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absenteeism, 13,81, 160
accidents
compressed workweek and, 13, 81
data sources on, 18, 100-101
employer liability for, 130-131
nuclear power plant, 102, 143, 150
by nurses, 155
seealso injuries; safety; traffic accidents
Accreditation Council for Graduate Medical Education, 21,173,
170-171, 176
activity, see physical activity
Adamson Act, 124
adenocarcinoma, 43
administrative work, 13, 81
overtime compensation, 83
shift work, 11
adriamycin, 43
afternoon shifts, 99
age/aging
and adjustment to shift work, 7, 50, 89, 95
and body temperate, 49
of children, and shift work by parents, 79
and circadian rhythms, 92
and health, 95
and hormone secretion, 49
and internal clock, 49-51,58
and physical activity, 49
and shift work, 11, 12,76,77
and sleep habits, 7,49,95
agitation, 57
Agriculture, shift work regulation in, 199,207
Air Forceoperations, see U.S. Air Force
air traffic controllers, 88,93, 126, 127
air transportation/travel
accident data, 101, 102
cockpit simulators, 88
direction of, 48; seealso jet lag
overtime provisions, 128
seealso civil air safety; flight crews
Alcohol, Drug Abuse, and Mental Health Administration,
research activities, 217
alertness, 5,47,49,50
fitness and, 112
measures of, 88, 111
nighttime, 110, 112
shift duration and, 106, 146, 161
sleep disordersand, 51
stimulant drugs and, 110
alertness-sleepiness cycles, 44
Algeria, shift work regulation in, 209,211
allergies, 43
American Board of Medical Specialties, 170, 173
American Federation of State, County and Municipal
Employees, 155
American Federation of Teachers, 155
American Hospital Association, 170
American Medical Association, 170, 173
American Nurses Association, 155

amnesia, 110

amphetamines, 110

Angola, shift work regulation in, 199,209,211

anticancer drugs, timing of administration, 43

antidepressant drugs, 52

antihistamines, 17, 110

anxiety, 57, 110, 165, 178

Area and Industry Wage Surveys, 71

Argentina, shift work regulation in, 200,207,208,209.211
Army operations, see US. Army

Association of American Medical Colleges, 167, 170, 173
asthma, 41,43,44, 97

astronauts, and bright light, 108

attention span, 48, 149

Australia, shift work regulation in, 200,207,209,210,211, 215
Austria, shift work regulation in, 199,200,207,208,209, 211
Automated Performance Test System, 111

Barbados, shift work regulation in, 210,211
behavior
aging and, 7
sleep and, 45
Belgium, shift work regulation in, 200,207,211
benzodiazepines, 8,56-57,58, 109-110
Berne Convention, 209
biological rhythms
adjustment of, 30
biorhythms distinguished from, 3,30
cycles, 3, 30
data collection of effects of work schedules, 33
defined, 3,29
disruption by work schedules, 3, 32; see also disruption of
circadian rhythms
entraining factors, 30
infradian, 5,44
Burpose, 4,29
Itradian, 5,44
and workplace, 31-32
seealso circadian rhythms
biorhythms, distinguished from biological rhythms, 3,30
birds, circadian pacemaker, 55
bladder cancer, 43
blind persons
melatonin and sleep-wake cyclesin, 56
non-24-hour sleep-wake disorder, 51
blood cell functions, 45
blood Pressure, 44
blood tests, 43
blood volume, 44
body clock, seeinternal clock
body temperature
adjustment after transmeridian flight, 48
aging and, 49
amplitude, 95
and circadian rhythms, 8,31,40,41,49,88
control center, 41
depression and, 52
and human peformance 6479, 100

—237—



238 . Biological Rhythms: I mplications for the Worker

light and, 8, 109
night snitsand, 90
and rotating shifts, 14,91
and sleep, 14,38,45,46
and toler ance of shift work, 95
Bolivia, shift work regulation in, 199,200,207,209,211
brain
depression and chemical secretion in, 52
differences during stages of sleep, 45
pacemaker for circadian rhythms, 4, 40-41; seelso internal
clock
Brazil, shift work regulation in, 200,207,211
bread mold, circadian rhythm in, 39
breast cancer surgery, 5,44
brotizolam, 109-110
Bulgaria, shift work regulation in, 199,201,209,211
Bureau of the Census, 69
Bureau of Labor Statistics, 18,22,33,69,71,80-81, 100
Bureau of Mines, research activities, 219
Bureau of National Affairs, 137

c-fosgene, 40, 41
caffeine, 17,97, 110
California
Agricultural Labor Relations Act, 137
residents’ work hoursin, 171
Canada, shift work regulation in, 199,201,209,210,211
Cape Verde, shift work regulation in, 209,211
carbachol, 57
cardiovascular disease, 16,96-97
cardiovascular function, circadian rhythms in, 44
case studies, see military operations; nuclear powerplant control
room operators, nursing shift work; residentsresidencies
catecholamines, 57
cellular clocks, 38-40
Center for Demography and Ecology, 9,70
Center for Human Resour ce Research, 70,71
Centersfor Disease Control, resear ch activities, 217
chemical manufacturing industries, 6, 13, 81, 101, 106
child care, shift work and, 11-12,70,76,78-79,94
child labor, regulation of, 18, 128-129, 130, 136
childbirth, 41,55
children, seemarried coupleswith children
Chile, shift work regulation in, 203,211
China, shift work regulation in, 199,201,211
chronobiology, and mood disorders, 51-53
chronopharmacology, 43
circadian rhythms, 30-31
brain pacemaker, 5,37, 40-41; see also internal clock
cellular clocks, 38-40
definition, 4-5,58
and diagnosis of medical problems, 41
in flight crews, 88
free-running, 38
genetic control of, 4,39,58
and health, 41
length of cycle, 5-6,30,37,45
meal anticipation, 41
and medical intervention, 5,41
phase response curves, 7,37-38,39,54
in physiological functions, 4-6, 31,40,42-45
properties, 37-38

in psychological functions, 4,6
resear ch needs, 112-113
synchronized, 38,58
seealso disruption of circadian rhythms; human circadian
rhythms
cisplatin, 43
civil ar safety
enforcement of, 127
international flight crew problems, 48
work schedule limitations, 126-127
Civil Rights Act, 209
clerical workers, shift work by, 10-11, 13,69,74,76,81
cognitive performance, 31,48,98, 100, 111, 166, 176-177, 187
collective bargaining agreements
for government employees, 139
international, 199, 207, 210, 214
work schedule regulation, 4, 19, 124, 134, 136, 137, 155-156
Colombia, shift work regulation in, 201,207,211
Committee of Internsand Residents, 167
compensatory time, 139
compressed wor kweek
advantages and disadvantages, 13,81,82
effects of laws and regulations on, 13, 79
employment sectorsusing, 13, 81
for Federal employees, 138-139
and health, 106
and moonlighting, 13, 81
and patient satisfaction with care, 161
performance and safety concerns, 13,81,82,106
schedule, 13, 81
computer operations, 11, 81
conductors, 123
Connecticut
Labor Relations Act, 137
residents’ work hoursin, 171
construction
continuous-operation projects, 32
overtime compensation, 83
prevalence of shift work in, 3, 11,74
coronary heart disease, 44
cortisol secretion
aging and, 49
purpose of, 43
and sleep, 38
Costa Rica, shift work regulation in, 209,211
Council of Medical Specialty Societies, 170, 173
criminal actionsand penalties, 128
Current Population Survey
compar ability of data, 71-72
definition, 69,70
job characteristics of female shift workers, 77
overtime data, 83
personal characteristics of shift workers, 76
shift work prevalence data, 8,71,73,76
Czechoslovakia, shift work regulation in, 201,207,208,209,
211

day shift, defined, 71

de Mairan, Jacques d'Ortous, 31
decisionmaking, 100, 176, 187

demogr aphics of shift work, 69-78

Denmark, shift work regulation in, 201,209,211
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Department of Defense, resear ch activities, 33, 112,219-220
Department of Health and Human Services, resear ch activities,
217
Department of the Interior, research activities, 219
Department of Labor, regulation of working conditions, 18,32,
128, 130
Department of Transportation
data on accidents and incidents, 101
regulation of work schedules, 19, 123, 125, 126, 134, 135
resear ch activities, 33, 218-219
safety research, 103
Department of Veterans Affairs, research activities, 218
depression, nonseasonal, 7-8,52-53,57,97, 110, 178
diabetes, 97
diet
contralling circadian rhythmsin humanswith, 57, 58
and jet lag, 48, 57
digestive disorders, see gastrointestinal problems
disruption of circadian rhythms
adjustment flexibility, 6,89,95
aging and, 49-51,92
compounding factors, 5, 15, 29, 87

performance on, 100
prevalence, 9, 10

extended duty hours

and circadian disruption, 13, 15

defined, 3,32,87

double shifts, 147,208

effects on residents, 92, 176-178

and family and social life, 177-178

and fatigue, 17,87,89,92,101-102, 106, 46,168, 87,188

and graduate medical education programs 166-178

international regulation of, 207-208

and napping, 107

and overtime, 87

and patient satisfaction with care, 161

and performance, 100, 106, 147

regulation of, 79, 87; seealso hoursof service

and safety, 101-102, 106

and sleep 10ss, 17,21, 87, 89, 100, 101-102, 106, 155, 176,
185, 187, 188

stimulant drugs and, 110

in transportation sector, 72-73, 101-102

seealso overtime

and fatigue, 15, 92

and health, 15,49,92,95

military operations and, 21,22, 185, 187, 188, 191
and mood disorders, 51-53

nature of task and, 97-98,99-100, 102, 187, 191

Exxon Valdez grounding, 102, 103
eye, circadian rhythm generation, 41, 50
Eysenck Personality Inventory, 165

Fair Labor Standards Act

and performance, 5, 15,49,92,98
and safety, 100, 101, 160
and deep disorders, 5,7,49,51,92
work schedules and, 5, 13, 15, 87, 89-92, 107
diurnal organisms, 29
divorce, shift work and, 94, 177-178
Dominican Republic, shift work regulation in, 199,201,211
doxorubicin, 43
dual-earner couples
prevalence of shift work, 11,82
reasons for shift work, 78-79,94
work schedules of, 77-78
dreaming, 5,44,45
Drosophila melanogaster, 39

eating and drinking establishments, shift workersin, 10, 11,76,
77
eating habits, shift work and, 96,97, 162, 208
Ecuador, shift work regulation in, 201,207,211
education of workers, on effects of shift work, 18, 111-112
employment sector
shift workers by, 72-76
seealso specific sectors
Ener gy Reorganization and Development Act, 19, 128, 135
entertainment industries, shift work in, 10, 73, 75, 76
Equal Employment Opportunity Commission, 209
errors
nursing shift work and, 160
vigilance and, 147-148
Ethiopia, shift work regulation in, 209,211
evening person, 95, 165
evening shifts, 32
defined, 71
demogr aphic profile of workers, 11, 12,76,77
by occupation, 11-12,74-75,77

applicability to government workers, 138-139

child labor provisions, 18, 128-129, 136, 139

equal pay for equal work, 128

exemption from requirements, 128

8-hour day, 129

40-hour wor kweek, 3,32,79, 129

jobs not covered by, 83

minimum wage, 18, 128, 129

overtime provisions, 18, 124, 128, 129-130, 136, 139

family attitudes and behavior, shift work and, 71
family life/responsibilities

compressed wor kweek and, 13, 81

employed personswith children, 71
measur es of, 88

nursing shift work and, 162, 166

and psychological stress, 96

residents’ extended duty hoursand, 177-178
and safety, 100

shift work and, 32,78, 82, 87, 93-94,96, 105
and sleep disruption, 93, 104, 162

of women shift workers, 94

fatigue, 32,87,97

aging and, 50

circadian disruption and, 16,92

compressed workweek and, 13,81, 82, 106

defined, 87

drugs to counteract, 109-110

environmental factorsin, 149

extended duty hoursand, 17, 87,89,92, 101-102, 106, 146,
168, 187, 188

fitnessand, 112

and human performance, 485898, 100, 112, 187

and injuries, 160, 166, 168

interventions, 145, 148

night Shiftsand, 13, 81, 92
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psychological state and, 165
research on, 88
rotating shifts and, 13, 81, 105, 106, 161
and safety, 101, 103
sleep disruption and, 51,92-93
sleep duration and, 94
stimulant drugsand, 110, 111
task performancetime and, 187
Faverty v. McDonald's Restaurants of Oregon, Inc., 131
Federal Aviation Act, 126, 127, 134
Federal Aviation Administration, 32
hours of service regulations, 18, 123, 126, 127, 134
resear ch activities, 218
Federal Claims Collection Act, 124
Federal Government
employee working conditions, 11, 138-139
labor relations statutes, 136-137
preemption of Stateregulations, 131, 137-138
prevalence of shift work in, 75
regulation of working conditions, 4,32-33, 123-130
resear ch activities, 217-219
seealso specific departments and agencies
Federal Highway Administration, 32
enforcement of Motor Carrier Safety Act, 126, 134
Hoursof Service of Driversregulations, 18, 125
Office of Motor Carriers, 125
resear ch activities, 218
Federal Labor Relations Authority, 139
Federal Railroad Administration
hours of service regulation, 18.123-125
resear ch activities, 218
Federal Railroad Safety Act, 134
Federation of Nurses and Health Professionals, 155
Fellowship in Residency Electronic Interactive Database Access
System, 173
fertility
melatonin and, 55
shift work and, 70
Finland, shift work regulation in, 199,202,207,208,210, 211
firefighters
railroad, 123
seealso protective services
fitness
and adjustment to shift work, 112
and sleep loss, 187
seealso physical activity
fixed shifts
and body temperature, 90
characteristics of workers, 77
and circadian rhythm disruption, 90, 92, 104
defined, 87
and divorce and separations, 94
and effects of dleep loss, 93
and family and social problems, 94-95
and health, 162-164, 165
and job performance, 99, 160
occupations of workers, 77-78
panel mill example, 80
and sleep patterns, 90,92,94, 104
seealso night shifts
flextime, 138
Fliess, Wilhelm, 30

flight crews
circadian rhythmsin, 88,89
fatigue and performance, 187
hours of serviceregulations, 126-127, 134-135
international, schedules, 48,75
jet lagin, 92
napping during slack periods, 107, 110
sleep duration and fatiguein, 94
flowers, biological rhythms, 29,32
5-fluor o-2-deoxyuridine, 43
food intake, 41; see also eating habits
France
field studies of work schedules, 88
shift work regulation in, 199,202,208,210,211
frg gene, 39
fruit fly, 39

gastrointestinal problems
circadian desynchronization and, 92,96,97
jet lag and, 48
nursing shift work and, 162, 165
rotating shifts and, 208
stimulant drugs and, 110
work-related stressorsand, 16
gender
and differencesin regulation of shift work, 131
and shift work prevalence, 11, 12,76,77,79,82
and stressin medical residents, 177
genes, for circadian rhythms, 39-40
German
field studies of work schedules, 88
shift work regulation in, 202,207,208, 209,210,212
Ghana, shift work regulation in, 209,212
glucose, 43
Gompers, Samuel, 129
graduate medical education programs
current status of, 170
extended duty hoursand, 166-178
Libby Zion case, 168-170
seealso residents/residencies
graveyard shift, 29; seealso night shift
Greece, shift work regulation in, 199,202.207,208,209, 212
growth hormone, 42
Guyana, shift work regulation in, 209,212

hamsters
circadian rhythms in, 39
phase-shifting effects of benzodiazepine, 56-57, 110
suprachiasmatic nucleus, 40,41
Hawaii, residents’ work hoursin, 171
health
and circadian rhythms, 41,44,49,58,208
compliance with health and medication regimens, 97
diagnosis of medical problems, 41,43
duration of shift and, 106
extended duty hours, 87
nursing shift work and, 161-166
timing of medical interventions, 5, 8,41,44
timing of sleep and, 107
work-related stressors and, 32,96-97,98
health professions, see graduate medical education; nursing shift
work; residents/residencies
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health services
characteristics of workers, 78
compressed wor kweek, 13, 81
continuous-operation, 32
medical examination of shift workers, 208
shift work in, 3, 11,69,73,75,76,77, 82
use by shift workers, 96, 160

heart attacks, 41

heart function, 44

heart muscle function, 44

heart rate, 44

honeybees, biological rhythms, 29

Hong Kong, shift work regulation in, 202

hormone production
aging and, 49
circadian rhythmsiin, 5, 31,40,42-43,44
depression and, 52
light and, 53

hormones, responsivenessto, 44

hours of service/work
for drivers, 72-73, 125-126
in emergency situations, 125-126, 130
enforcement of, 123, 124, 126, 132
Federal laws, 18, 32-33; seealso specific statutes
for flight crews, 126-127
for medical residents, 168, 170-176
in military services, 186
on-duty time, 124, 125, 130

penalties for violations of regulations, 124, 126, 127, 132

railroad employees, 123-124

regulation of, 4, 10,32-33, 123-124, 186

rest periods, 124, 126, 127, 129, 137

Statelaws, 18

survey data on, 70-71

in transportation sector, 18, 103, 123

and wages, 207-208
Hours of Service Act, 18, 123-125, 134, 135
Hours of Service of Driversregulations, 125
human circadian rhythms, 42-45

aging and, 49-51

benzodiazepines and, 8,56-57

and body temperature, 8, 31,40,41,49,88

characterization of, 31

controlling, 8, 37,53-58

diet and, 57

eating patternsand, 96

length and amplitude, 50

light and, 8,37,53-55

marker for, 55

measur es of, 88,98-99

melatonin and, 8,55-56

and performance, 47-49

physical activity and, 8,57-58

in physiological functions, 5, 31

in psychological functions, 5, 31

sleep timing, 45-47

studies of, 41-42

seealso disruption of circadian rhythms
human performance

accuracy of response, 13,47,48, 81

afternoon, 99

aging and, 50

body temperature and, 6,47
circadian rhythms and, 5,47-49,58,92
duration of shift and, 106
extended duty hoursand, 87, 106
fatigue and, 48, 187
and injuries and mishaps, 101
light effects, 54, 109.
measur ement of, 58, 88, 99, 150
medication and drug therapies and, 109-110
monitoring, 111, 112
motivation and, 47,48, 97
napping and, 17,46, 107
nighttime, 48, 58,99
nursing schedules and, 6, 160-161
overtimeand, 83
reaction time, 47-48
deep lossand, 6,45, 4748,58, 185, 187
speed of identification, 47
split shiftsand, 106-107
stimulant drugs and, 110
transmeridian flight and, 48
work-related stressors and, 32,97-100
seealso job performance
Hungary, shift work regulation in, 207,208,209,212
hunger, 44
hypnotics, 17,48,51, 109
hypothalamus, 40

Illinais, residents’ work hoursin, 171
immune system
function, 45
suppression, 43
India, shift work regulation in, 207,208,212
Indonesia, shift work regulation in, 209,212
Industrial Revolution, 31,87
industries
continuous-operation, 10, 31-32, 72
paying overtime compensation, 83
using shift schedules, 9-11, 69, 72-75

injuries, shift work and, 18, 100-101, 160, 166, 168; see also

accidents; safety
insomnia, 7,48,51,55, 57, 110
Institute for Social Research, 70
insulin, 43
interleukin-2, 43
internal clock, 29-31
aging and, 49-51,58
control center in brain, 4,40-41, 58
defined, 29,58
desynchronization, 46,58
entraining agents, 5-6, 15, 37, 38, 39, 89
evaluation of, 37-38,41-42
gene expression in, 40
light-dark cycles and, 5-6,53,58
phase shifts, 6,37,44,48,53, 105
resetting, 30,40,41,54, 105
synchronization by Sun, 30
technological development and, 31
seealso circadian rhythms; human circadian rhythms

International Congressfor the Protection of Workers, 209

International Labor Organization
conventions, 209, 210-215
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U.S. approval of conventions, 215
international regulation of shift work
compar ability of data, 215
by country, 200-207
hours and wages, 207-208
International Labor Organization conventions, 210-215
types of regulations, 210
women’s night work, 209-210
Inter state Commer ce Commission, 123
interventions
clinical support, 111-112
employee education, 18, 111-112
fitness, 112
for jet lag, 48
light, 17,58, 107-109
medication and drug therapies, 17, 58, 109-1 11; seealso
specific  substances
monitoring systems, 17-18, 111
resear ch needson, 102, 113
sleeping and napping, 17, 107, 187
work schedule-related, 17, 102-107
intestinal tract, cyclesin cell functions, 45
lowa, residents’ work hoursin, 171
Irag, shift work regulation in, 208,209,212
Ireland, shift work regulation in, 199,203,207,208,210, 212
irritability, 11,97, 165
Israel, shift work regulation in, 203,207,210,212
Italy, shift work regulation in, 203,212

Jamaica, shift work regulation in, 203,212
Japan, shift work regulation in, 199,203,207,210,212, 215
jet lag, 3,5,29,47

aging and, 7

diet therapy, 48,57

in flight crews, 92

light therapy, 54

melatonin and, 56

and menstrual cycle, 544

in military operations, 21, 188
job performance

compressed wor kweek and, 13, 81

by job setting, 99

and marital problems, 177-178

measur ement of, 88,99

nursing shift work and, 99, 160
Johns Hopkins Hospitals, 158
Johns Hopkins School of Medicine, 167

kidney function, 44-45

L abor-Management Relations Act, 19, 136-137, 139
latitude, and seasonal affective disorder, 51
Libby Zion case, 168-170
light
adver se effects of, 54-55
aging, and relay of, 50
and body temperature, 8, 109
controlling circadian rhythms with, 8, 17, 37, 39,40,51, 52,
53-55
fluorescent, 55
interventionsin shill work, 58, 107-109
and jet lag, 48, 54

and melatonin production, 53,56
and performance, 54, 109, 149
phase-shifting properties, 7,54
therapeutic effects of, 51,52,54
light-dark cycles, synchronization of circadian rhythmswith,
5-6,37,41,53,58
lithium, 57
locomotive engineers, 73,89, 123
logical reasoning, 47, 100
luteinizing hormone, 5,44
Luxembourg, shift work regulation in, 207,209,210,212

managerial jobs
overtime compensation, 83
prevalence of shift work, 11,74
manual dexterity, 5,47, 99
manufacturing industries
continuous-operation, 12, 32,99
occupations using shift workers, 3, 69
overtime compensation, 83
prevalence of shift work in, 11,74,82
reasons for shift work, 72
shift schedulesin, 12, 13,79, 81
marital status
of medical residents, 177-178
of nurses, 156, 162, 165
and shift work, 11, 12,76,77, 94
seealso dual-earner couples; married coupleswith children
Maritime Administration, resear ch activities, 218-219
maritime safety, 127, 128
maritime transportation, 128
married couples with children
effects of shift work on, 82
reasons for shift work, 78-79
shift work prevalence, 11, 78
sleep disturbances, 162
seealso single parents
M assachusetts, residents work hoursin, 171
Mauritius, shift work regulation in, 209,212
medical education, see graduate medical education; residents/
residencies
Medical Resear ch and Development Command, resear ch
activities, 218-219
medication and drug therapies, 109-111; see also specific
substances
melatonin
controlling circadian rhythms in humans with, 8,55-56,58,
110
light and production of, 53,56, 108
memory, 5, 31,47,48,57, 100, 105, 187
menstrual cycle
circadian rhythmsin, 3,5, 30,44
dysfunctions due to shift work, 97, 165
and jet lag, 5, 44
therapeutic implications, 5,44
mental functions
circadian rhythm disruption and, 49
circadian rhythmsin, 5,47
mental illness, 52,58
merchant marines
hours of service regulation, 135
watch schedules, 92, 100, 103, 106-107, 127
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message decoding, 100
metabolism, cortisol secretion and, 43
metastatic adenocarcinoma, 43
meteorologists, 92
Michigan
child labor law, 130
minimum wage law, 130
residents work hoursin, 171
microsleeps, 45
military operations
Air Force, 189-190
amphibious assault, 192-193
Army, 188-189
combat, 21, 185, 186, 188, 189, 190, 192
conditions of readiness, 191
deployment, 185, 186, 188, 189
Desert Storm, 185
drug interventions, 110
extended duty hours, 87
flight operations, 187, 188,189-190,192
24-hour marming, 188-193

hours of service regulations, 21, 186, 188, 189, 190, 192

Marine Corps, 192-193
nature of, 185-187

Navy, 21-22,93, 190-192

and night snift paralysis, 93
reinforcement, 188

rest requirement, 21, 185, 186, 189, 190
shift work in, 3, 73

sleep discipline plans, 187

and sleep loss, 21, 185, 187
special operations, 188-189
strategic forces, 190

on submarines, 185, 191

on surface ships, 185, 191-192
tasks, 21, 187

training and operational readiness exer cises, 21,185-186,188

Mine Safety and Health Act, 19, 133, 135
Mine Safety and Health Administration, 19, 133-134
mining/miners
adjustment to rotating shifts, 105
eating habits of miners, 97
injuries, 101
occupational safety and health, 133-134, 135
overtime compensation, 83
shift work, 11
sleepinessin, 107
ministeel industries, 13, 81
Minnesota, residents work hoursin, 171
miscellaneous shifts, 11, 71,76, 77
Missouri, residents work hoursin, 171
Mongolia, shift work regulation in, 209,212
monitoring
circadian disruption and, 92
to detect performance impairment, 17-18, 111, 149-150
motor vehicle operators, 125, 126
mood
circadian rhythms in, 47
disorders, chronobiology and, 7,51-53
drug interventions and, 110
environmental and physiological factorsin, 149
measur es of, 88

napping and, 46
sleep deprivation and, 177
stimulant drugs and, 110
work schedulesand, 93
moonlighting, 13,81,83,93, 173
M orocco, shift work regulation in, 203,212
mor ning person, 95, 165
motivation
and performance, 47,48,58
work schedulesand, 93
Motor Carrier Safety Act of 1984, 125-126
enforcement of, 126
hours of serviceregulationsfor drivers, 125-126
safety standards, 134
motor vehicle operators
circadian disruption in, 92
monitoring of, 125
overtime provisions, 128
performance during extended duty hours, 100
regulation of, 18, 125, 134
shift work among, 10,72
sleep detector, 111
State regulation of, 130
muscle aches, 96

napping, 17,46,47,49, 107, 187
nar colepsy, 46
National Aeronautics and Space Administration
light therapy for astronauts, 108
research activities, 33,48,88, 112,219
National Federation of Housestaff Organizations, 172
National Institute for Occupational Safety and Health
Daily Sleep and Habits Questionnaire, 111
Fatigue Test Battery, 111
research activities, 33, 160, 162, 165, 217

National Ingtitute of Child Health and Human Development, 70

National Institutes of Health, research activities, 33,217
National Labor RelationsAct, 124, 136
National Labor Relations Board, 137
National Longitudinal Survey, Youth Cohort, 70,71,78
National Science Foundation, research activities, 217-218
National Survey of Families and Households, 9,70,71
National Transportation Safety Board

data on accidents, 101, 102, 103

resear ch activities, 218

scope of authority, 127-128
Naval operations, see U.S. Navy
nerve cells, in SCN, 50
nervousness, 11, 165
Netherlands, shift work regulation in, 203,208,210,212
Neurospora crassa, 39
Nevada, residents’ work hoursin, 171
New Deal, 128
New Jersey, residents work hoursin, 171

New York State, regulation of residents work schedules, 130,

169, 171
New Zealand
residents hoursin, 172
shift work regulation in, 199-200,203, 210,212
Nigeria, shift work regulation in, 199,204,209,212
night shifts, 32
adjustment to, 90, 92, 109



244 . Biological Rhythms: Implications for the Worker

and alertness, 112
and body temperature, 90
capital investment and, 72
and circadian desynchronization, 90, 92
defined, 71, 157,214
demographic profile of workers, 11, 12,76,77
and divorce, 94
by employment sector, 11-12,74-75
and fatigue, 13, 81, 92
and health, 96
injuriesand accidentsduring, 101, 131
international regulation of, 199-207
occupational differencesin, 76, 77
paralysis, 93
part-timeworkers, 72
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