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Jrififsfis nuiau'niofV vsthon-ufiiorfissue; this is a people, family, city, and state issue;

If the law is changed so as to allow 12 hour work days, you are placing the employees, their
families, the community, and the state in jeopardy.

1st Scenario: Ifthe company was working a seven day, 12 hour per day operation, they will still

be paying some overtime. Example: The logical shifts would be: one person - Monday, Tuesday,

Wednesday at 12 hours per day, and Thursday at 6 hours per day. second person -Thursday at 6 hours

per day, and Friday, Saturday, and Sunday at 12 hours per day. Each employee would work 42 hours

per week with 2 hours of overtime pay.
If the demand for gold, in this case, declined, a natural cut back would be to go to a six day

operation. Then each person would work 36 hours per week, which would reduce the employees take
home pay, thus affecting their family, the community, and the state’s economy. The employees have no
guarantee of 40 hours per week.

2nd Scenario: Ifthe company was working a seven day a week, 24 hours per day operation. |
have an example with me of a major nation-wide firm working in a state that, several years back,
changed the state law to allow 12 hour days, but kept overtime over 40 hours per week. In this example
(the schedule for 1997) the employee is forced to work the following schedule:

Work - 2 shifts on days; off - 34/2 days, going back to work at 7:00 p.m.; work - 2 shifts on nights;
off - 2 days; works - 3 shifts on days; off - 21/2 days, going back to work at 7:00 p.m.; works - 2 shifts
on nights; 3 days off. etc.

These employees’ pay period is every two weeks, thus the paycheck is for a total of 96 hours; 80
hours of straight time and 16 hours of overtime. Part ofthe reason for the total overtime hours is that
all Sunday work is at time and one-half wages.

The real problem with this type of work schedule is the inability for a consistent family life. The
parent is not regularly available for family functions, i.e., church, school meetings, boy/girl scouts,

musicals, plays, etc., that children participate in.
We already have major problems in our communities with juvenile crime; and why? Because of

the lack of having the core family unity and children being unsupervised.

Instead of furthering opportunities for destruction of our families and communities, we need to
watch big business to make sure they are not playing a major role in this destruction just for the almighty
dollar.

*«On another note, and Ido not have the paperwork to back this up, however, Iam working on
getting it, in the early 1980s, the oil companies did a study on the length of work days and the length of
time spent living in camps on the North Slope. They determined that the amount of work/production
accomplished in the hours worked between 10 and 12 was not worth even straight time wages - this is
very inefficient.

We all came from some where; some of us came 25 years ago, some after that.

It seems to me that with a little effort, Alaska could be a better place to live by learning from the
mistakes made inthe lower 48 states, rather than blindly going forward adopting laws that have failed
inthe lower 48 and that make situations worse for Alaskans.

Finally, this morning Ireceived a copy of the current work schedule at Ft. Knox and the newly,
proposed work schedule ifthis were to become the law. Itis very obvious why the employees at Ft. Knox-*
are supporting this change in the law. What they re currently working is called the “Southern Swing";
seven days, seven afternoons, seven nights. This type of work schedule has been done away with
almost entirely throughout the Lower 48; and why" Because of mental and physical health and family

problems of employees. Divorces and suicides have entered into this.
The company's proposed new work schedule is very similar to the second scenario Ispoke about.

and it’s obvious why an employee would prefer this over their current work schedule (“Southern Swing”).

Even though people working this scenario inthe Lower 48 don’t care for it
In closing, I would ask that the law not be changed for the sake of the employees and their

families (in particular, their children) and that work schedules like the “Southern Swing” be outlawed.
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ROGER R. ROSA

workshifts

and excessive fatigue

National (onliule lot Occupational Safely >%6 Hwllh. Division of Biomedsal led Behavioral Science. GftCinr*tL £*xs, USA

SUMMARY

Studies of overtime have pointed to fatigue as a potential facicr producing. Cor
example, a three-fold increase in accident rate afur 16 h of work, riereascs in bach
injuries, hospital outbreaks of bacterial infection, or nuclear-pover pUot safety
compromises. Fatigue has been measured more directly in studies cc scheduled loog
workshifts. where performance decrements io bctb work-recced tasks and
laboratory-type behavioural tests have been observed, and significant loss of sleep
and increases in subjective sleepiness have been reported. Analyse of accidents or
injuries during scheduled extended workshifts, however, have produced equivocal
results. Factors which could compound the fatiguing effects of esmded worksfu/cs.
such as workload, noise, chemical exposure, or duties end respocsbuhiss outside of
the workplace, rarely have been studied systematically. It is condaced that extended
workshift schedules should be instituted cautiously and evaluates carefully, with
appropriate attention given to staffing levels, workload, job rotates, environmental
exposures, emergency contingencies, rest breaks, commuting doe. and social or

domestic responsibilities.

mrwoiun
loss, work scheduling.

INTRODUCTION

Sooo-eeooomic developments in industrialized countries
over the put two decidu have produced a trend toward
increasing use of workday! or wofkshifa longer than the
typical Sh. Some scheduler compresi the workweek by
completing a 36-4h h week in 3or 4 days instead of 5. Other
situations require frequent boya of orcrtiae work because
of impending deadlines (eg. in eoftimjoion). undersuffiag
(e.g. io nuning). or emergency contingencies (e.g. in
firefighting). Other industries, wch as shipping, miniog. of
oil drilling, formally schedule long periods of work, followed
by long rest periods, because the dificulry with travel to a
remote site makes frequent staff turnover impractical. The
degree to which the job* in any of these contexts can be
performed safely and efficiently has been the subject of
considerable debate. In Europe, such debate has intensified
recently aa a current direcuvt on working time proposes,
with some exceptions, a minimum daily rest period of
Il consecutive hours, tod a maximum of 8h of night wort
(Harrington 19943, The concern of this directive, and tha
debate in general, is (he avotdme# of excessive fatigue and

Corftipo+4e»ci’. Dr Roger R. Rosa. NIOSH. Tan Uabormiories.
Mail Stop C2-*. <474 Columba fsrtwsy. Ciodaimi. OH 45224,
USA. Fas: *1 5I3 333 &10.
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acddents, long work hours, overtime, performance cecrsmeou. sleep

the pesablx risks of accideai and injury a =sr short term, or
deterioration Of hnalth is the toog tern. TV purpose of trier
review IS to characterize the state of ttc-riedge on long
work hours and their association with ik~uc. and point to
some factors which might produce faups sr deienoratiom
of perform;oce *nd aiemscis in the .ere-t. Studies of
uteaded workihiftj can be divided -wgaly into those
concerned vth scheduled long worxshris. such *5 tha 10- or
tZfc thiris used id compressed worrwesa. and rhose
concerned with unscheduled or sporeoc eng worfcshifa.
which coCcajvely can be termed as ovcrane.

OVERTIME

Survey and questionnaire studies haw ssccaied oveniroe
tnociy with health outcomes or with saccocs which are
both health- and safety-related. Chrome has been
associated least Mth outcomes which are primarily wjthia
the domain of tsNty. such as leodeea sr acute trauma-tle
injuries. An exeeptioa is a recent aexvris of-a national
occupational-injury database where a acdoenc/
injury rate was observed through nine stxecutive hours of
wort, foaowed by a progressive inertia* -a Jine timers iV*t
rate at 16ti of work (Akeretedt l«*i. That report it
preliminary, however, so it is not dear >me-jter those raaet
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arc sssiKijied with overtime vs. scheduled extended shifts.
or whether the effects are concentrated in specific
occup/niow or industries.

In the health or health/safety domain, overtime has been
asweinted with lower self-ratings of health status (Broad-
bent er a/. 1985). lower birth weight or gestational age in
chitdren of women working o»enime (Marbury 1992). and
increased presence of corticosteroids (in women) possibly
indicative of a stress response ~HSreruum and Theorell
1990: Lundberj, and Palm 1989). Increased triglycerides and
cholesterol (risk factors for cardiovascular disease) were
observed in construction managers who frequently worked
overtime (Sutherland and Davidson 1993). This group also
reported higher levels of job dissatisfaction and poor
psychological health, frequent Overtime work wit ai-
sociated with heavy and problem-d inking in men
(Kawakami ef at. 1993). higher suicide re'-s In both men and
women (Starrin tt at. 1990). and carri.ovaseular mortality in
women (Starrin el al. 1990). In al of these studies, the
possibility of a role (or fatigue as one of the underlying
factors producing health comproml u at least should be
considered, but such a possibility is t ghly speculative given
that no attempt was made to measure fatigue.

A few reports raise the possibility of \ more direct role of
fatigue from working overtime. In a ‘'we-conirol study,
overtime was identified as a risk factor for occupationaj low

back injury la mail handlers (Dalcroy er e.. 1991), while-

another study reported that complaints of low back pain
were mom frequent in those who worked less overtime
(Sveruscn and Andersson 1983). In the Utter srudy, the
authors wgjated rfcir worker* with low back piin had
limited their working hours because of their condition.

Two reports identified increased staff overtime its a factor
contribucns to separate outbreaks of Stahpftotoeeus aureus
infection ia hotpluii (Amo* a al, 1982; Russell a at. 1983).
la both incidents, an unanticipated combination of high
patient load and undetstaffing resuited in extensive use of
overtime to meet demands (or patient care and treatment.
The infectious outbreaks associated with these periods of
overtime were attributed by the investigators both to time
pressure from (he high patient load, and to high levels of
fatigue from long work hours, which resulted in inadequate
compliance with aseptic practices (i.e. skipping steps or
ruihing through procedures). While porcerired U»r. pressure
or fatigue levels were not assessed directly in these studies,
the fatigue interpretations given by the authors are
continent with our laboratory study demonstrating In-
creased errors tad filter response timet (a tpeed-accuracy
tradeoff) in an extertuliy-paced reasoning usk during 12-b
work days compared to rest days (Ro*a and Colligsn 1988).

Operator fatigue from working overtime was also
suggested u a factor that is detrimental to ufery
performance in nuciear-power plants (Baker €l al. 199%). In
a plant-Uvcl analysis of operator, technical, and main-
tenance tuff overtime, safety incidents wet* associated moat
strongly with operator average annual overtime, which

ranged from 300 to 1X0h. These results were attributed co
operator fatigue, rither than overall plar*. inefficiency,
because no strong aiiociation was obsorved between safety
Incidents and technical staff or maiiiienance staff overtime.

Worksite studies taking behavioural measures of fatigue
(e.g. performance t«« or self-report scales) in association
with overtime are rare- In a cohort study of automotive
industry workers, however, recent experience with overtime
was associated with poorer performance on neuropsycholo-
gical tests, such ai treilmaking and card sorting, which ire
sensitive to fatigue-related deficits in attention or cognitivi
function (Proctor 1990).

In summary. crea-sedional studies have assodster
overtime work with a handful of ncalth and safety outcome
which may be rel*ud to fatigue. In most of these studies, i
was recognized that the fatigue effects of overtime oeaurrtt
in combination with other personal, occupational, o
organizational (actors and that, because of the cross
sectional designs, clear directions of causality could act b
determined. The pureuve role of sleep loss, excessi*
fatigue, or their combination, usually was not explicit. Oni;
one study attempted to quantify fatigue deltaa «ifl
behavioural measures. No studies were identified wttic
were able to prospecirely measure safety- or heaUh-relsie
effcas of overtime. The irregular and often unschedde
nature of ovepime work, however, would make such a stud

difficult to conduct.

SCHEDULED EXTENDED WOBKSHIETS

Surveys of on-the-job fatigue effects of scheduled erresde
wortahifu have considered efficiency and producrri:
accidents, absenteeisa, and subjective reports. Rcgaxdkis i
the outcome variables tested, there are no continent trend
With respect to productivity, there were, for example, equ
numbers of oil refineries reporting increases, decreases. <
no change after the introduction of 12-h shifts (Campb*
1980). Nevertheless, a major US electronics manufacrim
aod a majority of US government site* abandoned Jo»
workrbifu because of reductions in productivity (TepiJ u
Tepas 1981). Studies of absenteeism have also product
equivocal results (Campbell 1980), as have surveys

accidents and injuries. No change in accident frequency

severity, (or example, was observed in 5" oil refinerim, i
increase was observed in live refineries, and a decrease »
observed in eight refineries (Campbell 1980). Another au,
reported no Increase* In accidents. or in vtolatiocs

occupational health tod safety regulations, ia a sample of

oil refineries (Northrup er ef. 1999). The adequacy ef '
survey approach \tUA in these studies is open to questir
however. as the ioreiagitors reported only manage
impressions in response to brief, general questions

determine the frequency o( arridanu or safety vioiau*
Since the curse of most of. these Incidents irrvolv-

multiplicity of factors, a more liae-grained analysts thao d
gained (fom one or two brief questions is reqgiared

© 199] Europein Sleep Rtttarrtt Society, A Steep Res-. * (suppL 2«-1I-
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determine the contributory role of long workshifts. Such an
approach was used in a loeg-ienn study of accidents over
10y periods of 8-h md 12b shifts in a yam manufacturer
(Laundry and Lees 1991). (o that study, lower rates of the
most minor injuries on the job, but higher ratet of more
major injuries off the job, occurred during the 10y period of
12-h shifts.

Despite the fact that some studies of scheduled extended
workshifts have reported littla or no effect on gnus indices
of health and safety, (hero still are persistent concents about
excessive fatigue. Such concerns were given as a primary
reason for not adopting the compressed workweek by 800
members of tbe American Management Association
(Wheeler el al. 1972). In Singapore. 12-h shift systems in
several industries were abandoned because of their adverse
impact on worker health and social life (Kogj et at. 1989).
The reported health factors associated with fatigue included
insufficient steep and weight loss, while other factors
potentially associated with fatigue included lower produc-
tivity, high turnover, and mcro frequent part-time work on
off-duty days- Even unoog industries using long workshifts,
the subjective impression of Increased fatigue is acknow-
ledged. Studies have tbown that the primary source of
worker dissatisfaction with compressed workweeks was
increased fatigue (Hodge and Tcllier 1975). Despite the
fatigue, however, employes* generally were more satisfied
with the compressed schedule.

Attempts at more direct awiamentt of fatigue have
analysed job factors or administered laboratory-type
performance tests sod self-report scales. With a standard
oursing-eare job aiulyria, Mills rt of. (1983) concluded that
12-h shifts had oo advene impact Todd er al. (1989), on the
other band, eooduded that overall nursing care was
adversely affected by 12-8 shifts, while direct physical care
wax not affected. Reid et al. (1993). however, reported that
nurses’ direo are time with patients was reduced on 12-h
ihl/tx oa more unscheduled ran breaks wero ukeo. to his
analysis of truck-driver sccsdena, Hamelin (1987) reported
that accident rick was particularly high after 11h of work,
especially If work ©soared at night.

Behavioural
standard performance tacks add self-report scales have
Indicated some improvements and some decrements
associated with these shifts. Voile a al. (1979) reported
decreased grip strength tad decreased critical Dicker fusion
frequency in a factory c* 10-hour shifts compared to a
similar factory on &h shifts. Peacock a al. (1983) reported
increased sleep, improved subjective alertness and caro-uv-
ascuiar fitness in police often after a twitch from 8-h to
12-h shifts, and no effect oo critical flickerfusion frequency
or grammatical reasoning performance. Mills et at. (1983)
reported increased subjective fatigue in nurses across a 12-h
shift, and more frequent error* In a grammatical reasoning
task and a medical record reviewing task. Daniel and
Pousova (1989) concluded that chemical workers on 12h
shifts performed more poorly oo reasoning, visual search.

assessment of extended workshifts with -

Extended worksttlfls and excessive fadgue 53

reaction time and tapping tasks when compared to 8-h shift
workers. They suggested, however, that differences in the
capabilities of the workers selected for each shift system
contributed to these results.

The United States National Institute for Occupational
Safety and Health has conducted (wo worksite evaluations
of extended worklhifU using sundard performance test* and
self-report scales- In the authors’ dm stndy (Rosa et al.
1939), decreased reaction time and grammatical reasoning
performance and increased subjective fatigue were observed
after 7 month* of 12*h shifts as compared to the previous 8-h
shift schedule. Daily sleep lugs indicated a I-h sleep debt by
the end of the 12-h/3-d day worfcw*ck. Performance did not
deteriorate across the workweek, however, indicating that
the shorter workweek compensated jomewhat for the longer
workshift. After 3J y on the 12-h shift schedule, decline* in
alertness with timv on-shift and reductions in total sleap
rime were still apparent, and few improvements were
observed relative to the 7-month test pease (Row 1991). In
a second worksite study at a natural gis utility, (here were
decrements in reaction time performance and subjective
alertness 10 months after tha dunge to the 12-h shift
schedule (Rosa and Bonnet 1993). There were also
reductions in sleep across tha workweek which were most
apparent on 12-h night shifts. The decline* in alertness
observed in the authors’ studies v*rc most apparent at night
when lowered circadian arousal added to fatigue resulting
from hour* of work (tee also Hamsim 1987).

TWO SPECIAL CASES OF LONG WORK
HOURS

The ‘on-call’ schedule* of toaprtii-rettdeat physician* in
training and the pan-rime work of adolescents *ho also
attend school cor. itute two special cases of loag work hour*
which do not fit neatly into tha overtime or scheduled
extend worjeahift categories. The average 80-h workweek of
resident pbyeldanj bn* received substantial study over tbe
last three drearies because the potential for Awctiooai
impairment from tbe combioatico of long work hours and
sleep deprivation might compromit* patient care. Behaviou-
ral studied of resident physician fatigue, however, have met
with equivocal results. Several of these stu lies L-vc boon
reviewed recently and tabulated la detail by Leung nod
Becker (1992). These authors attribute the lack of consistent
results to three mctbodotogfal domains' Including
differences in test methodology, variations io the definition
Of sleep deprivation, red failures to distinguish between
acute and chronic sleep loss, with respect to difference* in
test methodology, some studies used standard neuropsyebo-
lagical or laboratory performance tests, other studios used
work-reticed tasks, and ¢ third set of studies used medical
examination results, Definltioas of experimental (step-
deprived) and control (««*<l) conditions by different
ttudlcs variad by several hour*. Deaeonson ti at. 11988). for
example, defined sleep-deprived subjects as (how receding
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less than 4h of sleep and control subjects as those receiving
more than 4h of sleep in the 24 h prior to 'esting. Rubin
et ul. (IWi). on the other hand, defined the sleep
deprivation condition u leu than 2 h of sleep and the rested
condition as more than 6 h of sleep in the previous 33 hours.
Many studies did not define the rested condition at all.
While some attempt was made to define acute steep lou in
the previous 24-48 h. little effort was made to quantify
chronic sleep debt Of circgdUn-rhythm disruptions which
may have accumulated over several days. In addition to the
methodological concams highlighted by Leung and Seeker
(1992). the eonsesutitx number of hours vcrktd («
opposed to Simply resting at the hospital) was considered
rarely, which may have contributed further to the reliable
results. A notable exception concerning work hours is an
early study by Witfciruon et at, (197S). who reported that
greater numbers of hows worked within (he eo<a» duty
period were associated with lower self-reported levels of
work efficiency. Despite a failure to observe fatigue or
sleep-loss effects in some studies, the number of studies
Observing such effects has prompted receci rt’iew and
revision of rerident physician work schedules, ooti within
Hospital systems and at the government or profurional-
associaiion level (American College of Physlca-ti 1959.
Leung and Becker 1992, Scott 1992).

A second special case of long work hours involves
adolescents eogif£*d in part-time employmeeL (f the
primary ‘job' of adolescents ii schoolwork (in the USA.
approximately 3dh of reboot attendance plus homework),
then any additional employment can be construed as within
the domain of extended work hours. Based on a survey of
over 3900 students, Steinberg and Dombutei (1991)
reported chat approximately half had part-time enp~yment.
and that half of those employed worked more than 29h per
week. Increasing hours of employment » u associated with
poorer school performance, higher psychological stress,
more frequent «ub*t*l»ec abuse, and reduced parental
supervision. Those students working the most hours tended
to obtain the least sleep and were the most sleepy during the
day based both on elecTOencephalograpblc assessment (the
Multlpln Sleep Latency Test), and on subjective reports of
intrusive sieepinea while driving or frequent inattention
during class (Carskadon 1989/90; Carskadon IVC). from
these studies, it can be asserted that schoolwork plus 20 or
more hours of employment places a significant'number of
students at acute risk of accident or injury (from tieepinew.
possibly combined with substance use), and ilio presents a
developmental disadvantage because of poor school
performance (if they attend school at all) aad increased

stress.

FACTORS PRODUCING FATIGUE

A multitude of factors can contribute to the loci of fatigue
or performance efftaency observed during encoded
workshifts. Thus factors can be divided roughly 'oto those

related to work-rcst scheduling, job (asks and workload, the
environment (both within and around the workplace), and
todil/domestie demands snd support. Of these factors, only
woek-rest scheduling has been examined with any frequency
and only in its broadest terms, i.e. considering such
parameters as number of hours worked, day work vs. night
work, number of consecutive days worked, or opportunity
for sleep/recovery. When increased fatigue is observed, at ir
our own worksite studies, then fatigue, sleepiness, oi
performance to**, -rifl increase with number of hour
worked. This effect will be higher on night shift compared it
day shift and may be compounocd by partial sleet
deprivation, but may be tempered by a shorter workweek.

virtually no worksite research has compared different jol
tasks or workloads under the same extended workshi!
schedules, and environmental or soeial elements have bee
recognized bus not studied systematically in terms of ha«
they might aEeet fatigue (see Carskadon 1989/90. for a
exception). With respect to job tasks, it appears an
scheduled extended wortshifis have been applied no*
frequently ia jobs that are sedentary, automated, or r-.quir
relatively more cojrucvt as opposed to phreical actirii
(e.g. control room monitoring, computer operations
Almost no studies hare examined extended wockshifu |
jobs with high physical workloads. One notable exception
a study of 12-h workshifts in underground mining where it
associated fatigue waes judged to be no different from ti.
seen on 8-h shifu. That study was conducted at a remo
mine site where the worker* stayed at the site for sever
days (Duchon et *i. 1994). Such a practice also occurs t
off-shore oil rigs using extended workshifts. Environment
factors and support systems are quite different in tho
situations because non-work activities are restrict;
(e.g. prohibition cf akohci. no access to a second job) u
food and housing tends art provided at the site (Park
1994).

In addition to physical workload, other job faciors c
affect fatigue observed oo long worksbhifa. Job pacing, |
example, has been mmioed only rarely ¢ alihou
worker-pacxd jobs afford, snd externally-paced Jobs fort
the opportunity for aachedulcd rest breaks to <«dt
fatigue (Reid tt a&/. 1990).

Environmental aad social effects have been recognb
but nor studied systematically As mentioned xbo»e.
workers arc separated from the demand* aad tflstrictions
homo and community then long worfcshifis might
manageable. Such observations lead to questions about
compounding ‘irigue effects of a long commuting time
heavy traffic, or the fatigue effects of a high domr
workload, such u mthecare of small children. For examj
if the individual wortaeg ioag shifts fa the primary careta.
in the home, than that person's own rest and recovery t
be sacrificed for the reads of the children.

Other environmental exposures on the job can af
fatigue but there art few standards for work periods lon
than 8 h. Chemical solvesu cause drowsiness (Dick 9L

© 195 Brgeen SIep FessaesSoEly). SUtp Ut Gt da- -



and noise, vibration, or hex may produce performance
decrements (Hockey 1983. review), yet little is known
about (be influence of an additional 2-4 h of daily exposure
to any of (hue agents.

CONCLUSION

In conclusion, reaearch'demoni'.fating increased fatigue with
loag workshifts, and a lack of substantial research on other
factors which may modulate fatigue, indicates (hat schedules
requiring long workshifts should be instituted with caution.
If such schedules are used they should b« evaluated
carefully. While maoy job* allow a wide margin of error, any
situation where increased fatigue, deo/eased sleep, or
performance loss can be demonstrated is a situation where
the margin for error is reduced, albeit by some unknown
amount.

If experts In a certain occupation or Industry already
consider a job to be dangerous on on 8-h shift, theo
extended workshifts probably should be avoided. Wbco
extended workshifts are used, it is conservative to assume a
priori that the margin for error wj( be reduced and
contingency plans should be d««ited accordingly. A primary
concern is haring tuffkient personnel to caver all working
hours, because an individual required to work an additional
6-12 b overtime following their usual 12-h shift may push
fatigue past acceptable limits.

In addition, workloads should be distributed to account
for critical time periods when fatigue it assumed to be high.
From our own studies, the final 4 h of » 12*h night shift was
identified as a critical time because the fatigue from extra
hours at work combines with the circadian low-pdat in

arousal to produce the highest amount of subjective
sleepiness and fatigue, and the lowest efficiency Ila
performance.

Where demand permits, breaks should be distributed
liberally throughout the shift to provide temporary recovery
from the task at bifid. Job rotation also becomes more
critical as repetitive work, or loag. monotonous tasks cu
indues boredom and too* of attention. Tbe risk of
fatigue-nrlaied mishap) off tha job must also be anticipated
because institutionalized safety procedures at (he worksite
will be absent A critical time in this regard is the commute
to end from the worksite as excessive fatigue can
compromise the quick response time occasionally needed to
drive in dense urban traffic, and also increase the potential
for drowsiness during long monotonous drives io unpopu-
lated areas.

Studies of long workshifts at remote worksites point to the
influence of domestic obtigationa adding to work-related
fatigue. Especially when children ere invoived. day-to-day
home duties may not change juat because additional hours
are worked each dsy. Therefore. if a substantial number of
single parents of tmaU children comprise (he workforce,
then uae of long workshifts may not be advisable.

Extended workshifo and exceuive fatigue SS

Bayond (he initial anticipation and rectification of factors

which may exacerbate extended wotksftift fatigue, periodic

quantitative equation al the work schedule is strongly
advised fOr continued prevention of undue risk. Evaluation
beyond the initial ‘honeymoon* or

efforts should extend

*Hawthorne’ pariod, when the mare set of ehinge !* viewed
positively, into (he time of potential complacency when a

relaxed state of vigilance could allow problems to arise,
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The Prevalence and Health Impact of Shiftwork

Nancy P. Cordon. ScD. Paul D. Cleary. PhD. Claire E. Parker. MD.
AND CHARLLi A. Czeisier. PhD. MD

Atairoct: Oulu from the National Center for Health Statistics
National Survey of Personal Health Practices and Consequences
wera analyzed to determine the impact of variable shift schedules on
health-related behaviors of persons in the United Slats .abor Tutre.
Tr»eniy-*i* percent <fmenand IK percent of women in the US labor
forve reported working a variable shift ift Spring 19so0. As compared

INocalaion

When Thomas Edison opened the first power plant in
Manhattan in 1882 and (hereby made available a steady and
reliable source of power throughout the (Jay and nighr. he also
opened ihe potential for round-the-clock equipment and
service operations. Throughout industrial nations over the
past 20 years, there has been a dramatic increase in the
practice of using two of more shifts of workers to cover
operations exceeding lhe length of a normal work day.
Shiftwork has become common in the food, health, safety,
and transportation services, in certain industries where the
Technical processes cannot be interrupted without deteriora-
tion or destruction of the product, and in industries where
expensive equipment con only be used profitably when in
constant operation. In France, the proportion of businesses
opcruting with multiple shifts rose from 10per cent to 22 per
cent between 1957 and 1974. in the United States, the
proportion of manufacturing centers operating on multiple
shifts h*s been increasing about 3 per cent every five years,
with some major industries having more than half of their
workers on shifts." While some schedules may have perma-
nent assignment to agiven shift, others may rotate.

Despite the growing number of people forced by their
work schedules to deviate (heir life schedules from the
traditional sleep-actlvity cycle, relatively Hide is known
about the physiological, medical, and psychosocial conse-
quences of night and routing shiftwork. Since both occupa-
tional health specialists and union leaders have tended to
focus on toxic exposures in the workplace, few outside the
fields of ergonomics and sleep disorders have studied the
impact of different types of work schedules.

There are a number of reasons to expect that workers on
rotating shifts may experience advene consequences as a
result of their work schedule!. Finc. it is well documented
that certain physiologic functions, e.g., body (empcraxure
and hormonal release, vary systematically over the course of
the day.1These physiologic funcu'ons are regulated by the-
body’s intct.sal clock which has a longer than 2-t-hour
intrinsic period and wpicb is synchronized to the 24-hour day
by cues from the external environment (zeitEebers). e.g..
light and temperature. These circadian rhythms play impor-
tant roles in regulating sleep, alertness, and other physiologic

From re Oivijio* or HUKh Wiey Krsrareh and Educdkxi. Kan-vd
Uuveari'iy *ftJ ef Krdio,** mu! Social MeJioftt *nJ HtaAA
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to men working non-variable work schedules, those working mrisMe
shifts exhibited ntgber rates of heavy drinking, job stress, and
emotional proBlemx. Ferratic variable shift workers reported higher
rales of sleeping pill, tranquilizer, and alcohol u>e. as well as lower
social network scores, more job stress, and Piore emoti-rnal prob-
lems. lAmJ PnQlir Hathft IW6: 76:12251228)

processes. When workers are forced to alter their sleep/activ-
ity schedule abruptly to correspond to a new work shift, there
is usually a mismatch between the body’s resources and the
demands placed upoo it until the circadian phase can adjust.
Also, working at night usually disrupts social activities, and
it is well established that the degree and quality of social
interaction are related to physical and mental health.'

The best documerued health consequences of night and
rotating shiftwork are disorders of sleep und digestion.:
Several studies have reported an excess of sleep problems
among night and rotating shiftworkers as compared to those
working straight day or afternoon shifts. These difficulties
include difficulty in falling asleep. shorter duration of sleep,
poorer quality of sleep, and persistent feelings of fatigue akin
to "jet lag". Night and rouu'ng shiftworkers are also more
likely to report disrupted eating habits and poorer diets than
those who work straight day or afternoon shifts, ax well as a
higher prevalence of gastric and peptic ulcers, gastritis, and
constipation.

Field studies have indicated that flight and rotaiinr
shiftworkers are at excessive risk for involvement in acci-
dents and serious injuries on thejob/ The incidence of errors
and accidents is much higher during the early morning hours
(4:00 to 6:00 am) than at any other time of day,1Laboratory
studies have shown art association between disturbances in
circadian rhythens and lots ofacemioo. motivation, ability to
concentrate, and a slowing of perceptual-motor processes/
Thus, it may be that rotating shift schedules place some
workers at greater risk for accidents and injuries because
their circadian rhyitsis are continuously disrupted.

There has beta tittle research on the extent to which
variable shift scliedales are related to drug, alcohol and
cigarette use. and psychological and social problems. In a
study of 900 electridry workers in Australia. Wallace. et al.
found that shiftworkers reported higher levels of cigarelie.
coffee and tea consumption, and more frequent use of
laxatives, sleeping pills, paia killers, and cough medicine then
did day workers. Shiftworkers also reported more interfer-
ence to their family lives, especially in terms of the tlifle
available lo spend with their wives and children/ Mott.found
a significant association between the extent to which
shiftworkers perceived that their work schedule interfered
with their ability lo fulfill roles as spouses or parents and
self-reported psychological and psychosomatic disturbanc-
es.7 Stainc. and Pteck found that shiftwork vras related to
problems in scheduling family activities.*

The prwent ttody examined the impact of variable
shiftwork on a brood range of health practices, perceived
stress, and Social network participation in u representarive
sample of US workers. The literature reviewed above refers
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to both straight night and variable shiftwork. Unfortunately,
because of the way the data for this study were collected, it
was not possible to estimate the effects of these two different

types of work schedules.

Methods

The National Center for Health Statistics National
Survey of Personal Health Practices and Consequences
t'NSPHPO is a two-wave panel study of a three-stage
stratified cluster sample of the non-Institutioaajized adult
population aged 20-64 yean in the United Sates.* '* Tele-
phone interviews were conducted with 3.025 respondents in
ihe Spring of 1979. representing a response rate of 8L per
cent. In the Spring of 1980. 2.436 of (he original respondents
(81 per cent) were reinwrviewed. The interview contained
guestions about sociodemographic characteristics, perceived
health status and health practices, as well as a question about
whether the respondent had a “variable work schedule,
including both day and ftight work.™ The main disadvantage
oftelephone interviews is that approrimatcly 7 percentofUS
Households do not have a telephone. However, the quality of
data collected in telephone interviews appears to be similar
to that collected during face-to-face interviews.’0 The pro-
portion of women interviewed for this survey was substan-
tially higher than the proportion of women in the population.
Results from this survey have been compared to results froso
the National Health Interview Survey and h has been
determined that the unrepresentative sex ratio in (bis sample
did not result in any appreciable bios in the distribution of
respondents with respect to race, marital status, or employ-
ment.ONo adjustments were made for this discrepancy, but
all analyses were conducted for each sex separately.

The data are weighted, when appropriate, to adjust for
the fact that persons were randomly sampled within house-
holds and therefore people from small households were
overrepresented. The weighting factor was normalized so
that (lk total sample size of the weighted sample is equal to
the original sample size. The standard errors o f estimators ore

«affected the stratification, clustering, and weighting. A
design effect of 12 was taken into account in all statist ~aJ
tests to account for these effects.

Wc first examined the prevalence cJ exposure to a
variable shiftwork schedule during a ons-year period in this
sample. We then examined the extent to which variable
shiftwork was related to alcohol and coffee consumption,
cigarette smoking, use of sleeping pills. tranquilizers, tod
digestion aids, average length of sleep, social network
scores." and stress. These analyses were conducted using
the dsita collected m Spring 1980 because the full range of
questions about health practice! were asked oaly in that
interview. Finally, we dcvc/oped logistic regression models

to estimate the impact of work schedules on the health.

practice* controlling for Individual characteristics.

Results

In Spring 1980, approximately 26 percent of the men and
18 per cent of the wortnen in the United States labor force
worked a variable .shift schedule. Among individuals who
were employed at boih Spring 1979 and Spring 1980, the
proportion who reported working a variable shift schedule at
either Wave |. Wave Il. or both Waves was much higher—
361 per cent of men and 26.3 per cent of women. This
estimate of the fraction ofthe population exposed to variable
shift schedule* within aone-year period is much greater than

previous estimates.i:
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The data presented in Table 1indicate that among ail
penoos employed in Spring 1980 variable shiftwork was not
associated with age, education, or income level in aay
Important way. although older women were less likely to
work variable shifts. It is interesting to note that although
many people think of variable shiftwork as a blue collar
phenomenon, education was not cJeariy related to the prob-
ability of being a shiftworker. A variety of professionals such
as health care workers and computer users must work

variable shifts.
The differences in reported self-medication for digestion

and sleep problems, alcohol use. and perceived stress be-
tween those working variable shifts and straight shifts in
Spring 1980 are presented in Table 2. Men who worked
variable shifts were more likely to be heavy drinker* and
somewhat more likely to use digestion aids on a regular basis.
Women who worked variable shifts were significantly more
likely to use sleeping pills and tranquilizers on a regular basis,
to have lower social network scores, and to be heavier
drinkers than women working straight shifts. Both men and
women also were more likely to report a great deal ofjob
stress and severe emotional problems if they worked variable *
shifts.
Since heavy drinking. medication use. and stress wtre ail
associated with age. income, and/or education level, we
conducted multivariate analyses to determine whether vari-
able shiftwork remained an independent risk factor fcr
increased drug and alcohol use. low social.network scopes,
and stress after controlling for these variables. Table 2skoys
that adjusting for age. income, and education, men and
women who work variable shifts were more likely lo expe-
rience job snrtsa and emotional problems, and female shift
workers were more likely to use sleeping pills or tranquiliz-
ers. drink heavily, and have lower social network scores.

Contrary to our expectations, variable shiftworkers did
not differ from those who worked straight shifts in rates of
heavy (> | pick/day) cipure (e smoking or coffee drinking.
We also did not find the expected difference in number of
hour* of daily sleep. Unfortunately, the NSPHPC did not
contain questions about quality of sleep.
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Djcuuion

Our results indicate thru a xubslintial proportion of the
US labor force woria a variable ihift schedule, and (bat this
type of jchcdule is auociatcd with higher levels of sleeping
pill and tranquilizer u*e. heavier alcohol use. and lower social
neiwoik scores among women; more frequent use of indi-
gestion aids among men; and higher rates of drinking and
severe job stress' among both men and women. However,
contrary to our expectations, itwas not related to pattern* of
cigarette smoking or coffee drinking. Some ofthese negative
findings may be due in part to our inability to identify
individuals who worked a straight night shift. A recent study
of shiftworkers found no xigniftcanc difference between
rotating shiftworkers and straight shiftwr -cers on overall
quantity of sleep, but did find a coniiitent .egative effect on
quality of sleep, even when such faci;.-, as psychological
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stress, noisiness of sleeping room, aed coffee consumption
were controlled-u Hoeuth has so*-a that night workers
have a higher pcevaieoce of sleep «ri digestive disorders and
disrupted social lives than day «d m . Thus, combining
those who work straight shifts, crespeeu've of whether they
arc night or day. may obscure ceram effects.

Anothercooridenrion is (heitobiEty ofthe population
working a variable shift. Ex&mirwxn of Che longitudinal data
on respondeat work schedule at Wrn=j | tad 11 showed that
approximately 40 per cem of the eeaxad 5l per cent of the
women working variable shifts at Vxve U had not been doing
soat W(vc L aad 13] per cent etdtc sen and 8.8 per cent
of the women working straight sfcfts u Wave (I had been
working variable shifts at Wave L Tier issome evidence to
suggest that those who transfer pcx ofvariable shiftwork nay
do so because they w ere experience? more adverse health or
social consequences than those wbo remain with a vxriabte
shift schedule.M It is also posuktt set those who started
sIrubla shift schedules during tbe year wire not exposed
Icog enough to experience the deteerious effects. We exam-
ined differences amoog workers k each of the four shift
horary categories ia our sample. t=d Coond no coosiseem
ptiems. However, it may be ttsc there were toou-few
respoodcnts to calculate reliable esoicates for each of-the
subaufotiet.

With round-the-clock operators here to stay foe the
Scrts«abk future, it is important fcc public health research-
ers to examine more carefully the ietpact of shiftwork and
ether industrial practices introdscst as a result of tcchno-
Icgjeaj advances oa tbe health, bekrricr. and quality o f Gfe
of workers and their familiei. The jrswing interest ia the
workplace as an arena, for bcaCh iserveadon provides an
opportunity for occupetieoal heaea. health promotion. and
oeiifizstion development spcckha to cooperate in the
txpi ration ofhow the structure ofwork influences lifestyles
«b health.The product of this cooperative effort could be the
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development of recommendations for workplace changes to
enhance the health. well-being. and productivity of the labor
force, and lo reduce the effects of work-induced stress,
fatigue, and constraint* on social interaction.

Research suggests that restructuring the w*v work is
done. i.e.. redesigning shift schedules to be more compatible
with the body's circadian rhythms, can lead to improved
health, reduced stress, and increased job satisfaction and
productivity.M Further research in. and application of the
principles of sleep research and ergonomics— the study of
how 1 improve the interaction of people with their physical
environment— may well broaden the scope and potential
effectiveness of worksite health promotion activities.
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NIH Consensus Panel Issues Report on
The Prevention of Venous Thrombosis and Pulmonary embolism

A National Institutes of Health <NIH) consensus development statement oo the Prevention of
Venous Thrombosij nnd Puimonary Embolism now may be obtained from the NTH Office of Medical
Applications of Research.

The report was prepared by a panel of experts, which considered scientific evidence presented at
a consensus development conference al the NIH. It contains recommendations and conclusions
Concerning veoous thrombosis and pulmonary embolism.

At NJH. consensus conferences bring together researchers, practicing phyricotnx. representatives
of public interest groups, consumers, and others to carry out scientific assessments of drugs, device:;,
and procedures in an effort to evaluate their safety and effectiveness.

Free, jingle copies of the consensus statement on the prevention of venous thrombosis' and

pulmonary embolism are available from:
Michael J. Bernstein
Office of Medical Applications of Research
National Institutes of Health
Building |. Room 216
Beihesda.JMD 20892
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Problems and Potcies in die U.S. and Abroad

Working Around the Clock: Shiftwork and Health

by Nancy Mogck
LOHP Intern

It my own personal experience
with shiftwork that sparked an interest
in the subject for me. | began as most
workers new to shiftwork do. with total
ignorance of its implications and ef-
fects. The oil refinery where | worked
steadfastly ignored all problems related
to shiftworkiag. The company provided
no educational programs to help em-
ployees try to cope with shiftwork, ocr
any options for those, like myself, who
had adverse reactions to unusual work
schedules.

Refineries are only one kind of in-
dustry where shiftwork Is common.
Approximately one ofevery four work-
ersin theU.S. has a job which involves
some form of shiftwork. That number
is on (he increase as computerization
makes it possible to rua more and more
operations and facilities on a 24-hour
basis. Lumber mills, steel mills, (lass
factories, and other production
facilities that employ equipment and
machinery that can be operated 24
hours a day usually must have people
to work around the clock. And most
emergency services arc 24-hour opera-
tions. Police, firefighters, hospital
staff, and many others may often be
shift workers. Much of the transports-
tion industry requires shiftwork too:
pilots, flight attendants, bus driven,
taxi drivers, truck drivers, and train
crews may all be at work in the middle
of the eight.

More stores and restaurants have
begun to operate on a 24-hour basis as
well. (Most Safeway Stores in Cali-
fornia, for example, are now open 24
hours a day.) The military and power
plant operators also work shifts.

Is Lbere anything wrong with shift-
work, other than the fact that it's in-
convenient—that it involves working
odd hours and usually having days off
other than Saturday and Sunday? The
effects of shiftwork on the individual
and the repercussions on society are
relatively new fields of study. Conse-
quently, issues involving shiftwork

have not been adequately addressed in
many industrialised countries— and
even less so here in the U.S., where
production and profiu usually take
precedence over the health and wed-
being of individuals and society.

WHAT IS SHIFTWORK?

in order to get i dear grasp of the
issues involved, one must begin with an
understanding of what shiftwork is.
Most people know > means working
odd hours, but many have no Idea of
the variety of shiftwork schedules that
exist. Many also don't realize that
some schedules are much more harm-
ful to health than others.

Some of the more common types of
schedules that are labeled as shiftwork

include:

* Rotating shifts. Shifts that rotate
between day, swing, and graveyard;
or just between day aod swing. An
individual might rotate weekly,
monthly, every six oenrhs, etc. Such
a shift could also involve stints
shorter or longer than the normal
eight hours. (For example, parts of
the U.S. military do six-hour stints
with twelve-hour res: periods in be-

tween, making the “day" 18 hours
instead of 24.)

» Straight shifts. Any regular shift
other than the normal day shift; in
other words, some evening hours
are indoded in the workday. These
shifts do no< route but might be
straight swim (like noon to 8 pm or
4 pm to cidaight), or straight grave-
yard (Bke 10pm to 6 am or midnight

to 3 am.)

* 12-hour tatfts. There are many vari-
ations oo the 12-hour day. Some
rotate; some don’t. The advantage
purportedly is that by lengthening
the workday hours, workers can get
three- tad four-day weekends:r_

Of tbe above possibilities, weekly
rotation that involves all three shifts
(day. s”itz. and graveyard) is the
worst. The rotation is especially hard
on the bedy if it docs not “ follow the
sun." (A zcrrz from day to s<"nng to
graveyard would be following the sun.)
I worked such a schedule for seven
years. The schedule | worked also in-
cluded some mandatory 16-bour shifts.

it vr*  *Hkr6
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SHIFTWORK

continuedfrom pane 5

BIOLOGICAL RHYTHMS

The effect of shiftwork oa health can
belt be understood by examining the
human connection to natural rhythm*.

All plants and animals, including even
single-cell algae, operate on biological
clocks, In humans, body rhythms or
body clocks are synchronized with the
light/dark cycle in such a way that we
are active primarily during the day, We
are not nocturnal animals. These rhy-
thms are called circadian rhythms.

Scientists define cues that help regu-
late bodily rhythms as cither exogenous
or endogenous. Exogenous factors are
chose outside o the organism such as
light/dark cue». Nocturnal species
become most active during the night,
darkness being one of the exogenous
cues that begins their activity. (At the
Primate Center in the San Francisco
Zoo, for example, asimulated nighttime
atmosphere, including night noises,
keeps the nocturnal primates somewhat
active during the day uhen zoo visitors
can observe them.)

For humans, the social environment
and awareness of dock time arc also
important exogenous cues. What we do
and when we do it has a lot to do with
what the rest of society is doing, what
time itis, and whether itisday or night.

Endogenous cues' arc internal. Re-
searchers have found that many in-
ternal body rhythms are paced from a
specific area of the brain. Hormonal
activity, heart rate, body temperature,
nerve impulses, earing, sleeping, and
numerous other internal body func-
tions arc rhythmically orchestrated by
the brain, each body function having
Its own separate high and low activity
periods throughout tbe 24-hour day.
For example, muscle contractions in
the stomach occur approximately every
90 minutes because arcadian rhythms
affect the stomach muscles.

Another example is body tempera-
ture; our body temperatures rise and
fall throughout the 24-hour period.
Though this is asmall variation of only

about 1°F, it affects our performance’

levels. The body temperature drops to
its lowest point around 4 am, and starts
slowly to rise again around 6 am.
Anyone who has worked graveyard
shifts knows from experience that from
about 4 am to 6 am, activity and alert-
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ness levels hit an all-time low; this is
Uie most difficult time during (be
24-hour period to stay awake and «jert.

The internal and external cmcs are
synchronized to achieve a balance
within the body. A well-balanced, syn-
chronized human organism will not
only sleep at night and be active during
the day; internal rhythms will also be in
balance SO that, for example, body
temperature and hormonal levels rise
and fall at appropriate tines through-
out the 24-hour cycle, in ,y.nc with the
external cues. When out of balance,
the organism is in a state of dischronia.
Dischronia occurs when there it confu-
sion of signals to the part of the brain
that triggers circadian responses.

Those who have traveled are familiar
with jei-lag. which Isa perfect example
of desynchronization. Usually a few
days of rest and recuperation will bdp
a traveler's body rhythms adjust to a
new rime zone. Until one has adjusted,
though, fatigue, disorientation, clum-
siness, and crankiness will prevail.

Compare this to the shift worker
who cannot rest and recuperate after
every change in "time zone" (i.e. shift
change.) Thus one begins to glimpse
the problems shiftworkers face when
they rotate weekly. They remain in a
constant state of jet-lag. Furthermore,
such frequent upsets of the arcadian
rhythms make it impossible for tbe
rhythms to get resynchronizrd. Thar

is not time, except for a two- or threc-
weck vacation, for the numerous body
functions involved in this intricate sys-
tem of rhythms to resynchronizs be-
cause some of these functions, once
thrown out of whack, take as long as
25 days to normalize.

According to a 1978 article io the
Journal of Occupational Medicine by
Winget, Hughes, and LaDou (see eo-
ccmpanying bibliography):

-Wfcea rtrycwicfoaiiiat lo t IZtio«r staft. to
£XG T*jm« rayndsremits wiifdn Ox ISI'S ixE
to rtifkirBtory to r*ylh« MIMe U ton.
wkw«M the f-T-r &= ncmlii rale rfoyiW* rnt~
wraa nore IMo 25 flex1to rauin (¢ owwii."

HEALTH CONSEQUENCES
OF DESYNCHRONIZATION

The health consequences of desyn-
chronized body rhythms are just be-
ginning to be studied and documented.
Sleep disorders and gastrointestinal
disease are the most widespread and
commonly known health problems
among shiftworker* at this time.

Sleep disorders related to shiftwork
have been studied by researchers at
various sleep disorder centers. They
have discovered some very iateresan*
fico about the sleep process.

First, and mat obviously: Most
shiftworkers wfao sleep during the day

FIrtfltAitn and other emerteere/ personnet -O/* drtnut* the elect,
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do noc sleep under ideal conditions of
quiet and darkness. Since the majority
of activities in society occur during (he
day. workers who try to sleep by day
must sleep with the noise of traffic,
planes, lawn mowers, children playing,
and other normal daytime noise.
Warmer temperatures and the light of
day also become enemies. It isdifficult,
as one example, to darken bedrooms
positioned to receive sunlight- (When |
was on shiftwork, 1 finally taped up
one of my bedroom windows using the
best shade material | could purchase,
and coupled that with apulldown shade
and yet another window covering, i
never looked out that window again
until | was off shiftwork six years later.)

But when the sleep pattern ia altered
from night to day, even under ideal
conditions there are problems. Brain
waves sbow that sleep stages are severely
affected. Affected sleep stages include
the “REM” (Rapid Eye Movement or
dream sleep) phase and “Phase 2." the
basic sleep stage. Stages 3 and 4, the
deep sleep stages, appear to be unaf-
fected, Daytime sleeping is not os bene-
ficial as nightdme sleeping because the
affected stages (REM and Phase 2) do
not occur rhythmically the way they
should. Only nighttime sleep, in a syn-
chronized human body, allows for the
necessary sleep phases.

It has been shown that when shift-
workers sleep during the day, they
sleep from one to fpur hours less than
when they ikep at night. Even if they
do manage to sleep seven or right
hours, they' will nocwake up refreshed.
Sleeping during the day negatively af-
fects both the quantity and the quality
of sleep.

Sleep deprivation results from this
unnatural day-sLeeping. The conse-
qguences are fatigue, reduced alertness,
and general malaise. Furthermore, it
takes at least two weeki for the abnor-
mal brain patterns that result from a
day-sleeping schedule to return to nor-
mal once a nighttime sleeping schedule
is reestablished. (The same Is also true
For body temperature patterns.)

Long-term consequences remain un-
known but there is speculation. Studies
conducted in 1971 on Laboratory ani-
mals subjected to forced weekly “ihift”
changes showed i 20% shorter life
span than in animals allowed to main-
tain balanced 24-hour cycles of sleep-
ing and woldng. Some researchers have
recently suggested there may be a link
between shiftwork and cardiovascular
disease. The effects of medication* on
a desynchronized body arc another

i\t
area of concern. Soce drugs, like
digitalis (heart medication), are usually
more effective when administered at
night, but this is no longer true if the
patient's rhythms are disrupted.

And what effect do toxic substances
have on a desynchronized organism?
There is currently no information on
the subject, but if medication can be
more or less effective depending upon
whether certain body rhythms arc at
their high or low points, it teems likely
that chemicals may be more or less tox-
ic at different times during the body's
cycles. And if a worker is in a general
state of fatigue due to shiftwork, then
he or she is more susceptible in general
to disease, illness, and the health ef-
fects of workplace toxics. There is a
need for more research in these areas.

DISRUPTED UVES

Workers' social and family livas are
also negatively affected oy shiftwork.
Such disruptions ore primarily due to
night shifts (both swing aid graveyard.)

Many social activities occur in the
early evenings, and night shifts reduce
the worker's ability to take pan in
them. Even the rotating worker, who
may Have evenings free occasionally,
cannot make ongoing commitments to
evening classes, meetings, sports or
cultural events because the shifts are
not always the same. A certain amount
of social isolation results, and it is a
common complaint amocg shiftworkers.

Night shifts separate couples and in-
terfere with sexual and emotional rela-
tionships. The mood svinp: and fatigue
that result from shiftwork affect
relationships with family md friends
who may not understand the shift-
worker’s physiological upsets, edgjoess,
tiredness, moodiness, or depression.

Unsympathetic famines and friends,
ignorant of the harmful consequences
of shiftwork, can make the situation
e»en less endurable bcti for the shift-
worker and for themrelres. A spouse
may begin to fed ignored and disliked;
children may begin to fed as though
they have an occasional jecood parent
who doesn't core abc-r: t o enough
to be around more cfta. In my ex-
perience, divorce amocg shiftworkers
was very common. So was the loss of
friends. It’s no wonder, then, that
jhiftworkers share deie bonds with
each other and tend :0 form friend-
ships among themselres; this is one of
the few ways in which the pain of their
social isolation can be lessened.

DRUG AND ALCOHOL

ABUSE
Id the refinery where | worked
shifts, a Kjrificznt number of

workers had ser-cus drug and/or alco-
hol problems, a drink, a piT, or a hie
of cocaine ad alter how one is feeling
physically and mentally during the wee
hours of che sight when you'd rather
be in bed vsa your spouse and not at
work. Aad rbere else can shiftworkers
go to hang out together after the shift
besides a bar? Close bonds formed be-
tween shiftworkers are many times
ritualistkaDy soled by (he use o f drugs
and alcohol before, during, and after
the shifts— especially the graveyard
shifts.

But olcobri and drug abuse at the
worksite art pooerally not approached
as problems reared to working condi-
tions. Instead, most management per-
sonnel in chi country insist that such
abuse is the individual's problem, un-
connected to social factors such as the
worksite. Oier difficulties tfcac arise
from xhiftw-oerfng (which is a working
condsStioe) Zre also treated as personal
problems by aesi employers. Many
employers hire policies which say: if
you don't lie shiftwork, quit: if you
can't kick dregs or alcohol with the
“help” of i management sponsored
and ooorcSee program, them you de-
serve to be fired. Such rehabnotation
programs scmandate a recovery
period set by tie company in accord-
ance wkk n =wa needs (what it is will-
ing to gjvrk acd return workers to the
very job and wcrfcing condiriocs which
any we2 hrre driven them to drink (or
drugs) ia the first place.

At the refinery where | worked, a
12-year ecrpicyec who was well-
known, «rti-5xedf xnd moch relied
npon for ii expertise was addicted to
cocaine. Vies he began to ntiss work
due to droc-criated problems, the com-
pany tire an ultimatum to cater
the Eeplcy-- Assistance P/ngram
(EAP) or be fired. He joined tbp pro-
gram and tftr four weeks was back on
Shiftwork. After his first graveyard
shift he sursd csing cocaine again. He
couldn’t jeer ivake all night without
% and he muldn’t stand tbe way he
dC, worcaf all oight wirixxit the
coke. He vis fired about a p oosh later.
This isan s2 mo common problem, yet
shiftworks: ire sot given options such
as being rxnsferred to day jobs in
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continuedfrom pa.pt 7

these cases, since management refuses
to acknowledge that shiftwork can be
part or the problem.

COMPUTERIZATION

Computerisation is making shift-
work more prevalent iu our society.
Computers control many necessary
24-hour processes with minimal (al-
though still some) hitman staffing. But
(hey also allow many ambitious, hard-
driving employers to operate thdr busi-
nesses on a 24-hour basis when such
businesses don't need to be run 24
hours a day. 1

Continuous operations such as power
plants, refineries, sewage facilities, etc.
usually cannot be shut down for the
night. Nor can emergency service* stop
at 5 p.m. But canneries, supermarkets,
and numerous other businesses provide
rto essential services that wc as a society

must have at 3 a.m.

THE PROFIT MOTIVE

Employers dearly, profit from run-
ning thdr operations around the clock.
Production is increased and equipment
is betrer utilized- Also, ftis well known
in some industries athat night shifts
make it easier to “bend the rules."
Fewer eyes are welching. Some com-
panies engage in illegal dumping of
toxic chemicals on' the night shifts.
And, at the refinery where | worked,
the graveyard shift was frequently used
to force workers to perform unsafe,
dangerous work.

American shiftworkers are left with
narrow choices. Studies show chat
more than 20% of shiftworkers will
never adapt to shiftwork, and for those
who cannot tolerate it, the only alterna-
tive is to fiod another job that does not
involve shifts. But for shiftworkers,
changing jobs usually means a drastic
cut in pay. lo»s of scoioriry rights, pos-
sibly non-union work, and usually less
job security. It’s not an easy choice: a
choice between’one’s health and one's
financial well-being.

ALTERNATIVES

With these restrictions in mind, what
can be done? Unions must continue to
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push for decent hours of work. At the
very least, unions should be pressing
employers and policy makers to restrict
shiftwork so that shifts follow the sun
and rotate gradually (no more often
than every six weeks). Workers and
thdr families should be educated about
the hazards of shiftwork and informed
about precaution; they can take to les-
sen those hazards. There should be
laws to govern shiftwork, protecting
workers from excessive work hours.

There should be & centralized data
bank that gathers information on shift-
work schedules and their relationship
to workplace llinesses, accidents, and
injuries. Shiftworkers should be tracked
for health problems, especially those
that are known or suspected to result
from shiftwork.

Unions should be fully involved at
all levels in designing shift schedules,
and should call in their own health spe-
cialists for advice. A union might want
to press for establishment of a right to
transfer to daytime work wiihouc low
of pay and benefits. Shifts should be
scheduled on a yearly basis so workers
can plan their lira. If weekend and hol-
iday work are incorporated into shift
schedules, employees should be com-
pensated in such a way tha: working
those days causes minimal hardship on
their family end soda! relationships.

Unions might suggest to employers
that humane shiftwork policies (such os
las rotation) could boost productivity.

Some studies have found increases of
over 20%. (Of course, any specific pro-
posals for shift redesign considered by
a union are likely to be controversial
among the membership, and such dis-
putes should be resolved before ap-
proaching the employer with a plan, so
the union can present a united front.)

These typo of reforms are possible
And are worth pursuing. But we have a

long way to go.

SHUWORX POLICIES
ABROAD

We can look to other industrialized
nations for leadership and guidance on
how to approach the complex problem
of shiftwork.

Sweden is one of the most progres-
sive countries when it coma to im-
provements io the work environment.
In Sweden there iS a strong commit-
ment to ergonomics (the science of fit-
ting the workplace to the worker's
needs) and to safety and health. Swedish
society is keenly aware of stress issues
and taka measures to limit stressful
working conditions. It is also very
much aware of the interrelationships
among work, family, and society is a
whole. Modem technology is used to
improve the workplace environment
for workers. Consideration for the
worker is a high priority in Sweden,
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and (his shows up dearly in Swedish
policies concerning shiftwork.

In 1980, Swedish researchers did a
nationwide study of bus, tram, and
suburban train driven on shiftwork.
They found a number of problems
among these workers including exces-
sive fatigue, iasoro-’Ja, stomach dis-
orders, high absenteeism, high turnover
rates, and disruption of family and
social lives. Consequently, the follow-
ing recommendations were made and
implemented;

« Shorun (he work weak to 33 bottn;

« Mate shift patterns regular;

» Mix pcrmaseet fixed sdMdokawJth
alternating schedule* to reduce the
number of alternating one*;

» Use a "work load lime” rule (for
example, every hour worked be-
tween 10 pm and 6 ats is counted as
two hour* worked.)

Holland and West Germany con-
ducted similar studies among train driv-
ers and came up with similar results.
West Germany vros especially interested
in the extent of safety hazards that
could result from driven’ fatigue and
upset circadian rhythm*. After this
study, it was concluded that, for safety
reasons, shifts had to be shortened arid
rest periods between shifts should be
well over 16 hours. The West German
researchers also recommended that
shifu be made flexible, tailored to (he
individu?' to suit each worker’s par-
ticular needs, .since there is some indi-
vidual variation in normal circadian
rhythms.

Norway and Sweden have shortened
the work week in a number of factories
to 28 hour* w/t/r eo las ofpay due to
shiftwork hazards. England. Germany.
France, and Switzerland created gov-
ernment agencies to regulate the work-
ing conditions of shift workers al (he
rum o f the century!

Belgium, Norway, Sweden, Poland,
and Denmark have banned night work
in all but continuous process industries
and essential services. In Poland there
are frequent, longer break periods for
night workers, including hour-long
“asps” for those on the graveyard
shift. Finland has even suggested that
workers be allowed to follow a 25-hour
clock (with 8 hours, 20 minutes on shift
and 16 hours. 40 minutes off), slowly
rotating an hour forward every day. if
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that prove more compatible with cir-
cadian rhythms. (This idea, however,
was generally unacceptable to workers
due to (be disruption it caused to fam-
ily life.)

The fact is that all European coun-
tries have been actively involved in
studying shiftwork problems and de-
veloping policies to regulate shiftwork
for a lonj time, especially over the past
30 years as shiftwork has dramatically
increa-ed. lo European countries, these
concerns are shared by unions, health
professionals, and policy makers.

There is also concern in countries as
diverse as Israel, Pakistan, India, Can-
ada, Australia, and Japan. In Australia,
where 57% of the labor force is union-
ized, union workers *t a Kodak plantin-
sisted oa designing their owa schedules
if shiftwork were to be introduced. To
avoid turmoil, management agreed.
The workers were finally able to nego-
tiate a schedule consisting of two
12-hour shifts and one eight-bour shift
each week (i.c. athree-day work week).
In Canada, (be hazards of shiftwork
are taken seriously enough that the
provincial government of Ontario es
tablished a commission last year to in-
vestigate boon of work and overtime
in relation to health and safety issues.

la Japan, shiftwork increased dra-
matically after World War 11 In 1976,
a Shift Work Committee with memben
drawn from 19 different medical insti-
tutions began extensive studies because
of alarm about "the spread of ill ef-
fects” caused by “high-rate economic
growth” and Japan's"production-first
policy.” The committee recommended
reducing night and other shiftwork by
all possible means. It also produced a
series of recommendations for ailevi.

ating the effects of shiftwork, includ-
ing rest periods between shifts of at
least 16 hours; soundproofand air con-
ditioned resting rooms at the work-
place; day nurseries for parents on
shifts; hot meals on shifts; better trans-
portation facilities for shiftworkers;
limitations on overtime; and limitations
on the frequency o f graveyard shifts. It
also recommended better soundproof-
ing of residences and creation of*'quiet
zones” in residential neighborhoods.
Other recommendations included mon-
itoring of shift workers, regular medical
cxims, and health and safety training
on the hazards of working nights and
other shifts. Finally, the study con-
cluded that only socially necessary and
public service shiftwork should be per-
mitted. not shiftwork implemented for
"economic reasons.”

CONCLUSION

Japan, like many of the other coun-
tries | researched, showed a real con-
cern for the health and well-bdng of its
workers. A major reason is that coop-
erative efforts are being made which
invoNe unions, health professionals,
social scientists, business, and policy
makers. Although such cooperative ef-
forts are slowly beginning to emerge ia
the U.S., at this point only a few peo-
ple art aware of shiftwork issues and
little has been done to address them.
The fact that workers in America are
largely unorganized is a serious prob-
lem too. In 1985, only 18% of the
American workforce was unionized.
Without strong unions, health ar.d
safety issues like shiftwork cannot and
win not be addressed.

M4D HQtffQ NY \VJTQIC «<ANW> D C W tW *
you* 0/w r v*cx xv*tt'o*g*>aNe'au_
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SHIFT WORK AND BCOY RfflITCat

WASH3NCT*, D.C.- (INS)- Every 24 tours, our boiy processes go through &

rhythnic, tide-lik* rising and falling pattern set by our circadian rhythm,

Change* brought about by this ebb and flow correspond to the day-night

cycle and influence a number of body functions, including tflsperature, blood

r-assure, pulse rate, and toraons level.
These body functions reach a peak during the day and drop to their

lowest point at night. That suits the human organise fine, because can, by

nature, is not a nocturnal animal. Normally, we work daring the day and rest

at night.

But what happens if wa turn this pattern upside dowv— turn night into

day, in a nannur of speaking- as shift work does tat rany people.

For most of these workers (not all), the low point of their biological

rhytlxas, nojawlly a tiro of reduced activity and rest, now cojbs at a tire of

peak work demand*. Later, when the shift ends, they have to try to sleep

when their internal activity is on .the upswing.
Shift workers— especially those cn the night shift-oa the average get
one or two tour* lees sleep than day workers. Furttoraare, the quality of

the sleep and its effectiveness ia refreshing the worker* is less than

nigftttiw sloop.
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Sleap disorders and gastrointestinal illnesses are the cost widespread
and cairmly identified health problems among shift workers. Clears and
constipation are also sore common amcog shift workers, according to
researchers.

Switching shifts can also cause problems. Sane workers sr/ lose their
appetites. Others may react by overeating. These problems are often
aggravated by irregular meals, poorer food in n&ny cases, and eating when the
body"s digestive system is at a low point.

Fatigue and disruption of the central nervous system, often brought on
by a lack of sound sleep, can also have adverse effects cm di<gesticn.

When tht body 1is cut of rhythm and trder stress, it also rev be more
susceptiblo to the effects of physical so.arts such as noise, vibration and
radiation, as well as to chemical agents such as fumss, gases arc custs.

One survey of accidents at a medium-sized steel mi I shewed i lower rate
on the night shift, but the accidents that did occur were roore serious than,

cn the morning and evening shifts.

(All throe shifts, incidentally, worked under the same intensity of
artificial lighting.)

Not all workers, of course, dislike shift work, even preferring the
night or graveyard. Fcr seme, it may he the incentive of tbe extra pay.
Others just feel they case alive after dark.

Greater adaptability to night work also has been found asrxg those with
an extroverted nature whose circadian rhythms follow an. evening pattern.

n -inirvtl observations have shown, a relationship between an inability to
adapt to shift work and the earlyMxy-bed, «arly-to~riee type.

-more-

>
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Although we can"t change circadian rhythms, here are some ideas about
making- shifts a better deal for everybody:
0 Give workers a greater voice in designing flexible work and shift
rosters, and a choice of shifts,
0 Seduce hours of work on shifts and schedule more breaks,

0 Keep first aid and medical facilities available at all hours,

0 Provide better meal and transportation facilities for the odd-hour
shifts.
0 Provide managanent-paid medical checkups every six months.

Article by: Phillip L. Polakoff, M.D., Director, western Institute for
Occupational/ Efcvixoraaintal Sciences. If you have any questions, or

suggestions for future articles, write to Dr. Polakoff at WIGES, 5655 College

Ave., Suite 310, Oakland, California 94618.
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International Brotherhood of Electrical Workers, LU 1547

POSITION PAPER
ON

HB 638

The International Brotherhood of Electrical Workers, Local Union 1547,
represents nearly 5,000 men and women throughout the State of Alaska,
all of whom are paid an hourly wage in exchange for their work. On behalf
of those five-thousand represented Alaskan workers, and indeed all
Alaskan workers, represented or not, we would like to state our emphatic
opposition to this proposed change in state wage and hour law. To adopt
this proposed change would return the Alaskan worker to a pre-twentieth

century standard, effectively undoing one-hundred years of progressive

reform.

We are especially offended by the concept that, as a voluntary work plan,
cl-->
this change in state law is initiated at the behest of workers. W age and
hour laws were established in response to employer coercion. There is a
strong motive for an employer to subtly, or even overtly, suggest workers
“voluntarily” give back two hours of overtime per day. One must seriously
consider the realistic chances of an employee risking tys job by refusing to
accommodate G6GS-~employer and thereby facing the prospect of being
replaced by someone” a little hungrier who is willing to work under the

“voluntary" plan. is exactly why the provision exists in State law for

workers to develop a bona fide voluntary flex-plan within a collective
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hargaining agreement. The employee is shielded from coercion by the

nature of the collective bargaining process and the mutually agreed upon,

negotiated result.

Corporate benefit is the issue at hand in this legislation. We are not

convinced-4fl-4beJaasi that this reduction in compensation is being brought

“

hefore the Legislature “on behalf of workers. W e are doubtful that any
employer would selflessly hire not one, but four lobbyists, to promote
legislation purely for the benefit of their workers. The underlying motivation
for this legislation is the desire on the part of the employer's to reduce
h
expenses by eliminating a shift and to avoid paying brS employees two
hours of overtime compensation that tyilwould be entitled to, under current
law. The consequence of this legislation, a reduction in shifts results in the

exact opposite effect than <contemplated as the purpose of overtime

statutes; inducing employers to spread employment through the pressure

of extra costsl.

Fort Knox can, and should, accommodate employee shift and commute
concerns within the confines of current Alaska law. Nothing precludes
them from adopting a twelve-hour schedule. They, as nearly every other.

Alaskan employer would bhe obligated to pay for hours worked, including

compensation forovertime.

1Janes v. Otis Engineering Corporation, 757 P.2nd 50. Alaska 198
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Following on the heels of the 19S6 legislation giving the mining industry a

complete rewrite of the Ilimitation on the period of employment in

underground mines and granting them two additional hours for work to bhe

performed at the face of a mine2, we are concerned that incremental

assaults on wage and hour and safety legislation will continue to erode the

protections for Alaskan workers that have been built into lav/.

We wurge the committee to reject this shameless assault on Alaskan

workers and their right to earn a living v/age.
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General Teamsters Local 959 State of Alaska

Affiliated with tw International Brotherhood ol Teamsters
ANCHORAGE, ALASKA 9950'I, 4300 BONIFACE PKWY.  (907)209-4122 FAX (907) 337-6668 GERALD L HOOD Secrelaiy/Trcnsurar

O ASPSMAT She o™ BBRSSEEER EHH Bk %

January 30, 1997

Representative Norman Rokeberg
State Capitol, Room 24
Juneau, Alaska 99801-1182

Re: House Bill No. 68

Dear Representative Rokeberg:

As Safety Director of Teamsters Local 959 and Safety Representative for the W estern
Alaska Building and Trades Council, 1 am writing to express our concern regarding twelve
(12) hour day compressed work schedules. lhave attached a report prepared by Roger
R. Rosa, National Institute of Occupational Safety and Health. The report addresses some
of the concerns we have raised, such as excessive fatigue, increased injuries both on and

off the job, and long-term health effects.

Although the report references one study that shows no differences in incident rates for
miners working twelve (12) hour shifts versus eight (8) hour shifts, itis important to note
the study was conducted at a remote site where workers stayed on site during the work
period. There are good reasons to be concerned about the negative effects on workers
who have to commute to work each day and are exposed to the additional routine
distractions of family life. Workers who stay on site are part of a controlled environment
and would not be subject to off-site distractions that could result in additional stress,

fatigue, and sleep deprivation.

The reports I have reviewed for all industries generally show an increase injury events,
poor job performance, sleep deprivation, and overall decline in mental acuity. Atthe very
least, the State should carefully examine the epidemiology of long, shift compressed work
weeks before proceeding with this legislation.

Ihope this information is useful. Please let me know if Ican be of further assistance.
Respectfully,

TEAMSTERS LOCAL 959

Steve Trosper

Safety Director

Enclosure
pg\alivo\rokeborg.Itr
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E xtended workshifts and

ROGER R- ROSA

N ational Institute for Occupational Safety and Health.

SUMMARY

excessive

fatigue

Division of Biomedical and Behavioral SciervCincinnati. Ohio. USA

Studies of overtime have pointed to fatigue as a potential factor producing, for

example, a three-fold increase in accident rate after 16 h of work, increases in back
injuries, hospital outbreaks of bacterial infection, or nudear-power plant safety
compromises. Fatigue has been measured more directly in studies of scheduled long

workshifts,

where performance decrements

io both work-related tasks and

laboratory-type behavioural tests have been observed, and significant loss of steep
and increases in subjective sleepiness have been reported. Analyses of accidents or
injuries during scheduled extended workshifts. however, have produced equivocal
results. Factors which could compound the fatiguing effects of extended workshifts.
such as workload, ooisr c.eraical exposure, or duties and responsibilities outside of
the workplace, rarely have been studied systematically. It is concluded that extended
workshift schedules should be instituted cautiously and evaluated carefully, with
appropriate attention given to staffing levels, workload, job rotation, environmental
exposures, emergency contingencies, rest breaks, commuting time, and social or

domestic responsibilities.

keywords accidents, long work hours, overtime, performance decrements, sleep

loss, work scheduling.

INTRODUCTION

Socio-economic developments in industrialized countries

over (he past two decades have produced a (rend toward
increasing use of workdays or workshifts longer than (he
typical 8 h. Some schedules compress the workweek by
completing a 36-48 h week in 3 or 4 days instead of S. O thei
situations require frequent bouts of overtune work because
of impending deadlines (tg. in construction), ucdenuffing
(e.g. in nursing), or emergency comugcndes (e.g. in
firefigh»:ng). O ther industries, such as shipping, mining, or
oil drilling, formally schedule long periods of work, followed
by long rest periods, because the difficulty with (ravel to a
remote site makes frequent jtaff turnover impractical. The
degree to which the job* in any of these contexts can be
performed safely and effidently has been the subject of
considerable debate. In Europe, such debate has intensified
recently as a current directive on working time proposes,
with some e'ecptioos, a minimum daily rest period of
11 consecutive hours, and a maximum of 8 h of night work
(Harrington 1994). The concern of (his directive, and the

debate in general, is the avoidance of excessive fatigue and
Corrapondtnct: Dr Roger R. Rosa. NIOSH. Taft Laboratories.
M ail Stop C-2*. *676 Columbia Parkwiy, Cindnniti. OH *522*.

USA. Fat «e! 513 533 65(0.

<Q IV95 European Sleep Resesrdi Socieiy

(he possible risks of aocideat and injury in the short term, or
deterioration of health in the long terra. The purpose of this
review is to characterize (he state of knowledge on long
work houn and their association with fatigue, and point to
some factors which might produce fatigue or deterioration
of performance and alertness in the worker. Studies of
extended workshifts can be divided roughly 1Into those
coacemed with schrduied long workshifts. such as the IB- or
12-h shifts wused in compressed wor*-weeks, and those
concerned with unscheduled or sporadic long workshifts.

which collectively can be termed as overtime.

OVERTIME

Survey and questionnaire studies have associated overtime
mostly with health outcomes or with outcomes which are
both health- and salcty-related. Overtime has been
associated least with outcomes which are primarily within
the domain of safety, such as accidents or acute traum atic
injuries. An exception is a recent analysis of-a national
occupational-injury database where a constant accident/
injury rare w « observed through nine consecutive hours of
work, followed by a progressive increase to three rimes that
rate at 16 h of work (Akerstedt 1994). That report n

preliminary, however, SO it is not clear whether those rates

a



arc associated with overtime vs. scheduled extended shifts,
nr w hether the effects are concentrated in specific
occupations or industries.

In the health or health/safety domain, overtime has been
associated with lower self-ratings of health status (Broad-
bent et Ol 1985). lower birth weight or gestational age in
children of women working overtime (M arbury 1992). and
increased presence of corticosteroids (in women) possibly
indicative of a stress response (H Srensum and Theorell
1990: Lundbergand Palm 1989). Increased triglycerides and
cholesterol (risk factors for cardiovascular disease) were
observed in construction managers who frequently worked
overtime (Sutherland and Davidson 1993). This group also
reported higher Jlevels of job dissatisfaction and poor
psychological health. Frequent overtime work was as-
sociated with heavy and problem -drinking in men
(Kawakami a al. 1993). higher suicide rates in both men and
women (Starrin et al. 1990). and cardiovascular mortality in
women (Surrin et al. 1990). In all of these studies, the
possibility of a role for fatigue as one of the underlying
factors producing health compromises at least should be
considered, but such a possibility is highly speculative given
that no attem pt was made to measure fatigue.

A few reports raise the possibility of a more direct role of
fatigue from working overtime. In a casc-control study,

overtime w u identified as a risk factor for occupational low

back injury in mail handlers (D altroy et al. 1991), while
another study reported that complaints of low back pain
were more frequent in those who worked less overtime
(Svenssoa and Andcreson 1983). In the latter study, the
authors suggested that workers with low back pain had
limited their working hours because of their condition.

Two reports identified increased staff overtime as a factor
contributing to separate outbreaks of Stahpylococcus aureus
infection in hospitals (Amow etal. 1982: Russell et al. 1983).
In both incidents, an unanticipated combination of high
patient toad and undentaffing resulted in extensive use of
overtime to meet demands for patient care and treatment.
The infectious outbreaks associated with these periods of
overtime were attributed by the investigators both to time
pressure from the high patient load, and to high levels of
fatigue from long work hours, which resulted in inadequate
compliance with aseptic practices (i.e. skipping steps or
rushing through procedures). W hile perceived time pressure
or fatigue levels were oot assessed directly in these studies,
the fatigue interpretations given by the authors are
consistent with our laboratory study demonstrating in-
creased errors and futcr response times (a ipeed-accuracy
tradeoff) In an exicroaliy-paced reasoning task during 12-h
work days compared to rest days (Rosa and Colligan 1988).

O perator fatigue from working overtime was also
suggested u a factor that ia detrimental to safety
performance in nuclear-power plants (Baker €t al. 199*). In
a plant-level analysis of operator, technical, and main-
tenance staff overtime, safety incidents were associated most

strongly with operator average annual overtime, which

ranged from 300 to 1200 h. These results were attributed
operator fatigue, rather than overall plant iocfficienc
because no strong association was observed between safe
incidents and technical staff or maintenance staff overtime

W orksite studies taking behavioural measures of fatigi
(e.g. performance tests or self-report scales) in associatw
with overtime are rare. In a cohort study of automocl
industry workers, however, recent experience with overtin
was associated with poorer performance on neuropsychol
gical tests, such as trailmaking and card sorting, which a
sensitive to fatigue-related deficits in attention or cogniti
function (Proctor 1992).

fn summary, cross-sectional studies have associat
overtime work with a handful of health and safety ouccotr
which may be related to fatigue, fn most of these studies,
was recognized that (he fatigue effects of overtime occurr
in combination with other personal, occupational,
organizational factors and that, because of the <cro
sectional designs, dear directions of causality could not
determined. The putative role of sleep loss, excessi
fatigue, or their combination, usually was not explicit. Oi
one study attempted to quantify fatigue deficits usi
behavioural measures. No studies were identified wh
were able to prospective!/ measure safety- or health-relai
effects of overtime. The irregular and often unschedu!
nature of overtime work, however, would make such a stv.

difficult to conduct.

SCHEDULED EXTENDED W ORKSHIFTS

Surveys of on-the-job fatigue effects of scheduled extent
workshifts have considered efficiency and productiv
accidents, absenteeism, and subjective reports. Regardless
the outcome variables tested, there are no consistent tree
W ith respect to productivity, there were, forexample, eq
numbers of oil refineries reporting increases, decreases,
no change after the introduction of 12-h shifts (Caxopl
1980). Nevertheless, a major US electronics manufaca
and a majority of US government sites abandoned !
workshifts because of reductions in productivity (Tepas
Tepas 1981). Studies of absenteeism have also produ
equivocal results (Campbell 1980), as have surveys
accidents and injuries. No change in accident frequency
severity, for example, »u observed in 57 oil refineries,
increase was observed in five refineries, and a decrease
observed in eight refineries (Cam pbell 1980). Another it
reported r.o increases in accidents, or in violations
occupational health and safety regulations, in a sample o
oil refineries (Nonhrup tt at. 1979). The adequacy of
survey approach used in these studies is open to quest,
however, os the iovejtigators reported oniy manag
impressions in response to brief, general questions
determine the frequency of accidents or safety vioUth
Since the cause of most of these incidents involv>
multiplicity of factors, a more fine-grained analysis than '

gained from one or two brief questions is required
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determine the contributory role of long workshifts. Such an
approach was used in a long-term study of accidents over
10-y periods of 8-h and 12-h shifts in a yam manufacturer
(Laundry and Lees 1991). In that study, lower rates of the
most minor injuries on (he job, but higher rates of more

major injuries off the job, occurred during the 10-y period of

12-h shifts.

Despite the fact that some studies of scheduled extended
workshifts have reported little or no effect on gross indices
of health and safety, there still are persistent concerns about
excessive fatigue. Such concerns were given as a primary
reason for not adopting (he compressed workweek by 800
M anagement A ssociation

members of the A merican

(W heeler et al. 1972). In Singapore, 12-h shift systems in
several industries were abandoned because of their adverse
impact on worker health and social life (Kogi et al. 1989).
The reported health factors associated with fatigue included
while other factors

insufficient sleep and weight loss,

potentially associated with fatigue included lower produc-
tivity, high turnover, and more frequent part-time work on
off-duty days. Even amoog industries using long workshifts,
the subjective impression of increased fatigue is acknow -
ledged. Studies have shown that the primary source of

worker dissatisfaction with compressed workweeks was

increased fatigue (Hodge and Tellier 1975). Despite (he
fatigue, however, employees generally were more satisfied

with the compressed schedule.

Attempts at more direct assessments of fatigue have

analysed job factors or administered laboratory-type

performance tests and self-report scales. W ith a standard
nursing-care job analysis. Mills et al. (1983) concluded that
12-h shifts had no adverse impact Todd a al. (1989), on the
other hand, concluded (hat overall nursing care was
adversely affected by 12-h shifts, while direct physical care
wu not affected. Reid et al. (1993), however, reported that
nurses' direct care time with patients was reduced on 12-h
shifts as more unscheduled rest breaks were taken, la his
analysis of truck-drivar accidents. Htmelin (I. ST) reported
that accident risk w u particularly high after 11 h of work,

especially if work occurred at night.

Behavioural assessment of extended

tasks nod self-report scalJes have

standard performance

indicated som e improvements and som e decrements

associated with these shifts. Voile Etal. (1979) reported
decreased grip strength and decreased critical flicker fusion
frequency in a factory on 10-hour shifts compared to a
similar factory on 8-h shifts. Peacock et al. (1983) reported
increased sleep, improved subjective alertness and cardiov.
ascular fitness in police officers after a switch from 8-h to
12-h shifts, and no effect oo critical flicker-fusion frequency
or grammatical reasoning performance. Mills tt at. (1983)
reported increased subjective fatigue in nurses across a 12-h
shift, and more frequent enors in a gram matical reasoning
tuk and a medical record reviewing task. Daniel and
Pocasova (1989) cooduded (hat chemical workers on 12-h

shifts performed more poorly on reasoning, visual search.

workshifts with.
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reaction time and tapping tuks when compared to 8-h shift
workers. They suggested, however, that differences in the
capabilities of the workers selected for each shift system
contributed to these results.

The United States National Institute for Occupational
Safety and Health has conducted two worksite evaluations
of extended workshifts using standard performance tests and
self-report scales. In the authors' first study (Rosa €t al.
1989), decreased reaction time and gram matical reasoning
performance and increased subjective fatigue were observed
after 7 months of 12-h shifts as compared ro the previous 8-h
shift schedule. Daily sleep logs indicated a |I-h sleep debt by
the end of the 12-H/3-4 day workweek. Performance did not
deteriorate across tbhe workweek, however, indicating (hat
the shorter workweek compensated somewhat for the longer
workshift- A fter 3J y on the 12-h shift schedule, declines in
alertness with time on-shift and reductions in total sleep
time were still apparent, and few improvements were
observed relative to the 7-raonth tea phase (Rosa 1991). In
a second worksite study at a natural gas utility, there were
decrements in reaction time performance and subjective
alertness 10 months after the change to (he 12-h shift

schedule (Rosa and Bonnet 1993). There were also
reductions in sleep across (he workweek which were most
apparent on 12-h night shifts. The declines in alertness
observed in the authors’studies were most apparent at night
when lowered circadian arousal added to fatigue resulting

from hours of work (see also Hareefin 1987).

TWO SPECIAL CASES Or LOWG WORK
HOURS

The ‘on-cair schedules of hospital-resident physicians in
training and the part-time work of adolescents who also
attend school constitute two special cases of long work hours
which do not fit neatly into the overtime or scheduled
extend workshift categories. The average 80-h workweek of
resident physicians has received substantial study over the
last three decades because the potential for functional
impairment from the combination of long work hours and
sleep deprivation mightcompromise patient care. Behaviou-
ral studies of resident physician fatigue, however, have met
with equivocal results. Several of these studies have been

reviewed recently and tabulated in detail by Leung and

Becker (1992). These authors attribute the lack of consistent
domains including

results to three methodological

differences in test methodology, variations in the definition
of sleep deprivation, and failures to distinguish between
acute and chronic sleep loss. W!:b respect to differences in
test methodology, some studies used standard neuropsycho-
logical or laboratory performance tests, other studies used
work-related tasks, and a third set of studies used medical

examination results. Definitions of experimental (sleep-

deprived) and <control (rested) conditions by different

studies varied by several hours. Deaconson it al. (1988). for

example, defined sleep-deprived subjects as those recer-ing

© 199S European Sleep Research Society. J Slegp Res.. 4 (Suppl. 2). 51-58.



5* R. R. Rosa

less than 4 h ot‘sleep and control subjects as those receiving
more than *h of sleep in the 24 h prior to testing. Rubin
et «/. (199]), on the other hand, defined the sleep
deprivation condition as less than 2 h of sleep and the rested
condition as more than 6 h of sleep in the previous 33 hours.

M any studies did not define the rested condition at alt.

W hile some attem pt w»j made to define acute sleep lois in
the previous 24-48 h. little effort was made to quantify
chronic sleep debt or circadian-rhythm disruptions which
may have accumulated over several days, fn addition to the
methodological concerns highlighted by Leung and Becker
(1992). the <consecutive number of hours worked (as
opposed to simply resting at the hospital) was considered
rarely, which may have contributed further to the variable
results. A notable exception concerning work hours is an
early study by Wilkinson <r el. (1975). who reported that
greater numbers of hours worked within the on-call duty
period were associated with lower self-reported levels of
work efficiency. Despite a failure to observe fatigue or
sleep-loss effects in some studies, the number of studies
observing such effects has prompted recent review and
revision of resident physician work schedules, both within

hospital systems and at the government or professiooal-

association level (A merican College of Physicians 1989;
Leung and 8ecker 1992: Scott 1992).

A second special case of long work hours involves
adolescents engaged in pan-time employment, if the

primary ‘'job' of adolescents is schoolwork (in the USA,
approximately 35 h of school attendance plus homework),
then any additional employment can be construed as within

the domain of extended work hours. Based on a survey of

over 3900 students, Steinberg and Dombusch (1991)

reponed that approximately half had pan-time employment,
and that half of thoac employed worked more than 20h per

week. Increasing hours of employment was associated with

poorer school performance, higher psychological stress,

more frequent subttance abuse, and reduced parental

supervision. Those students working the most hours tended
to obtain the (eastsleep aod were the mostsleepy during the
day based both on electroencephalograpblc assessment (the
M ultiple Sleep Latency Test), and on subjective reports of

intrusive sleepiness white driving or frequent inattention

during dass (Carskadon 1989/90; Carskadon 1990). From

these studies, it can be asserted that schoolwork plus 20 or
more hours of employment places a significant number of
students at acute risk of accident or injury (from sleepiness,

possibly combined with substance use), and also presents a

developmental disadvantage because of poor sehool

performance (if they attend school at all) and incrcised

stress.

FACTORS PRODUCING FATIGUE

A multitude of factors can contribute to the level of fatigue

or performance efficiency observed during extended

workshifts. These factors can be divided roughly into those

related to work-rcst scheduling, job (asks and workload, t
environment (both within and around the workplace), a
social/dom estic demands and support. O f these factors, oi
work-rcst scheduling has been examined with any frequet
and only in its broadest terms, i.e. considering si
parameters as number of hours worked, day work vs. ni
work, number of consecutive days worked, or opportur
for sleep/rccovery. When increased fatigue is observed, a*
studies, then fatigue, sleepiness,

our own worksite

performance loss, will increase with number of ho
worked. This effect will be higher on night shift comparct
partial si

day shift and may be compounded by

deprivation, but may be tempered by a shorter workwee
Virtually no worksite research has compared different

tasks or workloads under the same extended works

schedules, and environmental or social elements have b
recognized but not studied systematically in terms of
(hey might affect fatigue (see Carskadon 1989/90. for

tasks, it appears

exception). W ith respect to job

scheduled extended workshifts have been applied r
frequently in jobs that axe sedentary, automated, or rcq
relatively more cognitive as opposed to physical act
(e.g. control room monitoring, computer operatic
Almost no studies have examined extended workshift
jobs with high physical workloads. One notable exceptit
a study of 12-h workshifts in underground mining whert
associated fatigue w u judged to be no different from
seen on 8-h shifti. That study was conducted at a ret
mine site where the workers stayed at the sice for se-
days (Duchon et at. 1994). Such a practice also occur
off-shore oil rigs usiog extended workshifts. Environm
factors and support systems are quite dificrenc in >

situations because oon-work activities are resu
(e.g. prohibition of alcohol, no access to a second job;

food : d housing needs are provided at the site fP

1994).

In addition to physical workload, other job factor
affect fatigue observed an long workshifts. Job patini
example, has been examined only rarely . aid
worker-paced jobs afford, and externally-paced job* 1
the opportunity for unscheduled rest breaks to ¢

fatigue (Reid etal. 1993).

Environmental and social effects have been recof
but not studied systematically. As mentioned abo
workers are separated from the demands and dlstracu*
home and community then Jlong workshifts tnigl
manageable. Such observations lead to questions abo
compounding fatigue effects of a long commuting ti
heavy traffic, or the fatigue effects of a high do>
workload, such as in the care of small children. For exi
if the individual woeking long shifts is the primary car
in (he home, then that person's own rest and recover
be sacrificed for the needs of the children.

O ther environmental exposures the job can
fatigue but there are few standards mr work periods

than 8 h. Chemical solvents cause drowsiness (D ick

© 1993 European Sleep Research Society. /. Slegp Rtr. * ISuppL ZL.



and noise, vibration, or heat may produce performance

decrements (Hockey 1983, reviews), yet little is known

about the influence of an additional 2-4 h of daily exposure

to any of these agents,

CONCLUSION

In conclusion, research'dem onstrating increased fatigue w ith
long workshifts, and a lack of substantial research on other
factors which may modulate fatigue, indicates that schedules
requiring long workshifts should be instituted with caution.
If such schedules arc wused they should be wevaluated
carefully. W hile maoy jobs allow a wide margin oferror, any
increased fatigue, decreased steep, or

situation where

performance loss can be demonstrated is a situation where

(he margin for error is reduced, albeit by some unknown

amount.
If experts in a certain occupation or industry already
shift, then

consider a job to be dangerous on an 8-h

extended workshifts probably should be avoided. W hen

extended workshifts are used, it Is conservative to assume a
pI’iOI"i that the margin for error will be reduced and
contingency plans should be devised accordingly. A primary
concern is having sufficient personnel to cover all working
hours, because an individual required to work an additional
6-12 b overtime following their usual 12-h shift may push
(atigua past acceptable limits.

In addition, workloads should be distributed to account
(or critical time periods when fatigue ii assumed to b= high.
From our own studies, the flnal 4 h of a 12-h night shift was
identified as a critical time because the fatigue from extra
hours of work combines with the circadian low-point in
highest amount of subjective

arousal to produce the

Ilcepiness and fatigue, and the lowest efficiency in
performance.

W here demand permits, breaks should be distributed
liberally throughout the shift to provide temporary recovery
from the task at hand. Job rotatioo also becomes more
critical as repetitive work, or long, monotonous tasks can

induce boredom and k w of attention. The risk of
fatigue-related mishaps off the job must also be anticipated
because institutionalized safety procedures at the worksite
will be absent A critical time in this regard is the com mute
to and from the worksite as excessive fatigue can
compromise the quick response time occasionally needed to
drive in dense urban traffic, and also increase the potential
for drowsiness during long monotonous drives io unpopu-
lated areas.

Studies of long workshifts at remote worksites point to the
influence of domestic obligations "adding to work-related
fatigue. Especially when children ere involved, day-to-day
home duties may not change just because additional hours
are worked each day. Therefore, if a substantial number of
single parents of small children comprise the workforce,

then use of long workshifts may not be advisable.
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Beyond the initial anticipation and rectiflcation of factors
which may exacerbate extended workshift fatigue, periodic
quantitative evaluation of the work schedule is strongly
advised for continued prevention of undue risk. Evaluation
efforts should extend beyond the initial 'honeymoon' or
‘Hawthorne' period, when the mere act of change is viewed
positively, into (he time of potential complacency when a

relaxed state of vigilance could allow problems to arise.

REFERENCES

A keniedt, T. Work injuria and time of day—National data.
Proceedings of a consensus development symposium entitled
'Work Hours, Sleepiness, end Accidents’. stockholm. Sweden.
8-10 September. 199*: 106.

College of Physidil].]..
intarnal

American Working conditions and

medicine programs:

supervision for residents in
Recommendations- Ann Intern Med.. 1989. 110: 657-663.

Amow. P. M.. AUyis. P. A - Nichols. E. M_ Hill. D. L. Pezzlo. M.
and Bartlett. R. H. Control of methicillln-res(start Staphylococcus
eu/tut in a bum unit: role of nurse suffba. J. Trauma. 1982. 22;
954-959.

Balter. K.. Olsoo.J. and M oriueau. O. Work practices, fatigue, and
nuclear power plant safety performance. Hunt. Factors. 1994. 36:
244-257.

Broadbent D. E.. Broadbenu M. H. P- Male. J. C.
M. R. L. Health of workers exposed to electric Helds. Br. J. hut.
Med- 1985.42: 75-84.

Campbell L H- Can new shifts motivate? Hydrocarbon Processing.
1980. ApriL 249-256.

Carskadon. M. A Adolescent sleepiness: Increased risk In a
high-risk population. Akobot. Drugs and Driving. (989/90. 5/6:
317-32*.

Cankadon. M. A
Pediatrician. 1990,17: 5-12. ,

Daltroy. L. H- Larson. M. G - Wright. E. A . Malspei*. S..
A H.. Ryan. J- Zwtriing, C and Liang. M. H. A case-control
study of risk fecum tor industrial low back injury. Implications
for primary and secondary prevention programs. Am. J. tnd
Med.. 1991. 20: 505-515.

Daniel. J. and Pousov™*. a.
8b and 12 h shifts. Ergonomics. 1989.32; 689-696.

Deacooson. T. F- 0*Hair. P. P- Levy. M. F.. Let. M. s..
Schucoeoan. A L. tnd Condon. R. E. Sleep deprivation and
resident performance, J. Am. Med. Aooe- 1988.260:1721-1727.

Dick. R. B. Short duration exposures to organic solvents: The
relationship between oeurobetuvioralJ test results and other
indicators. Meurotoxicotogy tnd Teratology. 1988. 10: 39-50.

Duchoa. S. G, Reran. C. M. and Smith, T. J, Extended workdays in
an underground mine: A work performance analysis. Hum

- Factors, 1994. 36: 258-269.

Hamelin- P. Lorry driver's time habits in work and their
involvement in traffic accidents. Ergonomics. 1987. 30: 1323-
1333.

Htreosum. A and Thtorail T.
gamma-glutamyl trirupeptidase ia response to
conditions: How a/e they interrelated? Biol. PrrcMol.. 1990. 31:

and Jones,

Patterns of sleep and sleepiness in adolescents.

FosscL

Oral temperature and performance In

Cortisol elevation and serum
adverse job

157-171.

Harrington.J. M. Working long hours and health. Br. Med. J.. (994.
308: 1581-1587?-

Hockey. R. Stress and Fatigue in Human Performance. john wiley
A sons. Chichester. 1983.

Hodge. 8 .1 and Tellier. R. D. Employee reactions to the Tour-dav
week. California Management Re*e~. 1975. 18: 25-30.

Kawakami. N.. ArakL S.. Harauni. T.and Hemml. T. Relations of

© 1995 European Sleep Research Society. /. Slegp Res, . 4 (Suppl. 2). 51-56.



56 R. R. Rosa

use and drinking problems in male and

Cam. Res..

work stress (o alcohol
female employees of a computer factory in Japan.
1993.62:314-324.

Kogi. K..Ong. C. N. and Cabantog. G Some social aspects of ihift
work in Asian developing countries. Int. J. tnd Ergonomics. 1989,

4: 151-139.
Laundry. 8. R. and Lees. R. E. M. Industrial accident experience of
one company on 8- and 12-hour shift systems. J, Occup. Med..

1991. 33: 903-906.
Leung. L. and Becker. G E.
performance. / OCCLIp. Med.. 1992, 34: 1153-1160.
Lundberg, U. and Palm. K. W orkload and catecholamine excretion
Work and Sura, 1989, 3:

Sleep deprivation and house staff

in parents of preschool children.
255-260.

M arbury, M. G Relationship of ergonomic stressors to birtbweight
and gejtttionil age. Scand. J. Work Environ. Health. 1992. 16:
73-83.

Mills, M. £.. Arnold. B. and Wood. C. M. Core 12: A controlled
study of (be impact of 12-hour scheduling. Nursing Research,
1983,32; 356-361.

Northrup, H. R- Wilson, J. T. and Rose. K. M. The twslv.s-hour
shift in the petroleum and chemical Industries. Industrial tnd
Labor Relations Review. 1979. 32: 312-326.

Parfccs. K. R- Sleep patterns, shiftwork and individual differences: a

comparison of onshore and offshore control-room operators.

Ergonomics, 1994.37:827-844.

Peacock. B.. Glute. R_ Miller. M.
responses to 8 and 12 hour shift schedules. Ergonomics. 1963. 26:

and Gunc. P. Police officers’

e 479-493.
Proctor, s. P. The influence of overtime on cognitive function as
measured by neurobehavioral tests m an occupational setting.

Doctoral Dissertation. Boston University School of Public

Health. 1992.
Reid, N_ Robinson, G.
on wards working 8* and

1993.30: 403-413.
Perform line*, alertness. and sleep after 35 yean of

and Todd. C. The quantity of nursing cam
12-hour shifts. Int. J. Nun. Studies.

Rota. R. R.
12-hour shifts: A follow-up study. Work and Suen. 1991, 5:
107-116.

Rota. R. R. and Bonnet. M. K. Performance and alenneas on

6-hour and 12-hour routing shifts at a natural gu utility.

Ergonomics, 1993, 36: U77-1193.

and Colllgan, M. J. Long workdays rtf rwdays:

Rosa. R. R.

Assessing fatigue and alertness with a portable performance
battery. Hum. factors. 1968, 30: 305-317.
Rosa. R. R. Colllgan. M. J. and Lcwu. P.
effect! of 8-hour and 12-hour routing
performance, subjective alertness, steep patterns, and psychoso-

cial variables. Work and Stress. 1989. 3: 21-32

Rubin, R.. Orris. P.. Lau. S. L.. Hryhorciuk. D. O.. Furner. S. and
Leu. R. Neurobehariotal effecu of the on-call experience in
house stiff physicians. / Occup. Med., 1991. 33: (3-18.

Ehrenkrane. N. ) Hyams. P. J. and Gnbble. C. A, An
outbreak of Staphylococcus aureus surgical infection
associated with excess overtime employment of operating
personnel. Am. J. ofinfection Control. 1983. 11: 63-67.

Scott. A.J. Editorial: House Stall - Shift Workers? / OCCUp. Med.

Extended workdays:
shift schedules on

Russell. 8..
wound

room

1992.34: 1161-1163.

Starrin, B, Laruon, G., Brenner, S-O.. Leri. U and Petterson. f-L
Structural health, and mortality in Sweden
1963-1983: A macroaggregated study. Int. J. Health services
1990. 20: 27-42

Dornbuach, S. M. Negative correlates of part*tim<

Replication and elaboratior

changes, ill

Steinberg, L.
employment during adolescence:
Developmental Psychol., 1991, 27:304-313.

Sutherland. V. and Daridson M- J. Using a stress audit:
construction site manager experience in the UK. Work and Sires:

1993.7: 273-286.
Svcrtsaon, K-0 and Aodcnson. G. B. J.
47-year-old men: Work history and work environment factor

Low*t>ack pain in -*0- t

Spine, 1983 8:272-276

Tepas, D. L and Tepas. S. K. Alternative work schedules practice t
tha United States. Internal report prepared for (he Nation
Institute for Occupational Safety and Health, 1981.

Todd, G, Reid. N. tnd Robinson. G. The quality of oursing care e
wards working eight and twelve hour shifts: a repeated racasur
study using (he MONITOR index of quality care. Inc. J. Nursii
Studies, 1989.26: 359-368.

Voile, M.. Brtsaoo, G. R_ Perusse, N...Tanaka. M.
Compressed work-weak; psychophysiological and physiolopt
repercussions. Ergonomics, 1979. 22: 1001-1010.

W heeler, K- Gurman. R. and TarnowieskL D. Thefour-day *ex
American Management Association. New York. 1972.

and Varey. G A. Duty hours

and Doyoa.

Wiilkinson. R. T.. Tyler, P. D.
young hospital doctors effects on the quality of work. J. Oca.

PsychoL. 1975. 48, 219-229.

0 1995 European Steep Research Society, /. Slegp Ret.. * fSuppL 7). 51



PLEASE ENTER INTO THE RECORD MY TESTIMONY TO THE L &dnw-

ALASKA STATE LEGISLATURE

COMMITTEE ON Ip fj DATED I—-31 9
BILL/SUBJECT
c—*-1g Cc~ G—<A] (~jo-r k. = I~
u Jn»rv
/ A <a /6 e-r'uM <*£ *7
a,oun"C , S -to E>e y” * _
A | A\ ’ AP A A
on Z N f A
y™-/c- SNAPr o~ s

REPRESENTING (OPTIONAL;

997?20¢£
ADDRESS/PHONE NUMBER A _

2«7 v f# - £ & |

/

s G yn
COMMITTEE NAME

/' W

0S~/-~r *.

a -

AN

0es

t-/*



ALASKA STATE LEGISLATURE

PLEASE ENTER INTO THE RECORD MY TESTIMONY TO THE
COMMITTEE NAME

COMMITTEE ON I~ f7 d A, DATED s 1z
BILL/SUBJECT
7~ ~ /fa ? /It 4 A il r s r Iy @ ? 7 1% )
dio/g HHa&? r&\V/U7Z-7) [/ ITASA

7&  PORYN—  IIT&&IE T&a/IVLINAAS  0/-

771717 "fcThS J)"JE6Tr? rsr/? 7 N Ik & "s/A=r--
7$ AU/ & rrr f /laasjdati /w s/,
it/ffis* A ** lu 7?y'f S«sS*0e+ T 27

J~ ~T> WwW?*r far*- 7V*— S7~ /s [?7 & **>

7T7Tiz, 7% 7T# 7?*"*g'7?0*ss
/7 NNAg s/ Tz~ /P?2(7 7 N 77Z244/Y T7& PPsr fa
N[~?2?27 15— N 7N /D) cU&ctc-a jJ5<M~y p”~rc./—-
Ce/in722- 2 X 0CT73 / f
*
SIGNED. I7.7D D Ve "4 LsJasSSzSSA
TESTIFIER

REPRESENTING (OPTIONAL)

/°AS73>32-F - 9s?~312-7
ADDRESS/PHONE NUMBER [ .
fffif) & £2-CT-9&5.7



ALASKA STATE LEGISLATURE

PLEASE ENTER INTO THE RECORD MY TESTIMONY TO THE I fihor v ComtmnlL

COMMITTEE NAME

COMMITTEE ON DATED_ ih i 1lra
BILL/SUBJECT

tL OppOPL. . \Ohi| QIft UJ6
liadif<6 “H tA b S S S
cm*, M p(m a fa pn Hoorl6 .rs
fVviwDj* I'M - Y kis m _ L4 loouiei \y>. “P/rM -
Urp m ~AAdir0 ipmiiitc, r\dtf*> am YGM/feK*,
\Jb 4 kts OlA, 'SfO-'Uo! , pohuO_ LoOU-Li

PmmI1loouid fed -fPciL 4k<u™ Petl
Hoc pop- -k)o (dQptch

Moya <I0.S Hie 0%

TESTIFIER — )

1ZQ io L
REPRESENTING (OPTIONAL)

m 1 \m M b g r A i L a&mm m > -

DRESS/PHON®© NUMBER

14



ALASKA STATE LEGISLATURE

PLEASE ENTER INTO THE RECORD MY TESTIMONY TO THE Ofr-nm
COMMITTEE NAME

COMMITTEE ON U B = I ———
BILL/SUBJECT

a~/X'P HR - 2 GJuoas » ~no2,
LHbh 0 Alp  ha
xiu- Lato ald 7:#l Qfa < f* X . (fol*j $
Sjlj d~ —F-e/u aAb kilppa s i (rf UJen/( so/itdpfe.
SIGNED cW Asd.
TESTIFIER

REPRESENTING (OPTIONAL)

9~ O03*t 4S£E<d Hugliesdfi‘cd € g <1 £
ADDRESS/PHONE ""NUMBER 7 ~ ~ ~ AT



ALASKA STATE LEGISLATURE

PLEASE ENTER INTO THE RECORD MY TESTIMONY TO THE 8 )N /(P& kxee .
COMMITTEE NAME

COMMITTEE ON /7 8, (o> DATED /-v 27+ 9 7
BELL/SUBJECT
X- O— X oS-
N X N -ti } A
m d> A d d X7?-X X X X X- A
SIGNED <

TESTIFIER

IL2aih jNA<d- y/djdihd™
REPRESENTING "(OPTIONAL)

6KL("EISI2-3s£-JIJ1 1 &Y ,I_ J U X X I X f
ADDRESS/PHONE NUMBER

(fw J ?&P?-?&$><?



ALASKA STATE LEGISLATURE

PLEASE ENTER INTO THE RECORD MY TESTIMONY TO THE N CoM Al
COMMITTEE NAME

COMMITTEE ON DATED 1" /3C>/? 7
BILL/SUBJECT 7
=B
jl-b(. A pr Ar Vv y)A\'...y/\ *A
I A A U M u -k N j-*" *
y C ~ A histi-
SIGNED I A
TESTIFIER

REPRESENTING (OPTIONAL;

$0 A -y FXVvdt fzdr™ [« 27 71 f 0 _ Y 8Y /Y 2-)\
ADDRESS/PHONE NUMBER




ALASKA STATE LEGISLATURE

PLEASE ENTER INTO THE RECORD MY TESTIMONY TO THE Yo A '/
COMMITTEE NAME

COMMITTEE O N /-h./S, /o A DATED /~ 3 [/ f 7
BELL/SUBJECT
Si'rony /1 AppOScd /AR T § VO /A
N hdc uj&rcf o// _ aUoe/Aoy Piah
dAld cOOATIr*, [/ IvH A'// sJ?0ulctji + eoeP [//a(/(A
beHA '‘pre$c's\deh ['/ sjrcc. -fly a S™# // vy joocap>

pbeoj) & toko fliey-L bova pa-/ eom [/ ri

JIZvtL [oPj] <CJuX tCp*f(tSerf & SSHR{/c/ h<A
COorpipy roa phE~ Pi&IQridy O'f ‘hi<~ poay>/</_

INn dlitres dfcA-fnr / pO 4 Pi SpYCccL Iy JPOuUp>
mad\ ho>--f /Onox Oba need pit.ni/iy fn hhtz

S H U JZJc» '+ Bj*. scppod

311 /ruvuviy groups ktryo4 sm«//. /hrb"As &o/J foecj
1he- lcues Ik ik™y decided ~/o ely>en bhe- /W'/te-
dWel cOAy s (€U iI-ky '~hy do Ckanje. d-hetP aooh
<, died mito (p cfP<m- A da3™~ Ao~fo 51

APS AS

SIGNED OAj L
TESTIFIER

REPRESENTING [OPTIONAL)

— 4sh =2M i jIb3m SJ)SP"& "3sii3i~rS~"F37/0
ADDRESS/PHONE NUMBER



ALASKA STATE LEGISLATURE

PLEASE ENTER INTO THE RECORD MY TESTIMONY TO THE /a”vT3 CpA/AI&Z/p
COMMITTEE NAME

COMMITTEE ON / A DATED /'jL D 'd ?
BILL/SUBJECT

REPRESENTING (OPTIONAL)

AANLS 2 £ L S3 L ~L ML .o NMT NMT 8 £ L 3 S 7 7?
ADDRESS/PHONE NUMBER T




ALASKA STATE LEGISLATURE

PLEASE ENTER INTO THE RECORD MY TESTIMONY TO THE ~X{I'
COMMITTEE NAME

COMMITTEE ON Ha-., v-1'1 bjj DATED Al t7
BILL/SUBJECT

> X - 'Y
/ 7. 7r ?2< i ti-r.
- a;, [/
A
m/ltr .
TV C
/. -7 , /
SIGNED + 1 Y
TESTIFIER '

RERRESENTrN*IOPTIONALT™

x__L__iX:
address/phone number



ALASKA STATE LEGISLATURE

PLEASE ENTER INTO THE RECORD MY

COMMITTEE ON
BILL/SUBJECT

1 AJd.f-'t.
Jv. £.*«£E.cC ustu.M J=e.
mfor [A w/J .- a
/mj f*y-y C J L i ) A
SIGNED”
TESTIFIER
X1-/C S Ac.*/

REPRESENTING (OPTIONAL)

2 ACA
ADDRESS/PHONE NUMBER

TESTIMONY TO THE LIIICOF 4-d O tfM CCjQ
COMMITTEE NAME

DATED. €131 i°n
MH>G@hot* A Dbe
<L r-.JT
7A% ChcjUi
r Arjr/Sf ir X
-?70'z




[iv.'T """ ~ 2/~ wr

7 19 K'.-iO
jttiP W 2 >K *W *A2

Mwyj o<\e ,b S, D (sender-. X n> 3 7~ yO>
,cI<) ( Single, born r«*iw  »  FcOr~Xs

L 0.n> opposse.i) H> Hi.msc Ei)l La*& X

la fkot'e™ f7-,e put>],C' lie~cio'j 04 rtlCo
NT a h:c<, ?M a! 7W jL J.O. , IXKS. | A<r<)
L <rK Pot  <vi  p/iG.nvie
i Pii". < 2,<e \jom |.ftle- bAc nmo”,
X. .0 px rv.\.y AnApp~™MItC t.m'peofgr™ Cw A Ait'rt, 6 fr
of ~oco.| 10?7 X J-/iC\ot, ujcrMil. re-A.b'IfV'
(AN rvAcKe A fvr A"06, Urt-b/ L r€q)».c.fd X
5 «§* ot wkrfi. Hlle™'iy T\c,i Cex<c).  ft
oppor'KjnrK” cciOvt liOc*t+ frr VE- >v>tK Appf«n—
firbp (ETgCK . 1 a.v, LEf\ PxXtOG g f'ACC.
Oftv-J. Fav, <X*<) eW m XtS are, c«a di)jd ¥ firks
b> ‘Aoi'X' Ait  all Wma® oie/sbhcG '"P&
brPvrt-  Aid bor rtst. AN 0 fj)<dCA X Ftusc_  *vcrhe G
volflet:  $>/0fb /  iftduc)iluj 2, 1®, (B0 X KN,

j€.oea VvVl &i*r ~  Ur oa.-j* q.) °Ae L Ur dc.”.
LR”ceL wab X p’v-jec) o”ct t>"'t st JUSC Ziovth

AKG-eedm” n 0'1*?,, i v [ i-VAI Ccwpfiin-
Q.T. Cv ‘'Pi?# Ur~ /0
n toe”. XX X 0jg.;,  <-\pPponcl.<?c! K VcXUTO-
| T/NANTI-V ycorV- «xf< X Yw s h X accept”
frr Xionr  o>X F\cC iMif\ Aij C>vit)oiyip Flar
i~eflvip.t, Icﬁy AN y?k>, 'X I'c™r <\rc
""CAWI)IAY Cl A~ ~A>07300 bod, IX L-4 &<
j3 o€ H eUfs—ct h X -Ur O0At.
oil< npb b &C- ity - Pra, X S-}<vip*h Hu 2.C
VO,YU I bo~C. 1-01p¥~Alllvjj  6e,,In b/p’j | X
Id?0l>}<part>\ts AN ip kswA; X (XaF Sep
Stiw« i ¢k tledH_ .difttr. ucVipj} KvAvbua , or
jrito,.~ chifE. CAfcers M- i<t Itfr.,. iV 'b ¢ ~"c*t
o0V 1 X1,
Fi, Koo\ e rv»flovj€(i5 t-bf- 'Ptt,X 7XS
jij noV u,iN\oA co”™ Vrvoy.ptjv™ f X ~“Veot |[1* |S#

UAiCa rsEfibe<3 tKiVC  aX i Cp/tiL,.. ¢3HiAR=1
S>\. uiiva J)cc-5 C«fajoA, Q't'Pefb _.'f\ H A



o<l CA on <wE; kit if" wijj  A-HfeoF

NAAVAL-pf,EL) -1b .rhfoe X it (Ai»ViE. XoC-cf)oa r C rtX ij;r>tj
;cc c)oniino erF<nex, BOatktilly IABCE) -d wmtiens h
.fla Phe . StftfwsJ. . ${/*.. ccnl p o [/ A i "3

[toAjci <) beAC-tjfyt X 5'foJ .ft... Jo5e Suts/«n~

JFqllj ..IF Fhb 8 'Jl. wer”n It pi\b5 CIAt)  bcc.i>A<

J o2l cttI?rMb /) L.osF o on I dlnico  03fi*i.(?.£0. J?T- GA
voorkiAj .$)<».$ f\4nS. X ... 'Afjtl all.. .. fIfl .1}>t.. «J1o>Wt.

($ VvjoF- o" C'\ Di>b pn>pobo~ kb)./le



B 0a 1y

Alaska State Legislature

C —

Please enter into the record my testimony to the
committee name

committee on c
bill/subject

jz X c. /luoT X . f/tc.r X(Y,)SbU/I

N
fIL f1Z K A i7t 1-i A
Signed: kdL (AA . Syjl-
rTestifier
\ /h 1 AdibA LlI)osdttcch

Representing (Optional)

i'3 / 6 C z£d .21 fig q jA
Address

tb ziJ+ Y /S ¢ %Y

Phone No.

9/M L9 Jtt)va Inforrribon Ofhc*



Alaska State Legislature

FFB P3 M7
. . a - v ™ c) Corv?
Please enter into the record my testimony to the
committee name
committee on c s KJ? e dated - I A e
hill/subject
i c:w N n 0O # ciivy
LV> loitU UkvAv2r~ul/tM i Ac

~cA Lf  fLohi's of cjowe/«e nie~w ov*d u/0*rlt

N2 0t sV YT Aytiucy) 17fcu )/

a® «*>pké& «. U ,f * CulJ-vaiy-tou.O0,

A JjlvrcUv? CO0GS o . 4 ~ C0J>vlL/vj P *optLctoV
70 A as?® , . f * u
gi-t/v- a cvay

Signed: A -
Testifier

Representing (Optional) *
j~"yyl s~crtdoox [)/~
Address

S5 v.r *>H-d
Phone No.

9/9S Lt"stafiya Infoimitton Offtca



riib'Ui 0i oni l1l'ou run liu inn nsi»

ALASKA STATE LEGISLATURE

PLEASE ENTER INTO THE RECORD MY TESTIMONY TO THE I-Ohotri6om W (X.
COMMITTEE NAME

COMMITTEE ON DATED i 18 HB!
BILL/SUBJECT

X S.hoc”™lt/ be c/«

e 7} usvVv U be CL

yc A Lo A A a 7% -€ ¢ /]
cJrgS \S>h<S&)d b e m//E***
SIGNED
TESTIFIER ©
X b 3 c*/ S'o “Z-
REPRESENTING COPTIONAL)
A _ CjSJ-~, N7Yy><I___

ADDRESS/PHONE NUMBER n 7NV



rcD-ui-o0i om ii«ju run Liu inn nu. ouiHdUJO>tu

ALASKA STATE LEGISLATURE

please enter into the record my testimony TO THE ddZo& At:*:
COMMITTEE NAME
COMMITTEE ON DATED /~ 3 /[~ f 1
BILL/SUBJECT
S i aX pescl 7
Met?
tn d c*J<onlen . X h e | < s < y e , n [1*

beea 'preSe*4eJ fd jjssc./ly a j/nall

<> ccj) I<z. ouho /In o d - fa ve - siG 'J - eot*n Ilclc o/
held- cler? Z o sij - rc.'j>re.Sert-l«'/sse”s J> doul/cf
CUoe A Jgo </-he. thalotrfy O0"Ff dbe-
(A \j~ie(s < 2 ft5 -(Ixc,/ flQ -f sy > cC(r<z-{ fzfertS '/'" yijra up
SucM h o d fa'ior: ryim e”. need t'n b L '$
a J H d~Nrv'f b e d cdc. shodJu] J Auypos-d
L /ruvuv”? JNowu.ps Utrje 4~ SM« //f fL trb ~ fr (rc /3 fanj
dke~ /& .U JS 1o kcs)\ d k vy dec.ccl/er/ "fo < o0y> eo dbe. Jyjflrs-
Lind o d d dii< .y d ry do C -lia*e d /e m <35 "Noorl
<ZS d ke. Iry< J£. ('3 ) <~ fAlecthe- /< D ~fej &c<a<'/\s [/

[l* S. &« x

SIGNED

REPRESENTING (OPTIONAL)

ADDREE AN Nomper' L0~ %0ak m<toK . - 21 - A CGBYE 7 710



rcD“Ui-3f oni ii*oo TDA LIU rnA iiu. 0UI4UU004U i.ul

ALASKA STATE LEGISLATURE

PLEASE ENTER INTO THE RECORD MY TESTIMONY TO THE ~ Cb-C ) CO /Helto
COMMITTEE NAME

COMMITTEE ON M JL L DATED
BILL/SUBJECT

/Vaf J*. A,y -fior 7

/ & gas
Sbot/i</ mE. o /tsijrjicl d i4Az.*-~b | o
5. ‘N SosU/.

e &Yfs 2?77/ ?w f/rzY
ADDRESS/PHONE NUMBER ~ '



ALASKA STATE LEGISLATURE

PLEASE ENTER INTO THE RECORD MY TESTIMONY TO THE /ft/m ftjy /to /tfS yV g.
COMMITTEE NAME

COMMITTEE ON // Hj]_ﬂff_ﬁ DATED Z

Og) /70—% an

An2
- X7

e ft £/2&<1-A_ /7 ft)/ r (

(™7



'LL) Ui OF JfI1 ileCH

IUA LIU

i rin no.

ouhjuojiu 1=uo

ALASKA STATE LEGISLATURE

PLEASE ENTER INTO THE RECORD MY TESTIMONY TO THE J"Ah/r" ,

COMMITTEE NAME

COMMITTEE ON 14 & - DATED}-3f - 7
BILL/SUBJECT
W H & ' b fr 4H t ~ O Joalen? a
C A "L(U a$ - 'O m'SdelJp o0J-cvicJU @ (< U Jecndpirr< f 'p< opl/<t
La. to <$J)6u/d yja-L J4j1  Oha”cfjicr NO<uss-c, <4
S jiu If- - fju u a A t rtg /btL ppecl]
SIGNED
TESTIFIER
REPRESENTING (OPTIONAL)
RHOQer/ 450id 4/uqg/’s,

ADDRESS/PHONE NUMBER

7N

-22.3JS ~ 7"S2.-4Z2dO

r



ALASKA STATE LEGISLATURE

PLEASE BNTER INTO THE REGCRD MY TESTIMONY TOTHE 1 r i h o m
GIMMTTEE NAME

QOVMTIEE N . H?5> (1500 DATED 113 1i<n
BLL/&%HZF

J*- OppO A tohg OJt U)6 HV&K-
C D IM"™Ma-km -Hcd till icoriUM ™ ricjkk
o jd ifv pM £. ko ~Dteck -H1u ux>rl6 .rs % m
*Hf\'IRflj4. *HuN = UXUVGI b o +to-

6 h.p <n ~fldinej ipor”~t, (-jrfn-c, a m

XPAKtS QJII'<>=40.4iLo! rU>hiYo LoOURl rf «/$.
tvugcr”® ujOUW fed +hc»> 412 (til Itfdly

ane- MO -DSH(AIE,
CYU- piss HieO$

TESTIHER

IEPH%(CPHO\W_)

« MLO0 ktoltoM T Aw , 3fofv, M NY [CP
ADDR NUVEER




rcu'ui Ol oni ii*jh run liu inn o» uulljuouiu

ALASKA STATE LEGISLATURE

PLEASE ENTER INTO THE RECORD MY TESTIMONY TO THE C £ Gpr&eaar
COMMITTEE NAME

COMMITTEE ON al» DATED
BILL/SUBJECT

N7 T Iho* o f /1 L4 A " lsxr 2" *
0Cl/l/z Jz/Zfe-TZE£EZ>
70 r/2vrz™- &A/2>/T7SsS (&

77TF7& fecdts J9/*2£ z-Zorvr 7" <t/NN7c& /CTrc/d-

J? * TI&JCP/F70A/g” <A(/e&7TV*TeF=
/?C.JS0 Jvd<L*Z>e=0"
J - Z>* Mrfan- 727 - sr- /s
7FF/X 7o -Dc-ii,d XNM-O0'dvsSSsS /NS —
X TIZFsgi® 77
N~sTyYyT7>X— /Cfo-tJ m M/Tibl CtSeut-a —
bs/-3-8&2-c= s/ VO >a
SIGNED /N D,
TESTIFIER

2 8 2 2
REPRESENTING (OPTIONAL;

ADDRESS/PHONE NUMBER

fdvfd z&r-d mI&E?



rcD-uioi om li-o0 tda liu rnn nu. ouiuuoo”iu i.ut

ALASKA STATE LEGISLATURE

PLEASE ENTER INTO THE RECORD MY TESTIMONY TO THE L&L& & CgMOI'vCM
COMMITTEE NAME

COMMITTEE ON _jjrS_Zk_ _8 DATED 1~ 3 | 9
BILL/SUBJECT

VA*. TS- U ~

CLiJA UJ C~\| 0

& .H A Fo-F o J ° o /o £ » * » ,m * 0 * 4

4 forol:~AC s x 77
T& S 6 ~ vy "V o /[.°* -

J o e s ,"/?«”IE-

c - i-e A ¢ J / / y e r tm S

REPRESENTING (OPTIONAL)

4& ulL1&JJ. d2sr? 997dgA
ADDRESS/PHONE NUMBER ~_

/m
?°y rfg -p & s/



Letters of O pposition

D istributed to Labor and Com m erce Comm ittee
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Alaska State Legislature

C/)

Please enter into the record my testimony to the
committee name

committee on _ . dated
bill/subject

n/ {2 /vs-r/lyc.T/&"v /
P/ SAL d/p C / < g 111 tla-pt
M .g. /1A T /r -S -z -
B ué& zy TCI//A cc. y 7zP d2> T # t> £
V ZH il L>c*K IPet/Z/r]

tie as <¢£, y * I f/lr £ -(/£
Testifier

Representing (Optional)
BA// TPA /A//2//F¥zB/-7 d M
Address

A 3 3 6 7
Phone No.

9/00 UOWw# VtarmuBofl QK>



JHN-JU-9/ inu 3-41 HnorWRrtuC LIU rrm n

Alaska State Legislature

/ TOYTrmO4 *

committee name

Please enter into the record my Eesti’mony to the .

committee on M $ & <5 , dated — N S T N
bill/subject

OHa ridbgasn

7 7 u - PAa- A ta/O
Jd 6y /1~ /- /N&K m

T = 3<aB<S — C

XK /Yy rads -

(fayicfdddTd/ va47 tZvCAVC"t-74

fay aJ<AdA CGAch / InC o~
?”M  JHtA i<~ 6-77 QO ~y }/«W
»A ~. n
Cm. ~ R R R r)yf c a V/
frwily /a - 1J- 6 M » 04V IW A
mbtud Ny STad d9J wsH'weJj srud Jo>
A*? ArmdNAF To /J. / rZIGcF SXAXV T
getAl Aol aedg vd (3/// dke dGr-< w | bobe
Signed: £r > & f£lo*+m$ - ----
Testifier
AN 1:7
Representing (Optional)
gao u 3y IS 5 7gmr
Address
/GZ," 0$33
Phone No.

9/90 UgilUd*# mionniBon Qi



JAN-30-97 THU 9:42 HNUHUKHUt LIU rnA iiu. ouic.uoic.ui

Alaska State Legislature

Please enter into the record my testimony to the /fa /id ;. / /c/p.w-al "
comfViittee name

committee on /T ufa. /?/// dated/ ~ B ¢
bill/subject

XE /7&VC. uddfa&z/ /'al /Fafa

A /ua [/'Tcle»fts coé&s laj ~1& ~ Yy

m

[ aj Adcs>ie. Isctezlpz X

/In /A J/A Ja [ /In a sd y A fa fa s

m 3 fa [ u m fa j x

&
al AOALIe dt/tJ/'X tfa

r *

X fa ft *Fax="=
a2 Y Mg« XIFAEA L d ) -
1s Yok />e> n ¥ a r
/N/tviAis "fa*ee-
Testifier

Representing (Optional)

dfaAul Fa/Li&
Address

7Y Faly L Avg /?E£ 92X /S4)-
Phone No.
J 78 Fafa

WA L491UOVO lotormtbwn Qffict

fa
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Alaska State Legislature

Please enter into the record my testimony to the /A -hos- Z 22~
committee name

committee on  iLk j &c (/a) dated

bill/subject
c Z&8r<b.w; 3 C *Pi’ fr~b a<s you  C<
41> >

J, $fzZdb. iyw Ay 4 (d.

T~ do Pzy>. % .E£*:<, A K\-f- 2

dodc dbs. b\ Il > 0*-11j/ c.-07 &IE- c7  a> f'~7 J/Aid-"e.\
S*v ey gy o d ZOc Zr'Oy' Cbr o~y "0 7" —A-BAG<>m- -t -
s4 1/0tooP- (ffar oF/Ads LAy5 rv p 2Ato, S

box 0] YyE?0S i ibi I>b >Z£

L/rOcLxidLs4 " r>4 lyjby \fav z. y2 by Gi i < )

d* b tAgg 5~ Juzc'dsz c2r CTFa-T By

-/di.s /S ra AOo™K.b/c 7zy

*T~2- /2 bd. S"+<~*X

T ’ J ? )ﬁ_,ki-/sOc-iC

-Poi= 2-*/ y~y/oyzcy — | £

-t MFC L) /000% B atpeds

x £ I<y>, ~The=cclA "7 y>*7b 4~

po< b>s diSb"in, h {7 cdonfc

G vy dfay / rtL  j GCpRr/MB Sti/4- - w 7"2-C  "N-yfyZFX
Signed: >

Testiwer
C-Arcyz,, bdx | oC Inc9l

Representing (Optional)

A 7z >4y rr Jr..,/a t'/O0 0
Address

cxXx7XVE "vJj)33
Phone No.

9/M La”\ViS™ Irformatton QWe»



JAN-3U-9Y THU 9\ HNUHUKHUt LIU rnn MU. ouicuoilu.

Alaska State Legislature

Please enter into the record my testimony to the i

committee on ~vz*i/av <SP p K N i dated P fafa /P [ 7 P
bill/subject
< tj*y
%
e 0p >
Signed: ~
Testifier /
J3eoresentirfg (Optional] " / i/, 0 00 /-0
faffa Ao fa vy Tfa fa
Address
Phone No.

9/M L»9Jleo«« informreoon Omc*



JAN-30-97 THU 9:43 HNUHUKHU LIU tha mu. oufeuoieui e 1L

James R. (Hank) Langman - Member of Labor Force in the state of Alaska 47 years.

I oppose HR Bill 068 for the reason thar Amex Corp., Alaska Gold Company, Fore
Know Mine knew the rules of labor laws in the state of Alaska when they came
to stake the claims and mine the gold from Alaska land. Now they would like to
change the state laws to up their profits at the expense of the Alaska labor

force.

If allowed to make this change to the labor laws of Alaska they will be setting
precedent for all labor forces forever after, be it the fishing, or logging other
types of mining, construction service industires such as building supply or

even food service.

It can be pointed to by any organization that hires common labor unskilled labor
as a reason to not pay overtime for long hours worked.

Then we will be back Co the sweat shops of old with their 16 hour work days.



Alaska State Legislature

Please enter into the record my testimony to the HOUSE LABOR AND commerce committee
committee name

committee on c,s-HB' e dated — kZ:%
bill/subject

I STRONGLY OPFOSE THIS BILL AS A DIRECT ATTACK AGAINST THE FIGHTS OF
WORKING ALASKANS.  AND, | URGE THIS COMMITTEE TO NOT ALLOH THIS BILL

TO GO FORWARD.

Signed. —
Testifier”™-j

Representing (Optional)

T-0 90)< Pn'z.? iQ A S AL T/
/AddressV

Phone No.

9/M LtNiUov# Irtormoon OW*



Alaska State Legislature

Please enter into the record my testimony to the HQUSK LABOR AT? COMMERCE committee

committee name

committee on c.s. h.b. 68 tdated — 1~2z-97
bill/subject

I STRONGLY OPPOSE THIS BILL AS A DIRECT ATTACK AGAINST THE FIGHTS OF
WORKING ALASKANS.  AND, | URGE THIS COVMITTEE TO NOT ALLOW THIS BILL

TO GO FORWARD.

Signed: -~
! Testifier

Representing (Optional)
Address

Phone No.

9/M L»<jiUov« Irtorrrd00« Offtc*



Alaska State Legislature

Please enter into the record my testimony to the hqijsf. LABOH AM? commerce committee
committee name

c.s. H.B. 68 . dated 1-27-97
bill/subject

committee on

I STRONGLY OPPOSE THIS BILL AS A DIRECT ATTACK AGAINST THE RIGHTS OF

WORKING ALASKANS.  AND, | URGE THIS COMMITTEE TO NOT ALLOW THIS BILL

TO GO FORWARD.

Signed
Testifier 1)

Representing (Optional)

-3-/57 /}{.;nrlecU
Address

Phone No.

9/M g jUow trtonrmbon Offtc*



Alaska State Legislature

Please enter into the record my testimony to the house labor and commerce committee
committee name

committee on c.s. h.b. 68 ( dated—. L=2—o7
bill/subject

I STRONGLY OPPOSE THIS BILL AS A DIRECT ATTACK AGAINST THE RIGHTS OF
WORKING ALASKANS.  AND, | URGE THIS COMMITTEE TO NOT ALLOW THIS BILL

TO GO FORWARD.

Signed:
Testifier

Representing (Optional)

[737 cqi i’ Dnu .A-1 9?7507
Address
707) 563 - *7250
Phone No.

9/M L*sUov« Irfofrmoon Offtc*



Alaska State Legislature

Please enter into the record my testimony to the HOUSE LABOR rOM"RPF. committee
committee name

committee on c.s. h.b. 68 __dated - 1 ~212z97; —
hill/subject

I STRONGLY OPPOSE THIS BILL AS A DIRECT ATTACK AGAINST THE FIGHTS OF
WORKING ALASKANS.  AND, | URGE THIS COMMITTEE TO NOT ALLOW THIS BILL

TO GO FORWARD.

Signed: A
Testifier

Representing (Optional) jdij
\4m\-~ \II* frvi.
Address ft

h J L Ale"<01

Phone No.

9/M LulsUov* Intonnr»oon CtfVs



Alaska State Legislature

Please enter into the record my testimony to the wouse tasor AMD crPrnre comnitine
committee narre

committee on c.s. h.b. 68 t dated — -
bin/subject

I STRONGLY OPPOSE THIS 3ILL AS A DIRECT ATTACK AGAINST THE RIGHTS C?

WORKING ALASKANS.  AND, | URGE THIS COMMITTEE TO NOT ALLOW THIS 31LL

TO GO FORWARD.
A\
Signed: y /10 fe
Testifier
TAC. <w4 ®ftr tyvrifcufr

Representing (Optional)

Address
27 4 -N"2"Z -
Phone No.

9/M L*MiUsv« kiformitsoo Oth*



Alaska State Legislature

Please enter into the record my testimony to the hoijsf. labor and cqwerce committee
committee name

committee on ¢c.s. h.b. 68 L12t.97.
bill/subject

I STRONGLY OPPOSE THIS BILL as A DIRECT ATTACK AGAINST THE RIGHTS OF

WORKING ALASKANS.  AND, | URGE THIS COMMITTEE TO NOT ALLOW THIS BILL

TO GO FORWARD.
Signed:
Testifier
Representing (Optional - I f /», rr ”?
Jdress
TEL
lone No.

9/M LkjilUO~ Irfexmitsoo Offtc*



Alaska State Legislature

Please enter into the record my testimony to the house labor and commerce committee
committee name

committee on c.s. h.b. 68 dated 1-2-.97
hill/subject

I STRONGLY OPPOSE THIS BILL AS A DIRECT ATTACK AGAINST THE RIGHTS OF
WORKING ALASKANS.  AND, | URGE THIS COMMITTEE TO NOT ALLON THIS BILL

TO GO FORWARD.

Signed:
Testifier

Representing (Optional)
7/7/ ptr-lenc. fef- /W-Ao”"je fik- 99'S2A
Address

ciQt- SHH'C>2Sb
Phone No. '

9/M Lrgrtlisv* Irtomvtoofl Ofrtc*



Alaska State Legislature

Please enter into the record my testimony to the .House LABOR AVP committee
committee name
committee on c.s. h.b. 68 B I /A —— _
bill/subject

I STRONGLY OPPOSE THIS BILL AS A DIRECT ATTACK AGAINST THE RIGHTS Cr
WORKING ALASKANS.  AND, | URGE THIS COMMITTEE TO NOT ALLOW THIS SILL

TO GO FORWARD.

Signed:__
Testifiér
Representing (Optional)
vio T /&/2XT ~ &MPRac~_ QA ~
Address

A7 NA4AN_-B5?P T-5
Phone No.

9/M C*?3Uov* Intormstxxi Otftc*



Alaska State Legislature

Please enter into the record my testimony to the house t.abor and commerce commtttf.e
committee name

committee on c.s. h.b. 68 dated - - - 97
bill/subject

I STRONGLY OPPOSE THIS BILL AS A DIRECT ATTACK AGAINST THE FIGHTS OF
WORKING ALASKANS.  AND, | URGE THIS COMMITTEE TO NOT ALLOWN THIS BILL

TO GO FORWARD.

Signed: L.~
Testifier

Representing (Optional)

CTj <TTi —~ — > <mey — v cA.~F
Address vn— \;
e ~ v>IA -
Phone No. '

9/80 L*93Udk« Intomnbon OffSo*



Alaska State Legislature

Please enter into the record my testimony to the nor.-: -A2PR AH? ctTMME?' - A Atttee
committee name
committee on c.s. h.3. 63 fdated — n —.zv. -
hill/subject
I STRONGLY OPPOSE THIS BILL AS ADIRECT ATTACK AGA3ST THE RISTS Or
WORKING ALASKANS. AND, | URGE THIS COMMITTEE TO TCZ ALLOW THIS B ill
TO GO FORWARD.
-
Signed: I\ _ I J
Testifier
Representing (Opticra) n -ZA
Address " , /
Phone No.

9/M LrhjUov# irtxfrjooo Offic*



Alaska State Legislature

Please enter |nt0 the I'eCOFd my teStImOny tO the house Iabor_and commerce committee
committee name

committee on c.s. h.b. 68 t dated — -
hill/subject

I STRONGLY OPPOSE THIS BILL AS A DIRECT ATTACK AGAINST THE RIGHTS OF
WORKING ALASKANS.  AND, | URGE THIS COMMITTEE TO NOT ALLON THIS BILL

TO GO FORWARD.

Signed: A ovu.~ vo (" cft.J:
ATestifier

Representing (Optional)

|l cxs 0>  li-Livov SMo ‘o -i .0 i g
Address
I'm c.U O W AMihkA fo vy

Phone No.“90 7. " vy7-777V

9/M Lk>iUow IntormiCon Offtc*



Alaska State Legislature

Please enter into the record my testimony to the .vous. LABOR ano crnvte commitees
committee name
committee on c.s. h.b. 68 tdated - 1-27197 —
bill/subject

I STRONGLY OPPOSE THIS BILL AS A DIRECT ATTACK AGAINST THE RIGHTS Or
WORKING ALASKANS.  AND, | URGE THIS COMMITTEE TO NOT ALLOW THIS EUL

TO GO FORWARD.

Testifier
Representing (Optional)
Address

<70 -
Phone No.

9/84 U”iL>ov« Irtoim»oo00 O fftc*



Alaska State Legislature

Please enter into the record my testimony to the .HOUSE LABOR AH? COMMERCE committee
committee name

committee on c.S. h.b. 68 t dated  ------ ~.2~97- -
hill/subject

I STRONGLY OPPOSE THIS BITL AS A DIRECT ATTACK AGAINST THE RIGHTS OF

WORKING ALASKANS. AND, | URGE THIS COMMITTEE TO NOT ALLOW THIS BILI

TO GO FORWARD.

Representing (O ptiona” ~ N

Address n

Phone No.

9/M Lk jiUov* Infom\*oon Offtc*



Alaska State Legislature

Please enter into the record my testimony t0 the nouse 1abor and commerce commiteee
committee name

committee on cs. noo.oes_ cdated — 1Lw
bill/subject

I STRONGLY OPPOSE THIS BILL AS A DIRECT ATTACK AGAINST THE RIGHTS OF
WORKING ALASKANS. AND, | URGE THIS COMMITTEE TO NOT ALLOW THIS BILL

TO GO FORWARD.

oW LTV

Signed:

Testifier

Representing (Optional!

posk 4 /vc
Address -

Phone No.

9/M L*9 SUov« I«itofm*600 Otftc*



