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This systematic review determined the most accurate hormonal
markers to predict over-training syndrome (OTS), Functional &

Non-functional Over-reaching (FOR/NFOR).

NOVEMBER 2022
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Acute hormone responses to stimulation tests, such as
ACTH and GH, tend to be blunted in OTS/ NFOR/FOR.

Cortisol and plasma catecholamines presented conflicting
results. 

The dysfunctional responses may demonstrate a relative
failure of the hormonal axis.

Basal and resting parameters do not seem to play an
accurate tool for OTS/NFOR/FOR diagnosis. 

K E Y  F I N D I N G S
38 studies included, totaling 569 athletes

Basal levels of hormones were mostly normal in athletes with OTS/
FOR/NFOR compared with healthy athletes. 

Distinctly, stimulation tests, mainly performed in maximal exercise
conditions, showed blunted Growth Hormone (GH) & Adrenocorticotropic
hormone (ACTH) responses in OTS/FOR/NFOR athletes.

Cortisol and plasma catecholamines showed conflicting findings and the
other hormones responded normally.

14/16 hormones (87.5%) were mostly normal in FOR-induced athletes.

5/12 hormones (41.7%) disclosed mostly normal levels and responses when
OTS-affected athletes were analyzed.
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The study examined the association of standardized and
clinically applicable foot and ankle structural and 

functional characteristics with history of falling in older 
people. Falls affect ~1 in 3 older people, and foot problem

are amongst the modifiable potential risk factors. 

Click for Full Text
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This 8-year longitudinal case series determined the incidence
of functional overreaching (FOR), nonfunctional overreaching

(NFOR), and overtraining syndrome to explore the utility of
blood markers for the early detection of overreaching.

JBI 10/10 [100%]
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Incidence of overtraining was relatively low overall.

Blood variables creatine kinase, hemoglobin,
testosterone, and cortisol were not useful markers
for the early detection of overreaching.

K E Y  F I N D I N G S
Over an 8-year period, 114 wrestlers were monitored
Main Outcome Measure(s):
Creatine kinase, hemoglobin, testosterone, and cortisol

Incidence:
[FOR] 13 (3.6%) | [NFOR] 23 (6.4%) | [OTS] 2 (0.6%)

Diagnostic Sensitivity:
[FOR] Creatine kinase 38%, Hemoglobin 15%, Testosterone 45%, Cortisol 18%
[NFOR] Creatine kinase 29%, Hemoglobin 33%, Testosterone 26%, Cortisol 35%

Diagnostic Specificity: 
Creatine kinase 79%, Hemoglobin 88%, Testosterone 90%, Cortisol 82%

No differences between athletes not diagnosed with FOR/NFOR in:
Creatine kinase, Hemoglobin, Testosterone, or Cortisol
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This systematic review evaluated the literature to map
biomarkers and tools reported in the literature as
potentially diagnostic for over training syndrome

(OTS).
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Osteopathic techniques employed in this study were
not accurate in terms of direct treatment to specific
motion segments assessed to be pathologic. 

The influence on neural variables may not need
segmental specificity to create a clinical effect.

The average error was 1 spinal segment away, which
mimics the accuracy of chiropractic manipulations.

K E Y  F I N D I N G S
39 Studies Included
Diagnostic Scores Identified:
EROS-CLINICAL  |  EROS-SIMPLIFIED  |  EROS-COMPLETE
(EROS = Endocrine and Metabolic Responses on Overtraining Syndrome)

Other Potential Diagnostics for OTS:
Basal hormones
Neurotransmitter and other metabolite levels
Hormonal responses to stimuli
Psychological questionnaires
Exercise tests and Heart rate variability
Electroencephalography
Immunological and redox parameters
Muscle structure and Body composition 

M A I N  T A K E A W A Y S
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Overall quality of evidence available was low as indicated by
level 4 rating. 

The diversity of the identified markers and tools is in line with
the fact that OTS affects multiple body systems. 

OTS might be a heterogenous syndrome consisting of different
clinical phenotypes. 

There is a trend toward combining multiple variables to
diagnose OTS. This is demonstrated by the recently developed
EROS-CLINICAL, EROS-SIMPLIFIED, and EROS-COMPLETE scores. 
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