Vibroacoustic Disease

Paper Presented at:  Inter-Noise 2007 Conference – August 28-31, 2007, Istanbul, Turkey

Name of Paper:  “Infrasound & Low Frequency Noise Dose Responses: Contributions”

Presented by:  Professor Mariana Alves-Pereira & Dr. Nuno Castelo Branco

The pathology that develops as a consequence of excessive infrasound and low frequency noise (ILFN) is vibroacoustic disease (VAD).
VAD Research on Animals (performed since 1992)

1) Rats given 48 hours of ILFN showed damage to tissue around windpipe; it took 12 hrs of silence to begin recovery, with full recovery in 7 days

2) Rats gestated in ILFN-rich environments had higher risks of congenital malformations; add’l exposure after birth caused pre-cancerous lesions on respiratory tissues.

VAD Research on Humans

1) Echocardiograms from ILFN-exposed individuals has revealed thickened tissue around heart; this is a hallmark feature of VAD

2) Study done in 1999 of echocardiograms of pilots & cabin crew, showed slower rate of pericardial thickening of cabin crew compared to pilots, although cabin is noisier than cockpit; levels of infrasound in cockpit were significantly higher than those in cabins

3) Clinical stages of VAD have been defined for aircraft technicians (ILFN-rich job), over 15 yrs; 140 techs were selected, and a sign or symptom was only counted if it appeared in at least 50% of them


 a)
Stage I – Mild (1-4 yrs):  mood swings, indigestion, heartburn, mouth/throat infections, bronchitis


 b)
Stage II – Moderate (4-10 yrs): chest pain, back pain, fatigue, allergies, inflammation of stomach lining, fungal, viral & parasitic skin infections, conjunctivitis, pain/blood in urine


 c)
Stage III – Severe (> 10 yrs): duodenal ulcers, colitis, headaches, severe joint pain, intense muscular pain, neurological disturbances, psychiatric disturbances, decrease in visual acuity, digestive & conjunctive mucosa, hemorrhages of nasal, varicose veins

4) Those with Stage I VAD saw symptoms disappear, or greatly subside, when on vacation; those who had progressed to Stage II or III did not have similar reactions; Stage I is still reversible, while II & III are not

5) When ILFN is only in the home, or when this is occupational ILFN and some other type, appearance of signs and symptoms is greatly accelerated

6) Study done in 1999 of 236 VAD patients revealed 28 had developed tumors (5 were cancerous growths in upper right lobe of lung, 5 had multiple tumors); to date, team documented add’l 10 cancerous growths in respiratory tracts of VAD patients occupationally exposed to ILFN (8 located in upper right lobe of lung)

Acoustical Quantification

1) In current practices, noise assessments exclude frequency levels; when individuals develop VAD related symptoms, there is no info on ILFN content in their environment; the team deals with this by choosing an environment known to be conducive to VAD, such as aircraft cockpits when making comparisons.

2) The difference in dBA (A-weighted measurement req’d by law) and dBLin (linear) values, can be thought of as the difference between what is heard (dBA) and what is actually present in the acoustical environment.

ILFN Measurements

1) dBA level measurement does not provide enough information for biological effects of ILFN exposure.

2) When studying the effects of noise on Public Health (other than hearing impairment), the usage of A-weighting should be abolished.

3) Acoustical environments can only be compared with scientific accuracy if both amplitude (dB-level) and frequency content (in Hertz) are known.

4) Biological tissue is very sensitive to lower frequencies below 100 Hz.

5) Specific frequencies have been known to have a harmful effect on specific biological tissue & different levels of exposure have different effects.

