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F
atigue in athletes is a common presentation in general 
practice. It may be physiological (which is associated with 
higher training loads) or pathological (which is longer 
lasting and may be multifactorial in origin).1 The hallmark 

of physiological fatigue is reversal with brief cessation or reduc-
tion in training. In contrast, pathological fatigue is persistent 
and results in impaired performance.

This article discusses common causes of persistent fatigue 
in athletes and presents a practical approach to management.

TRAINING-RELATED CONTRIBUTING FACTORS
Persistent fatigue is suggestive of inadequate recovery after 
training. Some of the most common contributing factors are 
discussed below.

Overtraining syndrome
Overtraining syndrome (OTS) represents a maladaptive response 
to the overreaching component of a training cycle and is a 
common cause of fatigue in the athletic population. Overreach-
ing, which is an essential component of a training cycle,2 involves 
a planned progressive period of intense training resulting in 
transient fatigue, mood changes and performance decline that 
usually resolve within two weeks. With appropriate periods of 
rest, a compensatory increase in performance can be achieved, 
resulting in gains in fitness, strength and endurance.

Overtraining has been defined as an accumulation of training 
stress and/or nontraining stress that results in a long-term dec-
rement in performance capacity, with restoration of performance 
capacity that may take several weeks to months.3 The most com-
mon association is an imbalance between load and recovery, which 
leads to a prolonged maladaptive process.2 The features shown 
most consistently to be associated with OTS are: performance 
decline (despite increased training), persistent fatigue, decreased 
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maximal heart rate, neuroendocrine changes (reduced urinary 
norepinephrine excretion) and high stress levels and sleep distur-
bance.4 Other symptoms will often develop but these are not 
consistently present and not reliable indicators of OTS.

OTS should only be diagnosed in a tired athlete after an 
underlying organic disorder has been excluded, but it may coexist 
alongside other metabolic and psychological stressors. There is 
no definitive test for OTS, but a variety of biochemical and 
metabolic abnormalities have been reported, including decreased 
blood lactate at maximal heart rate, decreased maximal cortisol 
levels, and decreased testosterone:cortisol ratio.2 Self-reported 
ratings of fatigue, stress levels and sleep disturbance, particularly 
after periods of rest, and an increase in perceived level of exertion 
for a given exercise load, may provide clinical clues that an athlete 
is on the decline towards OTS.

Treatment for OTS is supportive, with reduction or cessation 
of training and optimisation of diet and sleep. Psychology input 
is often required, and athletes typically take many weeks to 
months to recover.

Dietary inadequacy
Dietary inadequacy forms a significant subset of issues related 
to the fatigued athlete. Most elite athletes have access to a nutri-
tionist, but athletes who participate at a subelite or recreational 
level may not have this and are often unable to balance their 
energy intake and expenditure. Evidence suggests that inadequate 
carbohydrate intake is associated with more rapid onset of 
overreaching symptoms.5 There are guidelines for carbohydrate 
ingestion to minimise fatigue and optimise recovery in training, 
but in most circumstances the involvement of a dietician will 
provide the best approach to helping an athlete achieve this 
energy balance.6

Lack of dietary protein has also been cited as a cause of fatigue 
in the athletic population. However, the purported mechanism 
for this has yet to be established.

Sleep issues
Sleep is an essential tool for managing fatigue and optimising 
recovery. Lack of sleep has an impact on training performance, 
cognitive function, mood state and desire to exercise.7 There are 
no guidelines recommending a certain amount of sleep that will 
prevent fatigue in athletes.

MEDICAL CONDITIONS
Persistent fatigue in an athlete may signal the presence of an 
underlying medical cause. The most common conditions are 
listed below.

Viral infections
It is well established that intense training has effects on the 
immune system, including suppression of innate (natural killer 

cell) and adaptive (T and B cell) immune function, leading to 
increased susceptibility to infection. There is some evidence that 
intense exercise is associated with a higher level of risk for upper 
respiratory tract infection (URTI), although not all research has 
supported this conclusion. A J-curve model has been proposed, 
in which regular moderate exercise decreases URTI risk below 
that of inactive individuals, with more intense exercise increasing 
the risk above that of the inactive population.8 The thresholds 
at which exercise either increase or decrease URTI risk remain 
unknown. Viral illnesses such as influenza and Epstein–Barr 
virus and cytomegalovirus infections should be routinely con-
sidered in athletes, as they should be in the general population.

Iron depletion
Depletion of stored iron is a common cause of fatigue in endur-
ance athletes. Early stages of iron deficiency reflecting storage 
depletion (reduced ferritin) result in tiredness and impaired 
performance. Serum ferritin levels of less than 30 μg/L in females 
and less than 50 μg/L in males are considered evidence of iron 
depletion. Levels below these thresholds should prompt dietary 
review, iron supplementation and investigation for genitourinary 
and gastrointestinal losses.

Low vitamin D level
There is substantial evidence for a role of vitamin D in muscle 
function and recovery and, to a lesser effect, immune function.9 
However, there is scant evidence for low vitamin D levels as an 
isolated cause of fatigue.

Chronic fatigue syndrome
Chronic fatigue syndrome (CFS) is most commonly seen in 
young people (aged 20 to 40 years), and it may be more common 
in athletes than in the general population.10 CFS is defined as 
persistent or relapsing fatigue that lasts six months or more, with 
an associated substantial reduction in functional activity and/or 
four or more symptoms that persist for at least six months of  
the illness (including impairment in short-term memory, sore 
throat, tender lymph nodes, myalgias, multiple joint pains, 
headaches, unrefreshing sleep and postexertion malaise for more 
than 24 hours).11 Crushing fatigue is characteristic symptom of 
CFS, particularly following exercise. In the athletic population, 
there is considerable overlap between CFS, overtraining 
 syndrome and depressive disorders.12

Mental health issues
A significant amount of evidence exists to suggest that moderate 
physical activity is protective against the onset of depression. 
However, there is concern that among athletes who compete at 
elite levels depressive disorders may be more common, although 
this remains poorly documented. In a study of swimmers, 
increased training loads were found to increase depressive 
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symptoms, which then decreased as the training load dropped 
off.13 Intercurrent injury is an established risk factor for depres-
sion in athletes.14

ASSESSMENT
History
It is important to establish the degree of fatigue and possible 
contributors in an athlete who presents with fatigue. A careful 
clinical history should determine the duration and severity of 
symptoms, and whether the fatigue is constant or intermittent 
(related to training only). The profound fatigue of CFS is 
characteristic.

A training history will provide useful information; the athlete 
may have a training diary to review. Details to be noted include 
any recent increases in frequency, volume and intensity of train-
ing. The structure of training and periodisation of schedule (e.g. 
precompetition phase) is also relevant. Information should be 
sought about sleep (duration, quality, whether waking up feeling 
refreshed), diet (carbohydrate, protein and iron intake, hydration, 
eating disorders) and medication usage.

It is helpful to enquire about viral symptoms, including a 
history of sore throat, cough or exposure to infectious mono-
nucleosis, as well as recurrent illness and overseas travel. Other 
medical symptoms should be noted, as disease within most body 
systems will have fatigue as an element. In female athletes it 
is necessary to enquire about menstrual history, menorrhagia 
and amenorrhoea (associated with energy insufficiency or 
pregnancy).

The patient’s psychological health should also be reviewed. 
Anxiety related to competition and high expectations (by self 
and coach) is common among athletes. Other common stressors 
for athletes include their home/living situation, demands of 
concurrent study, financial pressures and alcohol/drug use.

Examination
A thorough physical examination should be considered, with 
particular attention paid to signs of chronic disease, infection, 
malnutrition or eating disorders.

Investigations
The selection of tests that may assist further in the investigation 
of an underlying cause will be dependent on the findings of the 
medical history and examination. Baseline blood tests might 
include: full blood examination; measurements of electrolytes/
urea/creatinine, erythrocyte sedimentation rate, C-reactive 
protein, glucose, iron/ferritin, vitamin D, vitamin B12, folate 
and thyroid function; and pregnancy test. At presentation, 
blood tests may be of limited value in management.15 Nonethe-
less, athletes who present within seven days of the onset of 
fatigue (and their coaches) have been shown to have high expec-
tations of screening blood tests.16

EARLY MANAGEMENT
Self-monitoring of symptoms is useful for athletes who present 
with a complaint of fatigue and will guide early management. 
Patients can use a diary to record their symptoms relative to 
training, nutritional intake (with particular attention to carbo-
hydrate and protein intake relative to training) and sleep. Athletes 
are likely to know what their normal resting heart rate is when 
well. Resting heart rate, taken prior to getting out of bed in the 
morning, can be used as an objective measure in cases of persistent 
fatigue. This is often elevated when the athlete is fatigued, and 
will normalise on recovery.

Complete rest should be advised for an athlete whose resting 
heart rate is elevated by more than 40% above their normal 
resting heart rate. In other cases, relative rest from training can 
be advised, reducing volume of training by 10 to 50%, imple-
menting rest days, or cross-training with low intensity. Liaising 
with the coach can help to improve compliance.

Referral to specialists (e.g. dietician, psychologist) should be 
considered as appropriate. Practices that improve perceived 
exertion (e.g. massage) and increasing time spent in other enjoy-
able activities (outside of sport) may be encouraged.

RETURN TO SPORT
Advice regarding when an athlete should to return to sport will 
depend on many factors, including normalisation of self-reported 
stress, fatigue and sleep disturbance and resting heart rate. Patients 
may need specific advice for preventing recurrence, such as:
• correcting any contributing factors, including dietary 

inadequacies, training factors and psychosocial stressors
• implementing periodised training, such as having one 

day of complete rest per week, monthly schedules with one 
week of lighter training, and adequate tapering time prior 
to competition.
In addition, athlete and coaches may require information 

regarding continuing self-monitoring to prevent recurrence of 
contributing factors, such as excessive training, inadequate 
nutrition and inadequate sleep.

FINAL COMMENTS
Most cases of fatigue in athletes can be resolved within weeks 
by addressing training loads and dietary intake and by imple-
menting recovery measures. Overtraining syndrome and medical 
conditions may be underlying persistent fatigue that does not 
respond to these measures.  MT
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