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THE METABOLIC SYNDROME:
A THREAT FOR BOTH FLIGHT 
PERSONNEL AND PASSENGERS



Abdominal obesity, 

the most prevalent manifestation of the MS,

is a marker of 'dysfunctional adipose tissue', 

and is of central importance in clinical diagnosis. 

Abdominal obesity and metabolic syndrome
Jean-Pierre Després & Isabelle Lemieux

Nature 444: 881-87, 2006.
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Intra-abdominal adiposity and glucose metabolism
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February 2003

BMI 33.4, W 102

May 2004

BMI 32,9, W 108

Spetember 2005

BMI 32,6, W112
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CRITERIA ATP III  (2006): at least 3 criteria

OBESITY
Waist circumference

men  102 cm; women  88 cm

DYSLIPIDEMIA

a)  Triglicerides   150 mg/dl and/or therapy 

b)  HDL-C men <40 mg/dl; women <50 mg/dl  

and/or therapy

HYPERTENSION  130/85 mmHg. and/or therapy

GLYCEMIA  100 mg/dl. and/or therapy

INSULIN -

RESISTANCE
No marker



A cluster of INSULIN-RESISTANCE-RELATED 
CHANGES in METABOLISM (lipids + glucose) and 
VESSELS (hypertension + trombophylia) leading to 

INCREASED CV RISK



Coronary Mortality
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• when combined with

o smoking and

o aging

• the MS is a risk factor for well known 

threats during long-haul flights:

o venous thrombo-embolism,

o arterial thrombosis.

PASSENGER HEALTH:  

MOSTLY IGNORED



40–49 

Prevalence of the NCEP Metabolic Syndrome: 

NHANES III by Age 

Ford ES et al. JAMA 2002;287:356-359. 
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Hu G et al. Arch Intern Med, 2004 164:1066-1076 
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• cardiovascular disease and diabetes mellitus 

negatively influence quality of life 

• they are also disabling for aging military aircrew;

• among Royal Jordanian Air Force pilots its prevalence 

was shown to be the same as in the general 

population; 

• this raises medical concern, since military pilots are 

generally regarded as healthy and fit, somehow 

“forever young” after their first evaluation. 

WHAT ABOUT THE MILITARY AIRCREW?

Khazale NS, Haddad F . Aviat Space Environ Med. 2007;78(10):968-72





• Residues of 8 Persistent Organic Pollutants (POPs) in adipose tissue 

samples from 387 people in Granada province (Spain, 2003 - 2004).

• β-HCH and HCB = independently associated with increased metabolic risk 

(ORs =1.17, p<0.05) also after a 10-year follow-up (OR =1.25, p<0.05).

β-HCH = β-hexachlorocyclohexane 

(cotton plant pesticide)

HCB = hexachlorobenzene

(wheat fungicide + byproduct of 

industrial chemicals) 

These POPs might be partly responsible for the morbidity risk 

traditionally attributed to age and obesity.

               0                                 1                                 >1      



Y: 35-45 yrs; n = 1390 
O:   ≥ 65 yrs; n = 1390 



ASSOCIATED PATHOLOGIC 

CONDITIONS:

• steato-hepatitis 

• male hypogonadism 

• osteopenia 

• depression 



Blaha MJ et al.  





Bakker EA et al. Mayo Clin Proc. 2017; http://dx.doi.org/10.1016/j.mayocp.2017.02.018



Bakker EA et al. Mayo Clin Proc. 2017; http://dx.doi.org/10.1016/j.mayocp.2017.02.018

2008 US PHYSICAL ACTIVITY GUIDELINES

RESISTANCE EXERCISE

≥2 d/wk moderate-high intensity, all major muscle groups

AEROBIC EXERCISE

≥500 metabolic equivalent min/wk (≥8.5 MET/h/wk)



POSSIBLE 

COUNTERMEASURES

FOR FLIGHT PERSONNEL

Both pilots and flight attendants 

should be provided with:

• continuous structured nutritional 

education and 

• regular exercise counseling and 

monitoring



POSSIBLE COUNTERMEASURES 

FOR PASSENGERS

• Need to prevent life-threatening CV events during 

the travel, implying

o huge emotionally relevant consequences 

o related socio-economic burden 

• for:

o flight companies 

o the society itself.

• Strong actions should be urgently taken to

o limit weight gain and 

o identify those at risk for or affected by the MetS. 



Frequent travellers might be the 

object of extensive / hammering 

institutional information campaigns 

through 

• the media

• travel agencies and

• airport access points. 

HOW?


