medical texts. 

 

4. Literature Review 

When translating, there are always going to be challenges and problems faced, irrelevant of 

the ST / TT genre and function. This translator expects the project in hand to be no different 

and as such, this literature review focuses on the material which will help to resolve these 

problems and overcome the challenges faced. Whilst there is not a wealth of literature 

written about medical translation, much less about German to English medical translation 

specifically, there are some scholars who have used their own teaching experience to 

contribute to the literary pantheon. Judy Wakabayashi is one such example: a Japanese to 

English medical translation teacher in Australia whose 1996 article explores some of the 

difficulties faced in this specialisation. 

According to Wakabayashi there are three main areas of difficulty in medical translation 

(1996: 356). These are: 

- the lack of specialised medical knowledge;  

- the medical terminology present in most medical texts;  

- and the phraseology unique to medical writing (ibid.).  
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So when undertaking a medical translation such as this one, adequate literature must be 

found to aid the translator.  

The lack of specialised medical knowledge is not a problem that can be easily 

remedied. Without studying a degree in medicine, a translator will find it very difficult to 

become an expert in every aspect of the subject. Instead it is perhaps more suitable to 

specialise in one area of medicine. In this case, the translator has chosen two textbooks on 

each respective body part focused on in the STs, with which he can familiarise himself with 

the processes, physiology and terminology involved.  

In order for a translator to best solve a terminological problem, they must first 

recognise it as such. According to Cabré, a translation problem is terminological when it 

affects terms, or lexical units (2010: 359). This means that the best way to search for a 

problematic term is to use a database consisting of lexical items.  When struggling for the 

meaning of a word, or the appropriate translation, it is advisable to first use a monolingual 

medical dictionary, or to try breaking the word down into segments (Wakabayashi, 1996: 

359). As in the translation of most medical texts, a knowledge of Latin or Greek can help in 

this segmentation approach (ibid.). However if not, or if this segmentation method still does 

not work, then using a monolingual specialist dictionary or a medical database can help 

(Cabré, 2010: 359). However it is this translator’s opinion, that a combination of these 

methods is the best way to ensure the accurate translation of a particularly challenging term.  

There is a plethora of medical literature on the internet and just as for any other 

source, their reputation must sometimes be called into question. However Wakabayashi 

herself recommends the Merck Manual to be a key reference in medical translation (1996: 

358). There are two editions of the Merck Manual available on the internet: the Home Edition 

and the Professional Edition. For the purposes of this translation, predominantly the 

professional version of the manual will be referred to, since it caters to medical practitioners. 

Merck is committed to providing accessible healthcare information to the public and as part 

of this commitment, it gives unlimited access to its databases online to all users and 

endeavours to keep it as up-to-date as possible (Merck Sharpe & Dohme Corp., 2010). This 

suggests that it is a reliable source to use in finding accurate terminology and to help this 

translator’s comprehension of the STs. However there is the drawback that they are American 

reference tools, therefore containing American English spellings and usages of medical terms 
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– these will need to be checked against a British source, or with an expert accustomed to 

British English medical conventions.  Examples of these British sources are the specialist 

medical textbooks sought out for each text’s focus point, or the web-based Patient.co.uk, 

which is accredited by NHS England’s quality mark (Patient.co.uk, 2013). The use of databases 

and reference tools such as these is important because general dictionaries do not contain 

the same wealth of specialised information and are therefore often inaccurate or misleading 

(Wakabayashi, 1996: 360) and as such, even if an equivalent term is found, there is no 

guarantee that it will fit contextually (ibid.).  

Moreover, even if a potential target language term is found, it is often one among 

many possible options and this is where a translator’s grasp of the text’s context, as well as 

of the wider field, is key (Hervey et al. 2006: 135). By examining parallel texts from the BJSM 

on similar topics, this wider understanding of the field can be found and the correct 

contextual use of terms and phrases can be ensured (Montalt and Davies, 2007: 223f). 

Comparable literature is especially useful here given the relative lack of literature on medical 

translation specifically, when compared to the large collection of texts on scientific and 

technical translation. Due to the close nature of these genres (medical and scientific that is), 

it is assumed that the text characteristic of impersonal language (Hervey et al. 2006: 138) and 

the translation tenets of accuracy and clarity (ibid.) are transferable.  

 

5. Issues Encountered During the Translation Process 

In this section of the commentary, the main issues which arose during the translation of the 

Heart Text, the GI Text and the MS text will be discussed simultaneously. A result of this may 

be the possible identification of different author’s writing styles and the diverse range of 

problems this produced. Not only will translation issues be discussed, but also the ways in 

which they were overcome (or if they were not possible to overcome, how they were 

mitigated). Some potential options for this have already been discussed in the Literature 

Review.  

 When specific sections of the text are being consulted, line numbers for both the ST 

and TT will be given where necessary. For the sake of brevity, abbreviations will be used for 
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this: an abbreviation of the text’s subject, followed by its status as the source or target text 

and then the line number. For example line number 22 in the Heart Text would be referred 

to as HST 22, or HTT 22. 

 

 5.1 Lexical Issues 

In order to adhere to the principles of clarity and precision so important to medical (and 

scientific) texts (Hervey et al. 2006: 138), potentially problematic or difficult terms were 

identified prior to drafting a first translation. An adequate translation for these was found 

using a combination of methods: CAT tools such as Linguee.com and Dict.cc, bilingual and 

monolingual general dictionaries, and medical reference tools such as the Merck Manual and 

Patient.co.uk. By doing so, the precision of the text was upheld, since the same term would 

be translated identically every time.  

 Terminology was present throughout the text, and given the Greek and Latin cores of 

medical terminology which are common across most languages (Montalt and Davies, 2007: 

230), much of it in the ST was not too dissimilar from that in the TT. Therefore a translation 

could often be found without issue, especially considering the balanced level of assumed 

knowledge between the two readerships. Nonetheless there were occasions when specialist 

research resulted in a more precise term, for example einer Tendinopathie der Achillessehne 

(MSST 159f) which was rendered as Achilles tendinopathy (MSTT 115), removing the double 

mention of ‘tendon’, following research in the Merck Manual (Professional Edition) on the 

matter. Alongside the Merck Manual, specialist textbooks were often used to check the 

translations of terminology. The Merck Manual was also used to check or find common 

collocation patterns for unusual terms. In the following example, the meaning of the ST term 

- Motilitätshemmer (GIST 353f) - was understood, but it was only following research, that a 

suitable term could finally be found – antimotility drug (GITT 241).  

 Research into specific terms and concepts was not limited to specialist textbooks and 

online medical reference tools. It soon became apparent that research into parallel literature 

on running specifically would be needed to find the correct terms for concepts included in the 

ST. The magazine, Runner’s World, is the largest in the UK and aims to produce articles that 

are friendly, inspirational and authoritative for all levels of runner (Runner’s World, 2014), 
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therefore their articles contain recognised and accepted terms. Concepts successfully 

translated with the help of Runner’s World articles are, among others: hydration strategy 

(GITT 213) for Trinkschema (GIST 307f); and medial tibial stress syndrome (MSTT 119) for 

medialem Tibiakantensyndrom (MSST 165), which had been causing some confusion due to 

its lexical and semantic similarity to mediales Shiebeinkantensyndrom [sic] (MSST Tabelle 1) 

(medial shin splints (MSTT Table 1)). 

 The adequate translation of institutional names was an issue affecting all of the texts 

equally. By looking at the official websites of the institutions in question (mainly universities 

and their departments) in the same way as parallel texts, an accepted English translation 

could be found (GITT 4f, MSTT 4f, and HTT 5-10). However in some cases, the ST version had 

to be borrowed (Munday, 2012: 86), since there was no English translation provided on their 

website (HST 6 / HTT 8f). A calque (Munday, 2012: 87) was not deemed as suitable here, since 

it may not be accepted by the corresponding institution. 

 Whilst lexical issues can very often be solved simply by thorough research and checks 

with reference tools and databases, this could not be relied upon - even if an equivalent term 

were to be found, it may not have been contextually adequate (Wakabayashi, 1996: 360). 

Therefore this translator used specialist expert advice in order to check usages. Arthrose / 

Arthrosis (MSST 221ff / MSTT 156ff) was a term previously unheard of by this translator and 

as such, it was difficult to know whether it was being used correctly in context. Through 

consultation with experts (see section below), the use of arthrosis was verified (Adams, 2014). 

However an error was also identified during expert consultation; not a contextual error, but 

instead one of locale (Byrne, 2012: 36). Divertikulose (GIST 32) was originally rendered as 

diverticulosis on the basis of research from a specialist textbook (Cheshire, 1998: 160). 

However it was raised that this is an American usage and given the British nature of the target 

publication, diverticular disease (GITT 27) is more adequate (Leggett, 2014).  

 

 5.2 Subject Matter Expert Collaboration 

Specialist guidance came from two colleagues: Thomas Leggett (2014), a final year medical 

student, who has just graduated from an intercalated year studying sports medicine; and Lisa 

Adams (2014), a qualified physiotherapist currently practicing with the NHS. With the help 
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and advice provided by these two experts, potential problems with contextual terminology 

use were solved (see previous section); however more importantly, direction was given on 

the correct register and style to be employed in the TTs. Using an instrumental approach 

means that the norms and conventions of the TT type must be adhered to, lest the reader 

realise they are reading a translation (Nord, 1997: 52), which means that the text should be 

impersonal (Hervey et al. 2006: 138), accurate (ibid.) and of a high register (Newmark, 1979: 

1406). Examination of comparable texts from the BJSM can provide some insight into what 

the style and register of a medical article should be, however without a proper medical 

background, a subject expert is key in this respect (Montalt and Davies, 2007: 226).  

 Hedging is one way in which the author reduces their commitment to the truth 

(Montalt and Davies, 2007: 148) and the GI text author employs it on a number of occasions; 

however translating it with the proper register was sometimes problematic. Expert advice 

helped to raise the register of the text to the appropriate level, whilst maintaining the ST 

author’s ‘hedged’ stance: hämorrhagisch sein kann (GIST 45) / is reported as haemorrhagic 

(GITT 38); Offentsichtlich (GIST 67) / it is understood that (GITT 54f).  

 Maintaining a precise and succinct style was also touched upon by experts (cf. HST 17 

/ HTT 17 and GIST 268f / GSTT 188f), as well as highlighting some aspects of the text that 

theoretical literature had verified, but were identified as alien in the text. The inclusion of 

Latin and Latin-based terms is a common feature of medical texts (Montalt and Davies, 2007: 

232) and the majority of Latin-based terms were accepted by experts, (e.g. HTT 144ff and 

MSTT Table 1), however borrowing  restitutio ad integrum (MSST 57) was marked as unusual 

and so was translated into English (MSTT 42). Further research on the matter found the 

phrase’s common usage is in a legal capacity (Wikipedia, 2014) and as such it is not a surprise 

that an expert from a different field would not understand it fully (Zethsen, 2004: 131). A 

Latin-based term which was unanimously understood contextually was Probanden (MSST 

151, 199 i.a) (originally translated as Probands); however it was agreed that it was still an 

unusual, possibly archaic term, and as such an alternative should be found. Several 

suggestions were made, however it was through the use of comparable articles (Smith et al. 

2003) (Zouhal et al. 2010) that subjects (MSTT 111, 142 i.a) was decided upon. 
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 5.3 The Use of Parallel Texts 

As shown above, parallel texts are an important tool from which adequate translations can 

be found, or potential translation options verified (Montalt and Davies, 2007: 223). An 

example of finding an adequate translation is Sportherz (HST 153), translated as athlete’s 

heart (HTT 112) and placed in apostrophe’s following Shephard’s usage (1996: 5-9). Parallel 

texts can even help to improve translations, such as erschöpfende Ausdauerbelastungen (HST 

41) which was originally rendered as exhausting endurance exercise, but following 

examination of a parallel text (Smith et al. 2004), prolonged strenuous exercise (HTT 37) was 

decided upon for its better collocation.  

 However parallel texts were not used to simply find more suitable translations or 

collocations, they were also used to make sure that the form of the texts was appropriate. 

The articles’ titles are one such example. The English versions of the articles’ titles provided 

by the DZSM were all different, despite the formulaic construction of the German titles. 

Examination of parallel texts and other articles in the BJSM concluded that an indicative type 

of title was the norm, despite occasional titles containing rhetorical questions (cf. Shephard, 

1996: 5). As such the titles were all formed in a uniform way and presented indicatively to 

inform what the article is about, rather than reveal its main message (Montalt and Davies, 

2007: 153).  

 Consideration of parallel texts did not always result in an amendment of the TT 

though. Whilst the journal summaries were not to be translated in this assignment, they were 

still considered as parallel texts - especially useful since they were both in the source and 

target language. When struggling over the translation of Arthrose (MSST 221f), the text’s 

summary was examined and a potential equivalent of osteoarthritis was found. After 

verification was sought from an expert, it was advised that although osteoarthritis is valid, it 

is not as specific as arthrosis (MSTT 156) (Adams, 2014). Given the unreliable nature of lexical 

material found in abstracts and summaries (Newmark, 1979: 1406), especially since they are 

often self-translated by the non-native speaker authors of the article (Byrne, 2012: 75), and 

the dangers of generalisation in translation (Newmark, 1979: 1407), this advice was heeded. 
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 5.4 Diagrams 

For the majority of cases, diagrams could be reproduced by this translator without issue 

(GIST/TT Diagram 4, MSST/TT Table 3). However there were two cases which caused more 

problems. If a diagram was beyond the scope of this translator’s ability to reproduce, and no 

alternative could be found on the internet, then it was regrettably omitted. An example of 

this is Diagram 3 in the GI text (Mooren and Stein, 2011: 306), which is very intricate, detailed 

and contains multiple German labels. An alternative could not be found for the TT, however 

its intended place in the text has been signified (GITT 60). According to the BMJ manuscript 

preparation guidelines (2014: Tables), tables should be placed in the main text where they 

are first cited. It is with this in mind that tables have been placed after the appropriate 

citation, at the first suitable location – normally a paragraph break. 

 For Diagram 1 in the GI text (Mooren and Stein, 2011: 306), a completely accurate 

reproduction was not possible since the data required to re-plot the chart is not available. 

This translator considered updating the results and producing an up-to-date bar chart, 

preserving the equifunctional instrumental translation approach. It was later realised though, 

that to do so would not be an accurate translation of the ST and could cause confusion for 

the reader. Whilst it may be teleologically ethical (Baker, 2011: 276), resulting in a more 

recent and contemporarily relevant bar chart, it is not deontologically ethical (ibid.) since it 

would contravene the sanctity of the ST in translation. To alter the results and thus the bar 

chart would be to alter the intention of the authors. It is also beyond the responsibility for a 

translator to include the development of the subject matter since its original publication 

(Schroth, 2014).  

 

 5.5 Target Publication Conventions 

In order for the text’s status as a translation to remain invisible, certain minor changes had to 

be made. Some of these have already been discussed, however a number occurred due to the 

choice of target publication, necessitated by its conventions and those of its locale (Byrne, 

2012: 36). The manner in which quantities and measurements are presented is the most 

obvious result of these conventions. In Germany, a comma is used to signify a decimal value 

(Hervey et al. 2006: 139), whereas in Anglophone countries a comma is used to divide long 
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figures into magnitudes of a thousand, and full-stops are used to signify a decimal value (ibid.). 

The form of some values had to be amended to fit these norms (HTT 17f and MSTT 79ff).  

 Finding an appropriate unit of measure was not always simple. According to BJSM 

guidelines, all measurements must be given in standard units, preferably SI units (BMJ, 2014: 

Style), however the British locale of the publication means that imperial measurements are 

expected alongside metric values (Byrne, 2012: 57), especially for units of distance (Hervey et 

al. 2006: 139). For this reason imperial units of distance were added to the TT (e.g. MSTT 88), 

but no imperial units of weight were added to the metric units (e.g. GITT 184). In addition, 

the kilodalton (kDa) is an accepted, non-SI, unit of measurement (Bureau International des 

Poids et Mesures, 2006: 126), and so is the exception to the ‘SI-unit rule’ (GIST 192 / GITT 

142). 

 The BJSM is naturally based in Britain and therefore should contain British English 

spellings of terms such as diarrhoea (not ‘diarrhea’) (GIST 20 / GITT 19) and ischaemic (not 

‘ischemic’) (HST 255 / HTT 183). Also, in accordance with BJSM guidelines, drugs are to be 

given their approved generic name instead of a proprietary one (BMJ, 2014: Style), hence why 

haemocult (GIST 135) was rendered as faecal-blood test (GITT 100).  

 

 5.6 Source Text Errors and Confusions 

“lebende Texte sind defekte Texte” (living texts are defective texts) 

- Hans Hönig (1998: 162, cited in Byrne, 2012: 161) 

Despite the fact that all of the STs came from a respected national journal, a surprising 

amount of errors were present. Whilst some were minor and could be excused (cf. Hönig, 

1998: 162), others were detrimental to comprehension of the text and required careful 

reading to fully solve (the lack of preposition at MSST 57). Other typographical mistakes occur 

at, among others, GIST 304 (Hyponatrumämie instead of Hyponatriumämie) (my emphasis) 

and most alarmingly, in the labels for GIST Diagrams one and two. They are both confused, 

despite one clearly describing the results of a PubMed search and their diagrammatical 

representation (Mooren and Stein, 2011: 306).  
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 Confusion also lay in the polysemy of some German words (Pinchuck, 1977: 45), such 

as Belastung (MSST 92 i.a), which could be translated as ‘stress’ or ‘load’, but in the context 

of these articles, exercise was deemed adequate; especially when used in the compound noun 

Ausdauerbelastungen (HST 41 i.a), translated as prolonged […] exercise (HTT 37) or endurance 

exercise (GITT 182) dependent on the context. 

 

 5.7 Grammatical Problems 

In medical translation, the focus is on the accurate reproduction of complex factual 

knowledge (Montalt and Davies, 2007: 20) rather than the form in which it is presented. This 

means the translator has much more freedom with the grammar of the text and, where 

necessary, can exercise this freedom to maintain the translator’s invisible status (Newmark, 

1979: 1406). For the most part, this flexibility was used to reorder lengthy sentences, such as 

those common in the Heart Text (see HST 178 / HTT 130). It was also used to split sentences 

into smaller clauses, facilitating easy reading (HST 255 / HTT 182). Another example of this 

long sentence length is HST 203 / HTT 145, whereby the structure needed reorganisation, 

bringing the sentence’s time adverbial (Baker, 2011: 141) forward to make it more marked 

(ibid.) and thereby facilitate comprehension of the sentence’s content. Another example of 

sentence restructuring in order to aid comprehension is MSST 83ff, where the rheme (Baker, 

2011: 133) of the sentence, ein erhöhtes Beschwerderisiko, is delayed until the end of the 

sentence in favour of the sentence’s theme, das Vorhandensein einer Vorverletzung […]. This 

produces a theme-rheme structure more usual to English texts (Baker, 2011: 134) (MSTT 

60ff).  

 Whilst translation of the ST sometimes focused on the thematic structure of the 

sentence, the cohesive and coherent nature of the text was also paid attention to. Reiteration 

helped to improve lexical cohesion (GITT 67), while the employment of adversative 

conjunctions (Baker, 2011: 200), such as whereas (MSTT 102 / MSST 139), instead of a colon 

helped to improve the relationship between the two clauses. Ellipsis (Baker, 2011: 196) was 

also used in some sections to remove parts of text that did not need to be included (e.g. HST 

175 / HTT 129), improving the fluency of the text. 
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 Finally, an issue which did not affect the overall fluency of the text, but which could 

have distorted the ST authors’ intentions, was the accurate translation of Sportler (GIST 109 

i.a). Sportler, although a masculine noun, does not have a denotative gender attached to it 

and therefore refers to sportswomen just as equally as sportsmen. It was this translator’s 

intention to produce a text without gender discrimination and with this in mind, an alternative 

solution to this issue was sought. The equivalent decided upon was athlete (GITT 83 i.a), 

despite the translation loss and the contravention of Newmark’s principle, that the frequency 

of any ST feature should be replicated in the TT (1979: 1406).  

 

 5.8 Consequences of an Instrumental Approach 

Theory can be employed to minimise potential mistakes, provide a basis of confidence against 

which decisions can be defended and can be a starting point for further development in a 

field (Baker, 2011: 2). It is for this reason that translation theory was used in this assignment. 

However, theory is never completely infallible and due to the influence of other factors, it 

success cannot always be guaranteed (ibid.). It is in these instances that decisions may have 

to be made which contravene theoretical ideals.  

 The instrumental approach to translation described by Nord was used as the 

framework for this translation assignment. The central idea behind her equifunctional 

approach is that the TT may achieve the same range of functions as the ST (Nord, 1997: 50). 

However the time shift between the ST and TT means this is not always possible: an example 

of this is the ethical debate surrounding the reproduction of the GI Text bar chart (Diagram 

1). The time shift also had to be taken into account on other occasions. Minimising translation 

loss whilst endeavouring to maintain the principles of Nord’s approach were exemplified in 

the translations of aktuell (HST 16 / HTT 18, translated here as contemporary). On occasion, 

the context allowed for the time shift to remain hidden. However, the translation of aktuell 

proved to be a difficult issue, since it could not be translated accurately without contravening 

one of the tenets of scientific translation (Hervey et al. 2006: 138) and damaging the textual 

function (as an accurate translation would result in a factually incorrect  text). This translator 

attempted to mitigate the issue by rendering akutell as recent (MSTT 8 / GITT 9), validating 
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Newmark’s remark (1979: 1407), that the most difficult problem facing medical translators is 

one of over-generalisation and over-specification. 

 In accordance with Nord’s specifications, this translator tried to translate the ST in 

such a way that it became fluent and easy to read for the intended audience (1997: 53). 

However, as shown by Lawrence Venuti, such a translation method often hides the status of 

the translator, since the reader thinks they are reading an original (2008: 1, cited in Munday, 

2012: 218). Whilst it is not this translator’s intention to begin an ethical debate on the 

‘invisibility’ of the translator (Munday, 2012: 217), or to follow Venuti’s call to adopt 

‘foreignizing’ translation strategies (Venuti, 2008: 265- 77, cited in Munday, 2012: 225), it is 

this translator’s opinion that a translator should be recognised for their work. Consequently, 

and following the norm of other translated works (Schroth, 2014), a remark was written at 

the end of each article recognising the translated nature of the TTs and giving the translator 

credit for them.  

 

6.0 Conclusion 

Throughout the translation of the three articles from the Deutsche Zeitschrift für 

Sportmedizin, the preservation of text function was always as the forefront of this translator’s 

mind. Given the large nature of the texts and the size and time constraints of this assignment, 

it is unfortunately not possible to examine and discuss every decision made; nevertheless it 

is hoped that with the selection chosen and presented in this work, an insight into the wider 

pattern of decisions is provided.  

 Through examination of the texts and the translation issues confronted, it was shown 

that there were indeed differences between the three texts in terms of how they were written 

and the frequency of certain issues which arose. It is this translator’s opinion that: 

- the GI Text contained the most difficult and varied terminology;  

- the MS Text required the most expert advice and careful examination to reproduce 

an adequate style and register;  

- and the Heart Text contained the most difficult syntax and grammatical issues.  
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 As Nord’s is the framework around which this translation is based, it seems 

appropriate that this assignment is judged according to her parameters. A functionally 

adequate translation is one which fulfils the requirements of the translation brief and 

conforms to the communicative conventions of the target culture (Nord, 1997: 78). By 

examining the BJSM guidelines for authors, seeking advice from subject matter experts, 

carefully utilising the appropriate and trusted medical reference tools, as well as a 

combination of CAT tools and general dictionaries, it is this translator’s opinion, that an 

adequate translation has indeed been achieved. 
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