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Abstract

Objective

The study examines the implications for shiftworkers of applying different numbers
of teams in the organization of shiftwork.

Methods

The participating operators came from five different companies applying continuous
shift rotation systems. The companies shared the same product organization and a
common corporate culture belonging to the same multinational company. Each company
had a shift system consisting of four, five or six teams, with the proportion of shifts
outside day work decreasing as the number of teams increased. Questionnaire and
documentary data were used as data sources.

Results

Operators in systems with additional teams had more daywork but also more irregular
working hours due to both overtime and schedule changes. Operators using six teams
used fewer social compensation strategies. Operators in four teams were most satisfied
with their work hours. Satisfaction with the time available for various social activities
outside work varied inconsistently between the groups.

Conclusions

In rotating systems the application of more teams reduces the number of shifts
outside day work. This apparent improvement for shiftworkers was counteracted by
a concomitant irregularity produced by greater organizational requirements for
flexibility. The balance of this interaction was found to have a critical impact on
employees.

Resumo

Objetivo

Investigar as implicagdes para trabalhadores em turnos do uso de um ndmero
distinto de turmas de trabalho na organiza¢do dos turnos.

Métodos

Participaram do estudo operadores de cinco empresas que usavam sistemas continuos
de turnos alternantes. As empresas tinham em comum a organizacdo de produtos e
cultura empresarial e pertenciam a uma mesma empresa multinacional. Cada uma
das empresas tinha um sistema de turnos que compreendia quatro, cinco ou seis
turmas de trabalho, sendo que a proporgéo de turnos fora dos horarios diurnos
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diminuia & medida que aumentava o nimero de turmas. Foram usados dados de
questionarios e documentacao como fontes de pesquisa.

Resultados

Os operadores de sistemas com turmas extras apresentaram uma quantidade maior
de trabalho diurno, assim como mais horas irregulares de trabalho em decorréncia
de horas extras e mudancas de horario. Os operadores que contavam com seis
turmas usaram menos recursos de compensacao social. Os que trabalharam com
quatro turmas ficaram mais satisfeitos com os horarios de trabalho. A satisfacdo com
o tempo disponivel para diversas atividades sociais fora do trabalho variou de modo
inconsistente entre as turmas estudadas.

Conclusdes

Nos sistemas com turnos rodiziantes, o uso de um nimero maior de turmas reduz o
ntmero de turnos ndo-diurnos. Esta aparente vantagem aos trabalhadores em turnos
foi neutralizada pela concomitante irregularidade resultante de maiores exigéncias
organizacionais para permitir flexibilidade. \erificou-se que o equilibrio desta interacéo

teve um impacto fundamental sobre os trabalhadores.

INTRODUCTION

The organization of working time can be regarded as
a process requiring resolution of various tensions, con-
siderations and interests. The temporal structure of
shiftwork interferes with both the prevailing time pat-
terns of society and biological circadian rhythms. This
disharmony imposes limitations on the social activi-
ties of shiftworkers and disruption to physiological
and psychological functions® that may cause impair-
ment of shiftworkers’ social and family life, reduced
well-being, increased risk of sickness and accidents.>%
These outcomes are influenced by, amongst other
things, the design of shift schedules and interactions
between other working conditions, family structures
and personal interests.***> Moreover, perceived advan-
tages from shiftwork may not counterbalance disad-
vantages for health.*® The effects of shiftwork are con-
nected to the way it is organized and designed, for
example by factors such as speed of rotation, shift du-
ration and the distribution of free time.X® Employee
participation in designing shiftwork also influences
its effects and is important in creating more congru-
ence between shiftwork and the employees’ needs and
preferences.® The aim of health and safety regulation is
thus also to change exposure by framing requirements
for shift schedule design.”

The use of additional teams in shift schedules may
form part of a strategy to adjust to market demands
by strengthening production flexibility and increas-
ing functional flexibility through internal training
and competence development. The introduction of
additional teams typically takes place without new
appointments but through transfers from other teams.
This approach implies fewer persons in each team to
respond to changes in production demands and un-
expected situations. At the same time it may involve

changes in work schedules with fewer evening and
night shifts and more day shifts, including training
days, for individual shiftworkers.

This cross sectional study investigates the impact
of different numbers of teams on both shiftwork or-
ganization and shiftworkers. The possibility that in-
creasing the number of teams reduces the adverse ef-
fects of shiftwork is examined. No previous compara-
ble studies of the effects of applying different num-
bers of teams have been identified.

METHODS

The study presented here was part of a larger Euro-
pean project conducted in local companies in differ-
ent countries that investigated the importance of em-
ployee participation in the organization of shiftwork.
The participating companies belonged to the same
Norwegian multinational company, Norsk Hydro; all,
except one, produced fertilizers. They were part of the
same division and shared a common corporate culture,
but acted as independent entities. They shared much
of the same technology and product organization and
were of fairly comparable sizes, ranging from 145 to
729 employees, although the largest ones were divided
into subunits. A general reduction in the workforce at
each company had taken place during the preceding
decade and had been particularly extensive in Ger-
many. The companies were unionised and had con-
tinuous production. In the larger study the data sources
consisted of documentary material, semi-structured
interviews and questionnaires.

Participants

The participants were selected from companies that
participated in the questionnaire research and had
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continuous rotating shift systems. The companies were
Ferrara (Italy), Rostock (Germany), Sluiskil (the Neth-
erlands), Porsgrunn (Norway) and Képing (Sweden).
They operated shift schedules with four, five or six
teams but attended only to one of the types in pro-
duction, except for special arrangements in shipments.
Using the questionnaire items about work role and
current working hours it was possible to identify all
operators working within, outside or both within and
outside the control room at each company. Operators
constituted most of the rotating shiftworkers. In iden-
tifying the participants for this study the number of
operators were double checked by comparing their
stated work role with their replies regarding their work
schedules. Details of sample characteristics across the
five companies are shown in Table 1.

Questionnaire

The questionnaire was primarily designed to give
information about attitudes, working time and social
life. Data on these matters should assist in develop-
ing strategies for preventive design of shift sched-
ules. The study was not initiated in order to identify
health risks associated with the different schedules.

The questionnaire included items about social and
work demographic variables and different working
time dimensions including extra working hours and
changes in the planned schedules during the preced-
ing four weeks. The questionnaire also included items
concerning influence over, and satisfaction with, work-
ing hours, preferences to change to day work, and the
interaction between working hours and social life.
Items were assessed on five-point scales that ranged
from no importance to very important, none to com-
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pletely, or agree strongly to disagree strongly. This
paper deals with the organization of shiftwork and
associated processes at the structural level and data
on individual preferences regarding the design of
schedules are not examined here. However, scales from
Standard Shiftwork Index? were used to investigate
sleep quality. Vitality and mental health were also
measured using two subscales (consisting of five and
four items respectively) from the SF 36.2 Finally a
revised overall job satisfaction scale,?® consisting of
20 items about work dimensions, was used. It em-
ployed a seven-point response scale ranging from very
dissatisfied to very satisfied.

The questionnaires were distributed by the local
project groups and returned anonymously to em-
ployee representatives who passed them on to the
researchers.

Shift schedules

Information about shift schedules was collected
from each company. Table 2 describes some features
of the schedules. Different characteristics, such as
meeting time, length of weekend shifts, and speed
and direction of rotation appear to vary independ-
ently of the number of teams. A weekend off is de-
fined as extending from the end of Friday afternoon
shift until Monday morning shift. In counting the
longest consecutive work period only production
days are included.

For dimensions directly connected to the humber
of teams, such as number of different shift and days
off, the largest differences can be found between teams
of 4 and 6, with 5-member teams in between. How-

Table 1 - Participants divided into number of teams and operators.

Company No. of No. of Response No. of No. of No. of
workers participants rate operators operators operators
on night shift (%) with four teams  with five teams  with six teams
Ferrara (I) 74 38 51 29
Kdping (S) 69 41 59 27
Porsgrunn (N) 180 72 40 53
Rostock (G) 129 59 46 36
Sluiskil (NL) 287 159 55 115
Total 739 369 50 36 144 80
Table 2 - Features of the shift schedule at each participating company.
Duration of shifts (hours) Max. of consecutive shifts
Morning Evening Night Week All Night Introduction Direction Week Start Max.
ends type  shifts of the of ends  morning days in
of shift rotation off shift  off-duty
shifts schedule sequence
Ferrara (5 teams) 8 8 8 8 2 2 1989 Counter-clockwise 2 of 5 06.00 2
Kaping (6 teams) 8 8 8 12 5 4 1996 Clockwise 4 of 6 06.00 5
Porsgrunn (6 teams) 8 8 8 12 5 2 1992 Clockwise 4 0of 6 05.30 5
Rostock (4 teams) 8 8 8 12 7 7 1984 Clockwise 3 of 6 05.15 5
Sluiskil (5 teams) 8 8 8 8 4 4 1990 Counter-clockwise 2 of 5 06.00 3
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ever, weekly work hours and compensations for shift-
work are also related to these dimensions. Collec-
tively agreed normal weekly hours in the chemical
industry at the time of data collection were: Sweden
40, former East Germany 39.2, Netherlands 39, Italy
37.8 and Norway 37.5.% Shiftwork compensation was
provided through either financial rewards or reduced
weekly work hours, or a combination of both. From
the figures on weekly work hours it appears that they
were independent of the number of teams, with Swe-
den at the top and Norway at the bottom.

The work schedules for Germany, the Netherlands
and Sweden (with four, five and six teams respectively)
were compared over a 12-week period. These three
countries had the highest weekly work hours and were
therefore the most directly comparable. The schedule
from Germany with 4 teams consisted of 21 day shifts,
15 afternoon shifts, 21 night shifts and 27 days off in
84 days. The shift cycle was 28 days. The schedule
from the Netherlands consisted of 17 day shifts, 17
afternoon shifts, 17 night shifts and 33 day days off.
The shift cycle was 35 days. The Swedish schedule
had 24 day shifts (including 14 days for training etc.),
10 afternoon shifts, 14 night shifts and 36 days off in
84 days. The shift cycle was 42 days. The differences
between the number of afternoon and night shifts in
the German and Swedish schedules were determined
by the fact that the weekend shifts were 12 hours. In
comparing the German and Swedish schedules the
variations in number of days off illustrate differences
between financial compensation and reduction in
working hours, as the difference in the formally agreed
weekly hours is less than one hour. The internal distri-
bution between type of shifts shows the effects of ap-
plying different numbers of teams.

No differences in individual flexibility were asso-
ciated with the different schedules. The organization
of shiftwork, including the number of teams, was based
on production considerations and control was solely
the prerogative of the companies.

Analyses

The following analyses compared the schedules
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using four, five or six teams on single items and com-
posite scales. The analyses were performed at the
group level, as the aim of the research was to identify
differences arising from overall shiftwork organiza-
tion and administration of schedules. In comparisons
based on frequency data, Pearson’s chi-square test was
used, and in comparisons based on ordinal depend-
ent variables the non-parametric Wilcoxon, Mann-
Whitney and Kruskal-Wallis tests were used.

RESULTS
The participants

The operators working on continuous shiftwork in
the five participating companies were almost all
(97%) male. There were differences (p=0.004) in the
age distribution between the three groups. The group
with 5 teams was the eldest (medians were 37.5, 42.0,
37.0 and interquartile ranges were10.5, 13.0, 10.0
respectively for the groups with four, five and six
teams). The variations in age were also reflected in
seniority. The group with six teams had the lowest
seniority (p=0.013), and it was slightly higher for the
group with four teams than the one with five. No
differences in marital status or the number of chil-
dren living at home were found between the groups.

There were no significant differences between the
groups in distribution of operators working within,
outside, or both within and outside control room.
There were also no differences in number of partici-
pants handling representative tasks between the
groups. There were, however, significant differences
(p=0.008) in the number handling leadership tasks.
There were significantly fewer persons in companies
with six teams compared to the two others, but no
differences between four and five teams, which may
indicate the importance of cultural and contextual
factors in interpreting leadership tasks.

Working hours
Management of shiftwork and schedule design by

the five companies, which represented organization-
ally-controlled flexibility, was investigated by asking

Table 3 - Distribution of extra working hours and changes in work schedules during the preceding four weeks.

4 6 number p value
teams teams teams of persons

Extra working hours outside normal working hours during the last 4 weeks (disparity in %)

No 86 62 44 153

Yes 14 38 56 102

Number of persons 36 141 78 255 (0.000)***
Changed working hours the last 4 weeks beyond one hour’s variation (disparity in %)

No 86 62 59 165

Yes 14 38 41 91

Number of persons 36 142 78 256 (0.012)**

*p=0.05; **p=0.01; ***p=0.001
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about extra working hours and changes in scheduled
working hours during the four weeks prior to the com-
pletion of the questionnaire. The results in Table 3 show
pronounced differences between companies with 4, 5
and 6 teams. The number of changes and extra hours
both increased as the number of teams increased.

Individual shiftworkers’ perceptions of influence
over the working hour arrangement varied signifi-
cantly (p=0.000). On a five point Likert scale rang-
ing from none (1) to completely influence (5) the
medians for the groups with four, five and six teams
were 1, 2, and 2 respectively and associated inter-
quartile ranges were 0.5, 1, and 2. Differences in em-
ployee influence between the participating compa-
nies were larger, with most influence apparent in com-
panies using 6 teams (p<0.001). The medians were 1,
2 and 3 and respectively for four, five and six teams
and the interquartile ranges were 1, 1 and 1.

Work attitudes

No statistical differences (p=0.096) in satisfaction
with working hours were found (median 3, 3, 3 and
interquartile ranges 1, 1, 0). Satisfaction with the shift
system was further investigated through two items
about preferences to the change from shiftwork to
daywork, with or without financial compensation. For
changing without compensation a significant differ-
ence (0.002) was seen between the groups. Employ-
ees in shift systems with six teams were less likely to
wish to change and more unsure than for systems with
four or five teams. The answers for the other two
groups were not significantly different. The distribu-
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tion of answers to the item about changing with com-
pensation also showed differences (p=0.004) between
the groups and in all three groups there was a similar
large increase in the number of people who now pre-
ferred to change. About 75% of the employees in shift
systems with four and five teams and a little more
than 50% of those in six teams stated that they would
prefer to change. There was still a group of persons —
especially amongst those in six teams (29%) — who
did not wish to change their working hours, and the
smallest group was employees in doubt.

For the 20-item overall job satisfaction scale, there
were no differences (p=0.44) between the groups. The
medians of the 4, 5 and 6 team groups were 68, 78,
and 75 respectively and the associated interquartile
ranges were 24, 29, and 23.

Social conditions and well-being

Demands on life outside work were investigated in
six questions using a five points Likert reply scale.
The analysis of these items is shown in the Table 4.
Regardless of the number of teams in the shift sys-
tem, half or more of the shiftworkers reported having
taken steps to adapt other aspects of their lives to
their working hours.

Social effects were further investigated through
questions about time available for different types of
activities. The results are presented in Table 5. In rela-
tion to both activities performed together with others
and formalized organizational activities, available
social time was reported to be insufficient.

Table 4 - Changes in non-work activities in response to working hours by number of teams.

Have you taken special initiatives outside the Agree Both Disagree Number of
job during the last 5 years as a result of your strongly/agree agree and somewhat/ persons
working hours (disparity in %) somewhat disagree disagree strongly in total
Arranged family life (0.001)***

4 teams 71 23 6 35

5 teams 65 17 18 140

6 teams 38 40 22 7
Contact with family and friends (0.002)**

4 teams 78 17 6 36

5 teams 75 10 15 143

6 teams 55 28 17 78
Arranged leisure activities (0.000)***

4 teams 72 25 3 36

5 teams 69 13 17 143

6 teams 46 31 23 78
Llive a more strictly ordered life (0.164)

4 teams 14 17 69 36

5 teams 25 21 54 142

6 teams 14 26 60 78
Ensure sleep (0.159)

4 teams 39 22 39 36

5 teams 42 18 40 142

6 teams 32 27 41 78
Special care with eating (0.012)*

4 teams 19 31 50 36

5 teams 39 31 29 143

6 teams 22 28 50 78

*p=0.05; **p=0.01; ***p=0.001
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Table 5 - Satisfaction with time for non-work activities by number of teams.

Your experience of your available time as a Completely Both sufficient Completely Number
consequence of your working hours (disparity in %) sufficient/somewhat and insufficient/ of
sufficient insufficient somewhat persons
insufficient
For the family (0.280)
4 teams 19 31 50 32
5 teams 29 36 35 127
6 teams 26 33 41 76
For friends and acquaintances (0.040)*
4 teams 25 28 47 32
5 teams 24 24 53 140
6 teams 14 36 50 78
For hobbies you pursue on your own (0.010)**
4 teams 44 38 19 32
5 teams 35 21 44 142
6 teams 35 42 23 77
For hobbies you enjoy together with others (0.438)
4 teams 19 26 55 31
5 teams 16 23 61 135
6 teams 18 35 a7 74
For cultural activities(cinema,education,etc.) (0.005)**
4 teams 32 24 44 34
5 teams 23 23 54 131
6 teams 24 31 45 71
For organized work (union,school board,etc) (0.000)***
4 teams 17 33 50 24
5 teams 13 16 70 128
6 teams 18 26 56 68
For yourself (0.107)
4 teams 42 30 27 33
5 teams 35 30 35 137
6 teams 38 29 33 76

*p=0.05; **p=0.01; ***p=0.001

Sleep was investigated by examining the quality of
sleep between day shifts, between evening shifts, be-
tween night shifts and between days off. The analyses
here revealed no differences between the three groups
in sleep quality for day shift, afternoon shift and night
shift. For sleep between days off, employees in systems
with five teams reported lower sleep quality (median
18.5, 18 and 19; interquartile range 2, 2, 2; p=0.001)
than employees in the other systems.

The interplay between shift system and health was
investigated at three different levels. In a single ques-
tion about health in general no differences were found
(p=0.292). Energy level (or vitality) was measured
with a 4-item scale relating experience over the pre-
ceding four weeks. Replies were based on frequency.
No significant differences (p=0.068) were found (me-
dian 11, 13, 12 and interquartile range 5, 5, 6). Men-
tal health was measured on a scale consisting of five
items concerning emotional states over the preced-
ing four weeks. Responses were based on frequency.
No significant differences (p=0.333) were found be-
tween the systems (medians were 11, 12, 10 and in-
terquartile ranges were 5, 6, 7).

DISCUSSION

The participating companies introduced more
teams in their shift schedules to improve adaptation
to fluctuating market demands and to develop em-
ployee competencies. For example, in the full six-

weeks rotation cycle for six teams one week was for-
mally set aside for education and training. However,
the introduction of more teams was made through the
transfer of workers from existing teams rather than
taking on new employees.

The analyses of the different shift systems show
that increasing the number of teams in continuous
shiftwork may offer opportunities for designing shift
systems with a reduced number of shifts outside day
work and with an increased number of weekends off.
As the number of shiftworkers was not increased, the
increase in the number of teams constituted an or-
ganizational flexibility strategy to respond to fluctu-
ating external and internal demands. This study shows
that an increased number of teams was associated with
an increase in irregularity and unpredictability of
working hours. It is assumed that the mixed responses
to the survey reflect the effects of these divergent
tendencies on work attitudes, health and social life.

The interpretation of the results may be affected by
some limitations. The study was a cross sectional study,
which means that it was particularly sensitive to sec-
ondary health selection. Downsizing had occurred to
some extent in all companies, with the largest reduc-
tion in the workforce occurring at Rostock. However,
there was no evidence of differences in selection. In a
cross-national study of this nature, social life and shift-
work cultures may have varied but the results identi-
fied no systematic differences between the shiftwork-
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ers apart from differences in number of teams in their
shift schedules. Furthermore, the companies had very
comparable working conditions and work functions
irrespective of differences in the number of teams and
country. Response rates were also similar in all the
participating companies and across the 4-, 5- and 6-
team groups. The results could also have been biased
by differences in workers’ control over working hours.
However, this is unlikely since in all cases the compa-
nies controlled flexibility and no formal policies for
individual flexibility existed.

The importance of national differences in work re-
lations concerning employee participation is prob-
ably reduced in this study as all companies belong to
the same multinational company and take part in the
same European Work Council with representatives
from each company. Furthermore, the ongoing de-
velopment of EU labour regulations concerning work-
ing time and the management of health and safety
also reduced the importance of national differences
in work relations.

However, national differences did find expression in
the variations in the weekly working hours and com-
pensations methods for shiftwork. This influenced the
conditions for organizing shiftwork but it was not con-
sistently related to the number of teams, as Rostock
with four teams and Koping with six teams had the
highest number of weekly working hours. The analy-
ses of the shift schedules revealed further that differ-
ences in the number of shifts outside daywork cannot
be explained by the number of teams alone but are
also determined by other dimensions. Thus Table 2
illustrates differences independent of the number of
teams, such as 12-hour weekend shifts, different direc-
tions of rotation and variations in the number of con-
secutive days off. In this study the systems with four
and six teams are more equal on these dimensions than
systems with five teams. Analyses of changes in the
planned schedules show that shiftworkers from sys-
tems with six teams reported the highest number of
changes, followed by systems with five teams and the
lowest number of changes in systems with four teams.
These findings suggest it is most accurate to conclude
that this study investigates three different shift sched-
ules consisting of different charateristics that are asso-
ciated with the number of teams and other factors.

The schedules can be differentiated from each other
by the number of shifts outside daywork and by irregu-
larity caused by changes in the planned schedules. In
this way the system with four teams can be categorized
as having the highest number of shifts outside day
work and the highest level of regularity, whereas sys-
tems with five teams had only a slightly smaller number
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of shifts outside day work but considerably less regu-
larity. Systems with six teams were characterized by
the smallest number of shifts outside day shift and the
lowest regularity. As the different dimensions of a sched-
ule are mutually connected and changes in one di-
mension are followed by changes in other dimensions,
differences on particular dimensions may also inter-
act. How to establish the accurate categories of analy-
sis concerning alterations of shift schedules is an on-
going question in shiftwork research.

No previous studies have been performed on the
effects of different numbers of teams, which implies
that comparison to other studies has to be drawn in
terms of characteristics such as regularity, number of
shifts outside day work and flexibility control. Fewer
shifts outside standard day shifts should imply a re-
duction in the strain from shiftwork via improved so-
cial conditions and less readjustments of biological
rhythms.> A switch from systems with night shifts
to systems without night shifts increased social well-
being and improved work attitudes in an experimen-
tal study.?? Improvement on biomarkers of heart dis-
ease have been reported after introducing greater
regularity and more weekends off together with fewer
consecutive nights and only two different types of
shifts.* Increased need for recovery has also been dem-
onstrated among irregular shiftworkers.® Positive ef-
fects on social life have been shown after conversion
to a 12-h shift schedule involving more days off but
differences in adaptation among the participants were
also noted.! Control over working time is reported to
be a significant factor affecting the impact of a rota***’
and participation has been found to be important in
creating a win-win situation.'® Negative effects on
satisfaction from no autonomy have also been noted.*?
Research can thus be assumed to confirm that fewer
shifts outside day work, regularity and employee par-
ticipation reduce the adverse effects of shiftwork.

In this study, shiftworkers in systems with fewer
teams had in general taken more initiatives with re-
spect to social activities to avoid conflicts than shift-
workers in systems with more teams, particularly six
teams. This supports the findings regarding the ben-
efits of a reduced number of non-day shifts for social
functioning reported in the studies cited above. Al-
though all respondents reported that available social
time was not sufficient, irrespective of number of
teams, this problem was most pronounced for shift-
workers in five teams. This result may reflect the fact
that employees in five-team schedules were consid-
erably more likely to experience changes in planned
schedules than those in four-team schedules, but did
not have the reduced number of shifts outside day-
time enjoyed by those working in six teams.
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No differences were uncovered between the groups
concerning sleep and well-being. This should be ex-
pected from the reduction in non day shifts but not
from an increase in irregularity. However, it should be
noted that the measures used for vitality and mental
state simply may be more responsive to the shiftwork-
er’s position in the shift cycle than the total strain
from the schedule.

No differences were found in general job satisfac-
tion or satisfaction with working hours. As employ-
ees in four teams reported significantly lower indi-
vidual and group influence on the design of the
working hours, these results appear to conflict with
results from other studies.’*'” An explanation may
be that perceived influence relates to the design of
the schedule and not to the daily management of
the working hours. The results indicate that the level
of satisfaction at least in part derives from the daily
management of the schedules and the importance of
this may be extended by increased differences be-
tween influence on design and management. Such a
difference is more likely to turn up when daily man-
agement is aimed at organizational rather than indi-
vidual flexibility. These considerations point to the
importance of understanding the influence of con-
text on the findings.
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CONCLUSIONS

This exploratory study produced new information
about the effects of variations in the number of teams in
shift schedules. Operating with four, five or six teams
offers different possibilities for schedule design. In ro-
tating systems a recurrent feature was that using more
teams reduced the number of shifts outside day work.
The apparent benefits for shiftworkers were counteracted
by a concomitant increase in schedule irregularity. This
irregularity resulted from increased organizational re-
quirements for flexibility from individual shiftworkers
because increases in the number of teams were achieved
by transferring workers from existing teams rather than
making new appointments. How this interaction is bal-
anced was found to exert a critical influence over the
impact on employees of more teams in the shift sched-
ule. Studies of long-term effects are now necessary. The
present results suggest that future research in shiftwork
incorporate consideration of the daily management of
the schedules as an independent variable.
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