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B i o l o g i c a l  Rhythms and R o t a t i n g  S h i f t  Work: 
Some C o n s i d e r a t i o n s  f o r  Air T r a f f i c  C o n t r o l l e r s  and Managers 

INTRODUCT ION. 

R o t a t i n g  s h i f t  work and g a p i d  t r a v e l  a c r o s s  time zones  h a s  g i v e n  r i se  io a 
rela ' t ive1.y new set  o f  p h y s i o l o g i c a l  and p s y c h o l o g i c a l  problems t h a t  Wave 
r e c e i v e d  c o n s i d e r a b l e  p u b l i c  exposuze.  The term " je t  lad9 '  h a s  become a 
household e x p r e s s i o n ;  t h e  P u b l i c  B r o a d c a s t i n g  Company put.  on a series c a l l e d  
"The Brain"  i n  which time s e n s i t i v e  nervous  f u n c t i o n s  were e x p l a i n e d .  
Congress h a s  h e a r d  much t e s t i m o n y  on t h e  e f f e c t s  of  r o t a t i n g  s h i f t  work on 
human h e a l t h  and i n d u s t r i a l  p roduc t ion .  There  i s  now a c t i v e  s c i e n t i f i c  
r e s e a r c h  underway a t t e m p t i n g  t o  f i n d  ways t o  h e l p  peop le  a d a p t  q u i c k l y  t o  
t h e s e  temporal  d i s l o c a t i o n s .  T h i s  i s  n o t  a new s u b j e c t  f o r  t h e  FAA i n  t h a t  
a i r  t r a f f i c  c o n t r o l  s p e c i a l i s t s  ( h e r e i n a f t e r  r e f e r r e d  t o  a s  " c o n t r o l l e r , "  
working i n  a l l  t h r e e  c a r e e r  o p t i o n s / f a c i l i t i e s ,  i .e . ,  c e n t e r s ,  towers ,  and 
f l i g h t  s e r v i c e  s t a t i o n s )  and managers have been d e a l i n g  w i t h  r o t a t i n g  s h i f t  
work s i n c e  t h e  i n c e p t i o n  o f  a i r  t r a f f i c  c o n t r o l  o v e r  50 y e a r s  ago. 

The purpose  of  t h i s  paper  i s  t o  rev iew i n  a g e n e r a l  way some of t h e  
c u r r e n t  themes and p r a c t i c e s  r e g a r d i n g  s h i f t  work; t o  in fo rm c o n t r o l l e r s ,  
t e c h n i c i a n s ,  and managers o f  t h e s e  i s s u e s ;  and t o  o f f e r  some i d e a s  t h a t  may b e  
h e l p f u l  i n  d e a l i n g  w i t h  d i f f i c u l t i e s  i n  t h i s  area. There  i s  no p a t  o r  e a s y  
s i n g l e  s o l u t i o n  t o  t h e  problems o f  e v e r y  employee. Managers are  a lways  f a c e d  
w i t h  d i f f i c u l t  d e c i s i o n s ,  and s h i f t  work i s  one of  t h e  most d i f f i c u l t  because  
it c a n  become a n  e m o t i o n a l l y  charged i s s u e .  

BACKGROUND. 

A l l  FAA s t u d i e s ,  and t h e r e  have been many, r e g a r d i n g  a i r  t r a f f i c  
c o n t r o l l e r s '  a t t i t u d e s  have shown them t o  l i k e  t h e i r  j o b s  and t o  t a k e  p r i d e  i n  
t h e i r  work. However, because  of t h e  l i f e - d i s r u p t i n g  e f f e c t s  of i n c o n s i s t e n t  
hours  o f  work and res t ,  many c o n t r o l l e r s  f i n d  r o t a t i n g  s h i f t  work 
d i s a g r e e a b l e .  C o n t r o l l e r s  a r e  n o t  a l o n e  i n  t h e i r  o p i n i o n ;  thousands  of  pages  
of research d a t a  a t t e s t  t o  t h e  f a c t  t h a t  o t h e r  worker g roups  around t h e  world 
s h a r e  t h a t  view. Depending on o n e ' s  s o u r c e  o f  i n f o r m a t i o n ,  t h e  l i t e r a t u r e  
i n d i c a t e s  t h a t  t h e r e  a re  14 - 25 m i l l i o n  p e o p l e  i n  t h e  Uni ted  S t a t e s  a l o n e  
whose work c a l l s  f o r  them t o  r o t a t e  between day and n i g h t  s h i f t s .  These  
peop le  are invo lved  i n  keep ing  t h e  machinery o f  c i v i l i z a t i o n  runn ing  24 h o u r s  
a day; t h e y  are engaged i n  a c t i v i t i e s  t h a t  r ange  from p u b l i c  s a f e t y  f u n c t i o n s ,  
such as  p o l i c e  and f i r e f i g h t e r s ,  t o  medica l  p e r s o n n e l ,  members of  t h e  armed 
f o r c e s ,  and f a c t o r y  and s e r v i c e  workers.  One FAA b i b l i o g r a p h y  of s h i f t  work 
l i s t s  o v e r  1300 r e f e r e n c e s  t o  work done s i n c e  1950 and o t h e r  b i b l i o g r a p h i e s  
are a lmos t  as e x t e n s i v e .  Gran t ing  t h a t  t h e r e  are  d u p l i c a t i o n s  i n  t h e s e  l i s t s ,  
one i s  s t i l l  s t r u c k  w i t h  t h e  mountainous q u a n t i t y  o f  i n f o r m a t i o n  a v a i l a b l e  on 
t h i s  b road  s u b j e c t .  
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t. In fact, "shift" is 
assignments are accepted as 

normal, non-shift work hours). Among shift workers, practically all reported 
problems are related to the "graveyard shift" because of the physiological, 
psychological and social disruptions associated with it. For these reasons, 
FAA shift workers have a high level of interest in this issue. 

Eating, sleeping, waking, and other regular activities are such common 
human experiences as to need no description. Such functions are usually 
thought of as being regulated by external or environmental factors; however, 
it is a well-established fact that these and, indeed, all bodily functions are 

These 
(v i ruses  a 
attendant on the earJXL-rotation. The 

biological clocks. 
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lowest at this time and people are then most prone to error 
It has been shown, for example, that single vehicle trucd 

accidents most commonly occur in the early morning hours. The body 
temperature high point occurs about 12 hours later, in the afternoon, and 
alertness is greatest at that time. This circadian swing in body temperature 
amounts to 1 to 2 degrees Fahrenheit. 

When one changes from day to night work, about a week is required for the 
biological clocks to become readjusted to the new schedule, depending on how 
many hours are involved in the change. The clock controlling the wake/sleep 
cycle is 1ocated.in the deep part of the brain called the hypothalamus. The 
brain cells controlling the temperature cycle have not yet been located but 
are known to exist and comprise a separate oscillator (clock). 

Shift Work Rotation. 

The observation that the intrinsic cycles are longer than the solar day 
has led to the recommendation that shifts should rotate in the same direction 
as the biological day; that is, workers should progress to later instead of 
earlier shifts. Rotations to later shifts are phase delayed and those that 
progress to earlier shifts are phase advanced. While the advantages/ 
disadvantages of such rotation patterns are fairly subtle and may perhaps be 
overridden by environmental factors, it is claimed that adaptation to phase 
delayed schedules is easier than with phase advanced schedules just as 
east-to-west flight across several time zones produces fewer jet lag symptoms 
than does west-to-east flight. It has been estimated that a person can 
readily adapt to a span of about 3 hours of displacement without experiencing 
desynchronosis. However, it i s  claimed that such acceptance occurs for only 
about 30 minutes of displacement for advanced schedules or eastward flight and 
2.5 hours for delayed schedules or westward flight. There is not a great deal 
of data comparing delayed and advanced shift work schedules, but such 
experiments as have been done indicate, for whatever reasons, that 
phase-delayed rotations were characterized by increased productivity, improved 
worker health, and job satisfaction. 

FAA SHIFT WORK SCHEDULE DES IGNS/PRACTICES 

A variety of shift work plans in effect at A T C  facilities range from 
straight shifts, that allow employees to work the same hours, sometimes of 
their choice; to rotation patterns, that may change rapidly (compressed) or 
slowly (expanded), and may be either phase delayed or advanced. On paper, one 
could design a number of shift rotation patterns, but not all of them would be 
practical or usable in the ATC setting. 

Shift Work Models 

The familiar 2-2-1 rotation preferred by many controllers, especially the 
younger ones, is an example of a phase advanced, compressed schedule. The 
long interval between work weeks (about 80 hours, or 48 percent of the 7-daY 
week) is realized by compressing 40 hours of work into an 88-hour Period- 
Obviously, such compression takes place at the expense of shortened intervals 
between work sessions (quick turnarounds). 
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TABLE 1 

Compressed 2-2-1 and Expanded 1-2-2 S c h e d u l e s  

(Phase  Advanced) (Phase  Delayed) 

Day Work Off T o t a l  
Hours Hours Week 

(24-hour c l o c k )  

1 1600 - 2400 

2 1400 - 2200 

3 0800 - 1600 

4. 0600 - 1400 

5. 0000 - 0800 

40 
Off 

14 

10 

14 

10 

48 = 88 
Duty = 80 

168 

Work Off T o t a l  
Hours Hours Week 

(24-hour c l o c k )  

0000 - 0800 
22 

18 

22 

18 

0600 - 1400 

0800 - 1600 

1400 - 2200 

1600 - 2400 - 
4 0  80 = 120 

Off Duty = 48 
168 

I f  t h e  2- 2-1 i s  r e v e r s e d ,  i t  becomes a 1-2-2 expanded,  phase- delayed 
schedu le .  Thus ,  t h e  work week s ta r t s  w i t h  a m i d s h i f t ,  p r o g r e s s e s  th rough  two 
day s h i f t s  and two even ing  s h i f t s ,  end ing  a t  midn igh t  on t h e  f i f t h  day. T h e  
r e s u l t  i s  a n  expanded work week w i t h  40 h o u r s  o f  work sp read  o v e r  120 hours .  
The o f f  d u t y  p e r i o d  between work weeks would b e  4 8  h o u r s  and i n t e r v a l s  between 
8-hour work p e r i o d s  would range  from 18 t o  22 h o u r s  ( s l o w  t u r n a r o u n d s ) .  As 
mentioned above,  i t  i s  p o s s i b l e  t o  d e v i s e  compressed,  phase- delayed s c h e d u l e s  
as well as  expanded,  phase- advanced schedu les .  However, a l l  s c h e d u l e s  c a l l  
f o r  40 h o u r s  of  work i n  f i v e  8-hour days ;  t h e  d i f f e r e n c e  between them i s  i n  
t h e  d i s t r i b u t i o n  of  time o f f .  The importance  o f  long  weekends t o  workers  
everywhere i s  emphasized by t h e  f a c t  t h a t  t h e  expanded 1-2-2 i s  n o t  known t o  
b e  i n  u s e  i n  any i n d u s t r i a l  s e t t i n g .  Workers w i l l  a c c e p t  a lmost  any work 
s c h e d u l e  t h a t  w i l l  p r o v i d e  p r e f e r r e d  time o f f .  In t h e  n u c l e a r  power i n d u s t r y ,  
some p l a n t s  o p e r a t e  on 12- and 16-hour s h i f t s .  Some law enforcement  o f f i c e r s  
work 12-hour s h i f t s  f o r  4 d a y s ,  t h e n  have 4 d a y s  o f f .  One o f  t h e  p e r q u i s i t e s ,  
" perks ,"  of  s e n i o r i t y  o r  r ank  i s  t h e  c h o i c e  o f  work s c h e d u l e s ,  t h u s  of t i m e  
o f f .  More and more o f t e n  workers  a r e  b a r g a i n i n g  f o r  time o f f  i n s t e a d  o f  
monetary compensation.  Swedish i n d u s t r i a l  workers  now p u t  i n  a n  a v e r a g e  o f  
28.8 hours  p e r  week, t h e  l e a s t  i n  t h e  i n d u s t r i a l  wor ld;  t h e y  would r a t h e r  have 
l e i s u r e  time t h a n  c a s h  because  o f  t h e  h i g h  t ax  ra te  - "The more we  make, t h e  
more t h e y  take" . West German metal workers  s t r u c k  i n  1984 f o r  a 35-hour week; 
t h e y  won a 38.5-hour week, t h u s  b r e a k i n g  t h e  40-hour b a r r i e r .  A p p a r e n t l y ,  
once  c a s h  compensat ion i s  a d e q u a t e ,  i t  is  n o t  a s  powerful  a n  i s s u e  as i s  time 
o f f  f o r  l i f e  en r ichment  a c t i v i t i e s  t h a t  c a n  be indu lged  w i t h  t h e  c a s h .  
T a b l e  1 compares t h e  compressed,  phase  advanced 2-2-1 s c h e d u l e  w i t h  t h e  
expanded,  phase  d e l a y e d  1-2-2 schedu le .  

4 .  



Another  s c h e d u l e  i n  common u s e  i s  t h e  " s t r a i g h t  f i v e "  p a t t e r n  o f  s h i f t  
r o t a t i o n ,  meaning t h a t  employees work f i v e  d a y s  on t h e  same watch,  have 48 
h o u r s  o f f ,  t h e n  change t o  a n o t h e r ,  u s u a l l y  e a r l i e r ,  s h i f t .  Some s t r a i g h t  f i v e  
p a t t e r n s  keep  t h e  c o n t r o l l e r  on t h e  day and even ing  watches  f o r  2 week.s, 
fo l lowed by 1 week of  midwatches. In most ,  i f  n o t  a l l  c a s e s ,  phase  advancing 
p a t t e r n s  of  r o t a t i o n  are used.  FAA r e s e a r c h  h a s  shown, and o t h e r  r e s e a r c h e r s  
a g r e e ,  t h a t  5 days  i s  t h e  wrong r o t a t i o n  f requency  from t h e  s t a n d p o i n t  of  
c i r c a d i a n  r h y t h m i c i t y .  F i v e  s t r a i g h t  m i d s h i f t s  l e a d  t o  accumulated f a t i g u e  
because  o f  i n a d e q u a t e  time t o  e n t r a i n  c i r c a d i a n  rhythms t o  n i g h t  work and day 
s l e e p .  Day s l e e p  i s  a lmos t  a lways  r e p o r t e d  t o  be  u n s a t i s f a c t o r y  w i t h  n o i s e  
and l i g h t  be ing  blamed. However, c i r c a d i a n  p r i n c i p l e s  r e v e a l  t h a t  bedt ime and 
wakeup time are  r e l a t e d  t o  p a r t i c u l a r  p l a c e s  on t h e  wake / s l eep  and t e m p e r a t u r e  
c y c l e s .  The problem w i t h  day s l e e p  i s  t h a t  t h e  unadapted worker t r i e s  t o  
s l e e p  when h i s / h e r  b i o l o g i c a l  rhythms a re  p r e p a r i n g  h i d h e r  f o r  waking 
a c t i v i t y .  Thus, f a t igue- induced  s l e e p  i s  b r i e f  and g e n e r a l l y  inadequa te .  

The 2-2-1 as p r e s e n t l y  worked i s  b e t t e r  t h a n  t h e  s t r a i g h t  f i v e  b e c a u s e  
f o u r  o f  t h e *  f i v e  watches  are  c o n t a i n e d  w i t h i n  t h e  normal r ange  of 
wakefu lness .  Most p e o p l e  s l e e p  6 t o  7 h o u r s  p e r  n i g h t  and go t o  bed between 
2200 and midn igh t .  Except f o r  t h e  s i n g l e  m i d s h i f t ,  t h e  2-2-1 p r o v i d e s  
e s s e n t i a l l y  day work and n i g h t  s l e e p  and minimal c i r c a d i a n  d i s r u p t i o n .  The 
s i n g l e  m i d s h i f t  i s  fo l lowed  by a n  80-hour weekend t h a t  p r o v i d e s  abundant time 
f o r  rest. Because t r a f f i c  i s  c h a r a c t e r i s t i c a l l y  l i g h t  on t h e  m i d s h i f t ,  
s t a f f i n g  i s  a d j u s t e d  so  t h a t  most crewmembers doub le  back t o  day  o r  even ing  
s h i f t s  f o r  t h e  last  workday of  t h e  week. 

Reduced t o  t h e  s i m p l e s t  terms, problems w i t h  r o t a t i n g  s h i f t s  and t h e  
a t t e n d a n t  c i r c a d i a n  d i s r u p t i o n  a re  a lmos t  e x c l u s i v e l y  connected w i t h  m i d s h i f t  
work. S l e e p i n e s s  i s  i n e v i t a b l e  on t h e  m i d s h i f t ,  p a r t i c u l a r l y  d u r i n g  t h e  
p e r i o d  o f  c i r c a d i a n  low, and i s  e x a c e r b a t e d  by t h e  work under load  t h a t  i s  
u s u a l  d u r i n g  t h e  n i g h t .  A demanding workload i s  a r o u s i n g  and,  i n  many 
r e s p e c t s ,  i s  easier  t o  d e a l  w i t h  t h a n  i s  under load .  Obviously ,  d u r i n g  p e r i o d s  
of  heavy t r a f f i c ,  ATC f a c i l i t i e s  a d j u s t  s t a f f i n g  t o  meet t h e  need.  T h i s  means 
t h a t  a v a r i e t y  o f  work i s  a v a i l a b l e ,  p r o v i d i n g  r e l i e f  through d u t y  changes.  
Also,  s o c i a l  i n t e r a c t i o n s  a r e  p l e n t i f u l  and b r e a k s  are r e a d i l y  provided.  

M i d s h i f t  Work 

Two s t r a t e g i e s  are a v a i l a b l e  f o r  d e a l i n g  w i t h  m i d s h i f t  work i n  towers ,  
c e n t e r s  and TRACONs: (1 )  working t h e  m i d s h i f t  long enough t o  become e n t r a i n e d  
t o  t h e  s c h e d u l e  o r  (2) keeping m i d s h i f t  work t o  t h e  minimum. Most c o n t r o l l e r s  
p r e f e r  t h e  l a t t e r  o p t i o n  and are  probably  wise i n  t h e i r  cho ice .  Arguments 
a g a i n s t  t h e  f i r s t  o p t i o n  (p ro longed  m i d s h i f t  s c h e d u l i n g )  are  as f o l l o w s :  

( 1 )  C i r c a d i a n  d i s r u p t i o n  o c c u r s  when t h e  change back t o  day a c t i v i t y  and 
n i g h t  s l e e p  i s  made on t h e  weekend. 

(2) Loss of p r o f i c i e n c y  by d e a l i n g  w i t h  low t r a f f i c  volume f o r  long  
p e r i o d s .  

(3) Isolation from mainst ream of f a c i l i t y  a c t i v i t i e s .  

5. 



( 4 )  Problems a s  crew b r i e f i n g s  a re  g i v e n  d u r i n g  t h e  dayt ime.  

( 5 )  Loss of  t r a i n i n g  e x p e r i e n c e ,  b o t h  g i v i n g  and r e c e i v i n g .  

(6 )  Reduced s o c i a l  c o n t a c t s  a t  work a s  w e l l  a s  away from work. 

( 7 )  D i s r u p t i o n  o f  normal f a m i l y  l i f e .  

Another  v a r i a n t  i s  t h e  work p a t t e r n  used a t  t h e  Miami I n t e r n a t i o n a l  F l i g h t  
S e r v i c e  S t a t i o n  (MIA IFSS). Day, e v e n i n g ,  and m i d s h i f t s  are  covered by p e o p l e  
who work t h o s e  p e r i o d s  w i t h o u t  r o t a t i o n .  T h i s  p a t t e r n  of  work i s  p o p u l a r  a t  
t h a t  f a c i l i t y  because  i t  a f f o r d s  r e g u l a r ,  and sometimes p r e f e r r e d  time o f f .  
T h i s  r e g u l a r  time o f f  i s  o f  g r e a t  importance  t o  peop le  who u s e  i t  f o r  f a rming ,  
b u s i n e s s ,  r e c r e a t i o n ,  o r  whatever  t h e i r  l i f e s t y l e  c a l l s  f o r .  Measurements 
made a t  t h e  M I A  IFSS d u r i n g  a r e c e n t  FAA s t u d y  showed t h a t  t h e r e  was 
s i g n i f i c a n t l y  less s u b j e c t i v e  f a t i g u e  on t h e  s t e a d y  s h i f t  compared t o  t h e  
2-2-1 r o t a t i o n  a l s o  worked a t  t h a t  f a c i l i t y .  The amount of s l eep  o b t a i n e d  i n  
c o n n e c t i o n  w i t h  t h e  two work p a t t e r n s  was n o t  s i g n i f i c a n t l y  d i f f e r e n t ;  t h e  
d i f f e r e n c e  i n  s u b j e c t i v e  f a t i g u e  was p robab ly  r e l a t ed  t o  b e t t e r  q u a l i t y  s l e e p  
a s s o c i a t e d  w i t h  t h e  s t e a d y  s h i f t  t h a n  t h e  2-2-1. I t  must be remembered t h a t  
t h e  work d i s t r i b u t i o n  p a t t e r n s  a t  t h e  MIA IFSS were customized t o  b e  
c o n s i s t e n t  w i t h  o p e r a t i o n a l  needs  a t  t h a t  f a c i l i t y .  T h i s  same model might n o t  
work as  well a t  a terminal o r  c e n t e r  f a c i l i t y .  

The Miami s t u d y  focused  o u r  t h i n k i n g  on some impor tan t  a s p e c t s  of  s h i f t  
work. While t h e  importance  of  c i r c a d i a n  e f f e c t s  i s  n o t  d i s p u t e d  and we must 
a lways  be mindfu l  of  them, w e  have come t o  r e a l i z e  t h a t  they  a r e  n o t  
a l l - i m p o r t a n t ;  t h a t  i s ,  s o c i a l ,  economic, i n d u s t r i a l  and env i ronmenta l  f a c t o r s  
as well as  p e r s o n a l  p r e f e r e n c e  a re  a l s o  impor tan t  and c a n  o v e r r i d e  c i r c a d i a n  
e f f e c t s .  Of t h e s e  f a c t o r s ,  p e r s o n a l  p r e f e r e n c e  o r  freedom of c h o i c e  i s  o f  
g r e a t  importance  because  i t  means t h a t  a worker h a s  more c o n t r o l  o v e r  h i s / h e r  
l i f e  t h a n  might o t h e r w i s e  be  t h e  c a s e .  For  t h i s  r e a s o n  t h e  FAA h a s  
e s t a b l i s h e d  t h e  p r a c t i c e  o f  l o c a l  o p t i o n  w i t h  i n p u t  from c o n t r o l l e r s  r e g a r d i n g  
s h i f t  work. 

Performance ImDairment. Hea l th .  F a t i g u e .  and S h i f t  Work 

Many s t u d i e s  p o i n t  t o  performance impairment a s s o c i a t e d  w i t h  
desynchronos i s .  A s  mentioned p r e v i o u s l y ,  when body t e m p e r a t u r e  i s  l o w e s t ,  
e r r o r  p roneness  i s  g r e a t e s t .  T h i s  would t h e n  t r a n s l a t e  t o  t h e  m i d s h i f t  p e r i o d  
between 3 : O O  a.m. and 7:OO a.m. a s  b e i n g  a c r i t i c a l  pe r iod .  However, i n  
a c t u a l  p r a c t i c e ,  c o n t r o l l e r s  e r r o r s  do n o t  o c c u r  i n  any g r e a t e r  number h e r e .  
T h i s  c a n  p robab ly  i n  pa r t  be e x p l a i n e d  by low t r a f f i c  d u r i n g  m i d s h i f t s .  S h o r t  
term memory i s  one f u n c t i o n  known t o  b e  a d v e r s e l y  a f f e c t e d  a t  t h e  time of 
c i r c a d i a n  low t e m p e r a t u r e ,  which c a n  l e a d  t o  human e r r o r .  In some 
p r o f e s s i o n s ,  such  as  a i r  t r a f f i c  c o n t r o l  and medic ine ,  however, e r r o r - f r e e  
performance i s  t h e  expec ted  norm. There  i s  e v i d e n c e  t h a t  such e r r o r - f r e e  
performance,  when a t t a i n e d  by g r e a t e r  t h a n  o r d i n a r y  e f f o r t ,  o c c u r s  a t  a 
commensurately g r e a t e r  p h y s i o l o g i c a l  and p s y c h o l o g i c a l  c o s t ,  sometimes c a l l e d  
stress.  
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Fatigue is the commonest complaint associated with rotating shift work. 
When fatigue is not reversed by an off-duty rest period, it means that the 
worker returns to work in a tired condition. A week of consecutive midshifts, 
for example, might lead to accumulated fatigue that could affect the next 
week's performance on the day shift if the weekend does not provide complete 
recuperation. 

It is not possible to make an unequivocal all-encompassing statement about 
the effects of rotating shifts on workers' health. Some studies in which 
large populations of industrial workers were examined have claimed that deaths 
from cardiovascular diseases were more common among shift workers than among 
straight day workers. An FAA air traffic controller health change study, 
conducted in the late 1970'9, showed that controllers had a higher occurrence 
of high blood pressure than did comparable people in general population. 
However, there are so many factors (variables) involved in such studies that 
is is not possible to attribute the findings to one factor alone, such as 
rotating shift work or even to the work itself. The general statement can be 
made, though, that people experiencing desynchronosis are temporarily in a 
state of internal disarray. Glandular secretion rates vary and become 
greatest or least at inappropriate times of day, thus rendering the person 
ill-equipped either to deal with crises or to go to sleep. 

Considerations for FAA Managers in Designing Schedules 

(1) Operational requirements and considerations must come first. The 
literature is clear that any shift work design must take into consideration 
the nature of the work, and the work itself may limit various scheduling 
opt ions. 

( 2 )  Administration of shift schedules must be manageable and 
understandable by both management and controllers. Trying to accommodate too 
many needs may create confusion and dissatisfaction. 

(3 )  To the extent practicable (consistent with operational requirements) 
employee desires and needs should be taken into consideration. 

( 4 )  Midshift duty should be minimized. The midshift is clearly the shift 
that causes the most circadian disruption. As such, the fewer midshifts 
worked, the better. 

(5) Educate employees. Employees and supervisors should be aware of the 
circadian process. Desynchronosis is mainly associated with the midshift; 
awareness of the circadian low temperature that occurs in the predawn hours is 
of prime importance to everyone. 

Possible Employee Strategies for Coping with Shift Work 

Dietary regimens have been proposed for reducing the effects of jet lag by 
speeding up the circadian adjustment process. There is evidence, primarily 
from animal experimentation, that certain food components act directly on the 
biological clocks. Travelers are advised to alternate light and heavy meals 
several days prior to flight, to fast during the flight and to eat breakfast 
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upon arrival at the destination. It is further rec‘ommended that travelers eat 
high protein breakfasts and high carbohydrate, low protein dinners to hasten 
entrainment to advancing schedules (eastward flight). Caffeine is a so-called 
chronobiotic substance; when used according to common sense can aid 
wakefulness, it can also speed the entrainment process. If these principles 
apply to air traffic controllers working a series of midshifts, and we are not 
saying this is the case, one would expect that (1) high protein meals before 
going to work; (2 )  high carbohydrate, low protein meals upon leaving work; and 
( 3 )  together with caffeine in coffee or tea during the first half of the shift 
and abstinence the last half, would aid the entrainment process. For 
controllers working only one midshift, however, it is doubtful that dietary 
adjustments would accomplish very much. 

In no case should stimulant drugs, such as amphetamines, be used on duty 
to enhance wakefulness, nor should sedatives be used for sleep induction. 
Dependancy or addiction can develop, of course, but one should also be aware 
that drug effects can wear off at inappropriate times and leave one worse off 
than might be the case had drugs not been used. Further, proponents of 
dietary manipulation as a way of dealing with desynchronosis, advise strict 
abstinence from alcohol during the entrainment process. 

CONCLUSIONS 

Circadian rhythm displacements as a consequence of air traffic control 
work are recognized and accepted by controllers as part of the job and are 
usually dealt with effectively on an individual basis. 

The FAA’s policies regarding shift work are fair, mature, flexible, and 
democratic. Controllers are well compensated for their work and are aware of 
the necessity for working unusual hours. Night work is distributed fairly by 
rotation practices. Workers have considerable input into present shift work 
practices, allowing maximum flexibility in conduct of their lives. No safety 
problems in ATC are known to be related exclusively to circadian effects; no 
medical problems are known to result from rotating shift work. 

Though the negative aspects of shift work are usually emphasized, there 
are also positive features, such as premium night differential pay and daytime 
hours for other pursuits. 
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