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Pe te r  L. T rask  
735 B i shop  St. ,  #408 
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Dear M r .  T rask :  

Thank you f o r  you r  l e t t e r  o f  A p r l l  30 r e g a r d i n g  t h e  work you a re  
do ing  w l t h  f l i g h t  a t t e n d a n t s .  Thank you a l s o  f o r  t h e  copy  o f  
your  e x c e l l e n t  a r t i c l e .  

Our program a t  t h e  Occupa t i ona l  H e a l t h  C l i n i c  i s  up t o  t h i s  t i m e  
o n l y  suppo r t ed  f i n a n c i a l l y  by t h e  F l i g h t  A t t e n d a n t  un ions .  The 
a r t i c l e  I n  t h e  IUFA n e w s l e t t e r  gave t h e  imp ress ion  t h a t  we were 
a s s o c i a t e d  w i t h  CAL-OSHA, which I s  u n f o r t u n a t e l y  n o t  t h e  case.  
We a r e  c u r r e n t l y  w o r k i n g  w i t h  s e v e r a l  g r o u p s  o f  f l i g h t  a t t e n d a n t s  
on p r o j e c t s  i n i t i a t e d  and l a r g e l y  pe r f o rmed  by t h e l r  members: 

( 1  1 F l  l g h t  a t t e n d a n t  heg l  t h  su r vey ,  pe r f o rmed  by t h e  Association 
o f  P r o f e s s l o n a i  F l i g h t  A t t e n d a n t s  t o  i d e n t i f y  prob lems a s s o c i a t e d  
w l t h  p o t e n t i a l  cabTn c o n t a m i n a n t s  on DC-10's ( I n t e r i m  R e p o r t  
enc l osed ) .  

( 2 )  F l l g h t  A t t e n d a n t  r e s p i r a t o r y  f u n c t i o n  study, pe r f o rmed  by 
t h e  IUFA, l n v o l v l n g  questionnaires and p r e - f l i g h t ,  d u r l n g  f l i g h t ,  
and p o s t - f l i g h t  b r e a t h i n g  measurements. . . T h i s  s t u d y  I s  n e a r i n g  
c o m p l e t i o n  o f  t h e  f i r s t  phase. 

We would be  happy t o  s u p p o r t  y o u r  e f f o r t s  t o  form an o r g a n i z a t i o n  
t o  f u r t h e r  t h e  publicizing o f  t h e  h e a l t h  p rob lems associated w i t h  
f l i g h t .  L e t  us know how we can  h e l p  you l n  t h i s  endeavor.  

Sl n c e r e  1 y  yours, 

Chie f ,  Occupa t i ona l  H e a l t h  
C I  i n i c '  

1001 Potnro Avo., San Frmclsco, CA 941 10 

- . -  
a s .  

. -  - . - .  .. - . . . - -  r . . . . . . - . . . . . . .. ,. > .  
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I N T Z R I K  IEPORT #1 
Association of Professional Flight  Attendants 

June 28, 1983 the  Occupational Health Cl in ic  was contacted by Connie Stevens, 
Safety and Health Regional Chairperson, Association of Professional  F l i g h t  
Attendants representing f l i g h t  at tendants a t  American Airl ines.  She requeste3 
technical  a s s i s t ance  with evaluating a problem experienced by f l i g h t  at tendari ts  
working the  American A i r l i n e s  f l i g h t s  between San Francisco and Honolulu, over 
t h e  pas t  year;who reported synptoms inclu2ing decreased a p p e t i t e ,  r e sp i ra to ry  
d i s t r e s s ,  nosebleeds, s inus congestion, pain in  n o s t r i l s ,  and blockage of 
eustacian tubes t o  ears,  beginning during these f l i g h t s  and l a s t i n g  up t o  th ree  
weeks. 

F l i g h t  a t tendants  reportedly smelled fumes with a fou l  smell a t  var ious  times 
during the f l i g h t s ,  desczibed a t  "musty" or  "l ike d i r t y  socks." I n i t i a l  r e p c r t s  
were l imi ted  t o  DC10-10's with occasional reports  f ron  f l i g h t  a t t endan t s  f ly ing  
on DC10-30's and 747 a i r c r a f t .  These repor t s  had been made t o  t h e  com?any 
through t h e  f l i g h t  log, and the  i n i t i a l  hypothesis of the poss ib le  cause of 
t h i s  problem wes an engine o i l ,  Mobil J e t  11. The company subsequently indicated 
t h a t  they would replace the engine o i l  with a new o i l  (RX 254, from Mobil). 
However, r e p o r t s  of continued odors and pe r s i s t en t  and recur ren t  symptoms have 
come t o  t h e  a t t en t ion  of the APFA, and f l i g h t  at tendants have expressed concern 
over continued possible exposures and long-term heal th  e f fec t s .  

11. Actions Taken !XI Date 

On June 28,'1983, Buck Cameron, Indust r ia l  ~ y g i e n i s t  for  the  Occu?ational Health 
Cl in ic ,  m e t  with Connie Stevens, APFA, t o  discuss the problem. Buck Caneron 
agreed t o  obta in  further information regarding the exact  nature  of t h e  o i l s  arid 
o the r  poss ib le  exposures by obtaining Material Safety Data Sheets from the  
manufacturer. 

On August 9, Buck Cameron, Indust r ia l  Hygienist and James E. Cone, Chief, 
Occupational Health Clinic, met with Connie Stevens, APFS, t o  f u r t h e r  d iscuss  
t h e  problem. E'urther d e t a i l s  on process description were obtained from Connie 
Stevens, and a preliminary d r a f t  of a questionnaire which t h e  APFA planned t o  
send t o  a group of i t s  members was reviewed. A revised questionnaire was draf ted ,  
and planned to be d i s t r ibu ted  t o  a l l  f l i g h t  at tendants on the SFO-HNL f l i g h t s ,  t o  
cover a t o t a l  of 5 f l i g h t s  each. An addi t ional  group of F l igh t  Attendantssflying 
a s imi la r  rou te  from Los Angeles was se lec ted t o  be surveyed t o  determine i f  
they were experiencing s imi lar  problems with unusual odors o r  symptoms. The 
i d e n t i c a l  questionnaire was t o  be d i s t r ibu ted  t o  the L A  f l i g h t  a t tendants .  

1m1 Potrrro Are.. San Francisco, CA 941 10 
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Questionnaires were t o  be sent t o  the  Occupational Health Cl in ic  f o r  coding 
(after  personal i d e n t i f i e r s  were removed by. APFA), and analyzed. 

In addition, several f l i g h t  attendants requested t o  be seen at Occupational 
Health Cl inic  t o  further evaluate t h e i r  syriptarns and pcss ible  hes l th  problems 
as a r e s z l t  of t h i s  exposure. 

Further data on the exact  process involve2 i n  the ven t i l a t ion  system and poss ible  
a i r l i n e  cabin contmLnants was t o  be obtain& by Buck Cameron. 

111. Results  t o  Date 

A. Environmental 

1. . Hazard ~ecogni t ion  

Four f l i g h t  at tendants assigned t o  'the SFO-HNL-SF0 route  were interviewed 
separate ly  by Buck Cameron a t  the Occupational Health C1i r . i~ .  The purpose 
of these interviews was to determine if the symptoms described i n  Section 
B (below) correiated with the "dirty socks" odor and/or with pz r t i cu la r  
aircraft, locations within a i r c r a f t ,  and/or phases of flight. 

The f l i g h t  at tendants '  perceptions of t h e  conditions and areas associated 
with t h e i r  symptoms a re  very consistent ,  with di f ferences  seemingly 

' related'  t o  var ia t ions  i n  work locations within t h e  a i r c r a f t .  

Factors iden t i f i ed  included: 

a. The "dirty socks" smell is  strongly associated with the reported symptons. 
. Symptoms are reported most frequently, and a r e  most pronounced, during 

or following f l i g h t s  where t h e  odor is strong. Symptoms are 'reported; 
however, even when odors a r e  s l igh t  or not noticeable.  

Vis ible  haze o r  smoke is occasionally, but not  usually, seen when the 
odor i s  strong. 

b. Both the odor and symptoms are most frequently a s s ~ c i a t e d  with DC10-10 
a i r c r a f t .  Similar reports have been made, however, concerning DC10-30 
and 747 a i rcxaf  t. 

c. The odor and symptoms are stronger on ce r ta in  a i r c r a f t .  Complaints have ' 

been made concerning d r c r a f t  numbers 117, 118, 124,  126, 128, 132, 134. 

d. The odor is  strongest at par t i cu la r  a i r c r a f t  locations.  The over-wing 
. section and gal ley service area have been i d e n t i f i e d  a s  high odor areas. 
The odor has a l s o  been reported in  t h e  cockpit. 

e. The odor i s  most pronounced on t ax i ,  take off  and landing; least . 
pronounced during cruise. 
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f. The odor, an2 s~mptoms, are  more pronourxed when Mobil J e t  I1 tu rb ine  
o i l  is  used. 

g .  The odor i s  reduced when the weter separator begs are changed. This  
is most n i t i c e ~ b l e  when bags are serviced a t  Honolulu. 

h. Airc ra f t  veat i la t ion systems are not apparently effect ive .  

i. Cigarette smoke is an addit ional  i r r i t a n t  but is not d i rec t ly  associated 
with the principle complaint. 

j. Typical cruising a l t i t u d e  is  38,000 feet. - T h i s  i s  lower than a l t i t u d e s  
normally associated w i t h  high ozone exposure. 

2. Review of American Ai r l ines  Correspondence 

In respsnse to f l i g h t  a t t e n d a ~ t  reports of odor an6 i r r i t a t i o n ,  American 
Airl ines  has thesrized t h a t  the  problems may be associated with one or more 
of t h e  following : 

a. The chexical composition of the  turbine o i l  being used (Mobil Jet 11) 

b. Contamination of the APU door or i n l e t  duct  by o i l  from h e  # 2  engine. 

c. Contamination of hea t  exchangers. 

d. Insufficient  cabin ven t i l a t ion .  

3. Possible Cheu.ica1 Agents 

a. Turbine o i l s  

Mobil Jet I1 is a synthet ic  o i l  which contains h i - c r e s y l  phosphates 
(known eye, skin and mucous membrane irritants. ) 

Mobil RM 254 is similar in composition to Mobil J e t  11 but i s  claimed 
by the manufacturer to be more highly refined. 

The composition of Exxon 2380 has not been determined. 

b. Hydraulic f l u i d s  

Aircraft hydraulic f l u i d s  also' contain phosphate esters. 

c. 'other possible 'agents 

Include sulphur dioxide, oxides of nitrogen, ozone, cigarette smoke, 
formaldehyde, and pyrolys is  products of o i l ,  jet f u e l  and hydraulic' 
fluids. 
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.4. Controls 

Actions taken by American Airlines to inprcve cabin a i r  qurzlity have no t  
lei! t o  a complete or consistent removal of air contar.inants. These 
ac t ions  have included: 

a. More frequent changing of water bags. 

b. Burning out of contaminants from the a i r  conditioning system. 

c. Cleaning the APU door and i n l e t  duct. 

d. Changing t o  Exxon 2380 tu;rbine oil. 

e.. Increas'ing the airflow capabi l i ty  of  the  air  conditioning system. 

B. Medical Results t o  Date 

1. Clinical  Evaluation 

Four f l i g h t  at tendants have been seen t o  t h i s  d a t e  a t  the  Occupational 
Health Clinic.  Symptoms reported s ince  May 1982 included nasa l  burning, 
increased tearing, headache, increased rhinorrhea, sneezing, sore throat, 
hoarseness, cough with brown phlegm, and hear ing d i f f i c u l t i e s  noted a f t e r  
beginning t o  f l y  the SFO-HNL f l i g h t s ,  p a r t i c u l a r l y  on DClO a i r c r a f t s  #118, 
W135, and pa r t i cu la r  d e a s  of  the planes (3L and Zone B) .  Symptoms 
were noted immediately after entering a plane wi th  a pecu l i a r  odor 
.descri*d a s  similar t o  "dirty socks", and continued for 1-3 days i n  one 
f l i g h t  attendant, 4-5 days i n  another. Several  stated t h a t  they had 
'consulted other physicians, and had been removed from exposure for  various 
lengths of time over the past year. Physical findings included signs of 
mucous membrane i r r i t a t i o n  i n  one f l i g h t  a t t endan t ,  and serous o t i t i s  
i n  one flight attendant. 

Further evaluation of these s y m p t o m s  is planned, including respi ra tory  
function evaluation and hearing/ENT evaluation where c l i n i c a l l y  indicated.  

2. Questionnaire Results 

An i n i t i a l  t o t a l  of 58 questinnaires were received from flight attendants 
who flew "turn-around" f l igh t s  f r o m  SFO-lilt7 8/15-8/17/83. Par t ic ipat ion 
rate was 100% of those surveyed. 

Ages of f l i g h t  at tendants ranged from 35-44 wi th  a 'mean of 37 years. A l l  
58 respondents were female, and 17 indicated they were smokers, and 41 
were non-smokers. Forty-two reported a h i s t o r y  of pr io r  a l lergies .  
A i r c r a f t s  included t128, 116, and 134. 
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Unusual odors were reported by 14 & 20 f l igh t  at tendants working on 
a i r c r a f t  X I 2 8  on 8/17/83, and 12 of 20 f l ight  at tendants on a i r c r a f t  #I16 
on 8/16/83. No such odor was reported by any f l i g h t  attendant on 8/15/83. 
The odor w a s  described a s  "dirty socks", l'musti@", o r  "resembling petroleuin 
burning". The odor was detected only  W i n g  t a x i  out  by one f l i g h t  
at tendant,  on descent only by 14, and landing only by 3, and during 
multiple por t ions  of t h e  f l i g h t s  by 5. 

Symptom prevalence is shown in Table 1. 

Symptoms were xeported more frequently during f l i g h t s  on 8/16 and 8/17 
with a smaller  number reporting symptoms on the 8/15 f l i g h t s ,  w i t h  the 
exception of eye redness alone and dryness alone reported more f requent ly  
on 8/15. 

Onset of symptoms occurred predominatly during t h e  l a t e r  portion of each 
f l i g h t ,  wi th  18 .reporting symptoms during cruise ,  descent, and landing/ taxi  
i n ,  and 1 6  ncting symptons throughout the f l i g h t .  

Odor an2 symptoms were reported from fl ight  a t tendants  assigned t o  a l l  
pa r t s  of a i r c r a f t .  

TV: Discussion - Preliminary Investigation Indices 

A. Environmental 

Fl ight  a t tendant  interviews and a review of company corresponderice i n d i c a t e  
' t h a t  the symptoms reported are caused by one or more air contaminants. A t  

l e a s t  one of these contaminants is the probable cause of the "dirty socks" 
. . odor. 

me concentrations o f  these contaminants seem t o  vary with the a i r c r a f t ,  
location.  within the  a i r c r a f t ,  and wi th  phases of f l i g h t .  Although t h e  
contaminant (s) associated with the odor appears t o  be the primary cause 
of i r r i t a t i o n ,  o ther  contaminants may also contr ibute  t o  the scope or 
sever i ty  o f  symptoms. ' 

Although Mobil J e t  I1 has been implicated as  a causative agent this . 

re la t ionsh ip  has not  been.proven. It can not- be assumed t h a t  removing 
this o i l  w i l l  completely eliminate the problems of odor and i r r i t a t i o n .  

B. Medical 

The r e s u l t s  of the  medical evaluations and questionnaires among f l i g h t  
a t tendants  on American Airlines f l i g h t s  from SFO-HNL indicates t h a t  f0.r 
approximately the p a s t  year, f l i g h t  attendants have been report ing unusual 
odors and symptoms which a r e  associated in t i m e  with these odors, pr imar i ly  
of mucous membrane i r r i t a t i o n  and upper airway i r r i t a t i o n .  Several have 
had significant time l o s t  from work a s  a result ,  and several have now . 
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developed chronic symptoms similar ta those previously only noted during 
and shor t ly  a f t e r  each f l igh t .  These type of symptoms may be seen with 
many airborne substances, including but  not limited t o  sulfur dioxide, 
nitrogen oxides, formaldehyde, ozone, low humidity, smoke pa r t i cu la tes ,  ard 
o i l  pyroloysis products. The temporal re la t ionship  of the s p p t o n s  and 
unusual odor suggested a cause and e f f e c t  reletion. The increased 
frequency of eye redness and dryness noted on the f l i g h t  without unusual 
odor reported suggests t h a t  the eye s lq torns  may not be re la ted  as  
d i rec t ly  t o  the unusual odor, but may be due t o  other f a c t o r s  such a s  
heavy c iga re t t e  smoke contamination (noted by one f l i g h t  at tendant on t h a t  
f l igh t ) .  

V. Recommendations 

A. Environmental 

1. Identify a l l  l ikely cabin a i r  contaninants. 

2 .  hraluate cabin a i r  concentrations of each contaminant by s ~ ~ s l i n g  severa l  
locat ions  i n  several a i r c r a f t  during each phase of f l i g h t .  Sam2ling 
r e s u l t s  should be compared to  medical questionnaire r e s u l t s  t o  detemine 
which contaminants b e s t  correlate with symptoms. 

3. Eliminate possible causes of exposure t o  prevent chronic heal th  e f f e c t s  
and acute  symptoms among f l igh t  a t tendants  and passengers who may be a t  
r i s k  of respiratory di f f icul ty .  Control may be achieved by eliminating 
the  causative agent, improving maintenar.ce procedures and/or by making 
engineering changes t o  the a i rc ra f t .  U n t i l  a i r  concentrations of 
i r k i t a n t s  are reduced t o  a safe level any f l i g h t  at tendant experiencing 
i r r i t a t i o n  should be provided with a resp i ra to r  capable of removing 

. .. organic vapors and gases. 

1. Continued medical surveil lance of f l i g h t  logs t o  detect  future reports  of 
unusual odors/synq~toms among f l i g h t  at tendants,  passengers, or pi lo ts .  
Prompt investigation and correction of s i tua t ions  with suspected 
contamination of a i r l i n e  air .  

2.  Analysis of fur ther  questionnaires from o the r  bases t o  deterniine extent  
of problem over the next few weeks.. 

Report prepared by: 

Buck Cameron, HS, Indus t r i a l  Hygienist 

James E. Cone, MD, MPH, Chief, Occupational Health Cl in ic  



Table 1 
Symptoms r e p o r t e d  

American Airlines Flight Attendants Survey 

# reporting Total # % ( o f  total I ------- ---- _______  -----------. Symptom ------- 

Eye: Irritation 1 
Dry 

L. 
J 

Watery 0 
Red 3 
Burning 0 
Multiple 5 x 5  3 ------------ - 
Any symptom 

Nasal : Irritation 
Drai nage 
Dryness 
Multiple S x s  ------------ 
Any Symptom 

Sinus: Burning 
Congestion 
Multiple S x s  --_---- ----- 
Any Symptom 

Ear: 'Irritation - 
Blockage 
Congestion 
Multiple Sxs ------------ 
Any Symptom 

CNS: Headache 0 3 
Di zziness 0 1 
L i  ghtheadednes 0 i 
Multiple Sxs 0 2 --_--------- - - 
Any Symptom 0 7 

Chest: Irritation . 0 0 1 
. Cough 2 0 0 

Burning 0 2 0 
Difficulty 

breathing 2 1 Cl 
Multiple S x s  O 5 1 
-----L------ - - - 
Any Symptom 4 6 2 


