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Illness Risk Factors 





• In December 2015-January 2016 in the Australian Olympic shadow squad, 
low energy availability, mental health and female sex were associated with 
high attributable risks of suffering a sport-incapacity illness in the previous 
month. 

• Small sample size (n=81) - replication in a larger cohort as warranted paying 
attention in greater detail to the types of illness.

• Subsequent investigation (n= 206) conducted 3 months prior to Rio 2016
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Illness Risk Factors 

Domain Questionnaire Measure

Probiotics Custom questionnaire Probiotic use (any brand).

Travel Custom questionnaire International travel details.

Psychology Depression, Anxiety, Stress Scale (DASS-21) Symptoms of depression, anxiety and stress. 11,12

Dispositional Resilience Scale (DRS) Resilience to stress response patterns.13

Recovery-Stress Questionnaire (REST-Q-Sport-

52)14

Multi-dimensional analysis of an individual’s 

recovery-stress state. For analysis, the subscales 

scores for overall and sport-specific stress and 

recovery were analysed independently. 

Perceived Stress Scale Level of global perceived psychological stress.15

Sleep Pittsburgh Sleep Quality Index16 Sleep quality, latency, duration, efficiency and 

disturbances. For analysis, the published cut-off 

score of ≥5 was utilised.

Epworth Sleepiness Scale17 Daytime sleepiness symptoms. For analysis, the 

published cut-off score of ≥10 was utilised.

Nutrition Low Energy Availability in Females (LEAF-Q)18 Injuries and gastrointestinal and reproductive 

function. For analysis a global score  ≥8 was 

utilised to indicate increased risk of low energy 

availability18 as well as the individual 

components: gastrointestinal ≥4, injury  ≥4 and 

reproductive function  ≥8.



Illness Risk Factors 

Domain Questionnaire

Responses

Yes

No Prevalence (%)

Probiotics Any usage 38 95 28.6

Travel in the last month >1 occasion

>2 occasions

>3 occasions

57

16

5

76

117

128

42.9

12.0

3.8

Psychology Depression (DASS-21 >4)

Anxiety (DASS-21 >3)

Stress (DASS-21 >8)

22

24

18

105

103

109

17.3

18.9

14.2

Dispositional Resilience Scale (DRS<27) 13 115 10.2

Perceived Stress Scale

Sleep Pittsburgh Sleep Quality Index 51 53 49.0

Epworth Sleepiness Scale (>10) 23 84 21.5

Nutrition Low Energy Availability in Females (≥8) 36 54 40.0

Recovery* REST-Q1 - - -



Symptom category Definition
Responses

Yes No Prevalence (%)

Upper respiratory Any symptoms

Sports incapacity

Number of days Full (n=59)

Mod (n=20)

No (n=17)

61

58

4.4±4.6

0.9±1.6

0.7±1.4

71

3

46.2

95.1

96.7*

32.8*

27.9*

Bodily aches Any symptoms

Sports incapacity

Number of days Full (n=25)

Mod (n=5)

No (n=4)

26

26

6.5±5.6

0.5±1.0

0.3±0.9

106

1

19.7

96.2

96.2*

19.2*

15.4*

Gastrointestinal Any symptoms

Sports incapacity

Number of days Full (n=22)

Mod (n=6)

No (n=9)

28

22

4.1±6.4

0.4±0.8

0.7±1.2

104

6

21.2

78.6

78.6*

21.4*

32.1*

Head Any symptoms

Sports incapacity

Number of days Full (n=27)

Mod (n=8)

No (n=7)

31

27

2.4±2.0

0.4±0.8

0.3±0.7

101

4

31.5

87.1

87.1*

25.8*

22.6*

Chest Any symptoms

Sports incapacity

Number of days Full (n=10)

Mod (n=3)

No (n=3)

10

10

6.8±7.2

0.5±1.0

0.5±0.8

122

0

7.6

100

100*

30.0*

30.0*

Fatigue Any symptoms

Sports incapacity

Number of days Full (n=45)

Mod (n=8)

No (n=2)

48

45

7.1±6.3

0.6±1.5

0.2±0.9

84

3

36.4

93.8

93.8*

16.7*

41.7*

Eye Any symptoms

Sports incapacity

Number of days Full (n=8)

Mod (n=1)

No (n=0)

10

8

2.9±2.5

0.1±0.3

0±0

122

2

7.6

80

80.0*

10.0*

0.0*

Other illness Any symptoms

Sports incapacity

Number of days Full (n=1)

Mod (n=2)

No (n=1)

2

2

0.5±0.7

3.0±2.8

1.5±2.1

132

0

1.5

100

50.0*

100.0*

50.0*

Injury Number of injuries (Range)

(Mean±SD)

Sports incapacity

Medical attention

Medical treatments

0-3

0.4±0.6

31

57

1.9±3.5

101

75

23.5

43.2



• Relating to sports incapacity low energy availability was significantly
associated with body aches and head symptoms.

• Relating to athlete-self reported illness (independent of sports incapacity),
low energy availability exhibited higher odds of reporting symptoms of upper
respiratory tract infections, bodily aches, gastrointestinal disturbances, and
head symptoms.

• Poor sleep quality was associated with higher odds of having gastrointestinal
disturbances.

• Athlete self-reported illnesses are strikingly high in the months leading to
an Olympic Games with almost 100% of participants reporting at least one
illness presentation in the previous month

• High prevalence of illness, poor mental health, low energy availability, and
poor sleep quality to the 2016 Summer Olympic Games

• The results of the factor analyses show the interdependence of various
health domains and support the proposition that athlete health cannot be
independently researched or managed in one profession or discipline in the
high performance setting.

Illness Risk Factors 



• Sleep disturbances are common- fatigue does not equal sleepiness
• Increased mood disturbance
• Increased prevalence of URTI
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• Bi-directional link between sleep and anxiety and sleep and depression
• n=100 athletes
• Significant relationship between poor sleep and high anxiety and high

depression

Sleep, Anxiety and Depression
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What to monitor?

Halson, 2014, Sports Medicine

• LEAF-Q
• Depression
• Personal Hygiene



THANK YOU
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