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difference between the last two groups; similarly,
there are no consistent differences between the
groups in spells of short-term absence.
To find out if the lower long-term absence among

the men on high overtime was consistently so, the
absence rates were calculated for men in the different
overtime groups by age and by shift. As the number
of men in each five-year age group was not sufficient
to allow the calculation of standardized rates the
samples were divided into men under 40 and those
of 40 and over. When tabulated in these ways the
results were not consistent, nor was the number of
men without long absences different between the
overtime groups, but the results did not suggest that
high overtime was associated with high absence.
Indeed, Table 7, which shows the absence rates of
men in the different overtime groups by age, would
suggest that overtime and absence are on the whole
negatively associated. It is particularly noteworthy
that high overtime is not associated with short-term
absence. The numbers of men in each group are
small, although the figures are for three years for
groups A and B.

Other variables
It was important to test if other variables were
associated with working on the day shift and night
shift or in high and low overtime groups. The first

variable examined was family responsibilities as
indicated by the income tax code number. Buck and
Shimmin (1959) and Nuttall (1967) have shown that,
at the status level considered here, income tax code
number is a good indicator of marital state and
number of children. Accordingly, the samples were
divided into five income tax code groups which, on
the basis of tax allowances, would correspond to
single men, married, married with one child, married
with two children, and married with three or more
children. Even when a man is allocated to the wrong
group for reasons such as an allowance for the
interest on a house mortgage it is still possible to
think of income tax code numbers as a measure of
domestic financial responsibility.

Table 8 shows the numbers of men on the day shift
and night shift in the different family responsibility
groups for all three undertakings combined. The null
hypothesis of equal frequencies in the two groups

can easily be rejected (X2 = 42-47, D.F. = 4,
P < 0001), and inspection shows that there are

fewer single men and married men with no children
on the night shift than on the day shift, but a
greater number ofmen with four or more dependants
on the night shift.
Table 9 shows the numbers of men on high,

medium, and low overtime in the different family
responsibility groups for all three undertakings com-

TABLE 7
ANNUAL ABSENCE RATES OF MEN IN HIGH, MEDIUM, AND Low OVERTIME GROUPS

BY AGE (UNDER 40 AND 40 AND OVER)

Group

A B C

Overtime High Med. Low High Med. Low High Med. Low

Period prevalence rate (spells) LA
<40 . .. .. .. .. 1 14 1 06 0-93 (1 36 1-76 1 50) 0 74 0 90 0 98
340 . .. .. .. .. 069 097 095 099 1-05 1 15 075 066 080

Average duration per spell (days) LA
<40 .. .. .. .. .. 92 10.4 9 8 (10 3 9 8 10-7) 14 2 18 5 17 8
>40 .. .. .. .. .. 103 107 121 126 139 139 159 247 248

Average duration per person (days) LA
<40 . .. .. .. .. 105 111 91 (140 172 16.0) 104 166 175
>40 . .. .. .. .. 7-1 104 116 125 145 160 119 162 198

Period prevalence rate (spells) SA
<40 . .. .. .. .. 4 30 3 31 4 31 (3-32 3-00 2.21) 4 56 5-27 6 46
940 . .. .. .. .. 3-34 3 31 3 12 1 96 2 12 1-88 4 28 3-86 4 58

% lost time, all absence
<40 . .. .. .. .. 5-67 6 04 5-32 (5-88 6-34 6 04) 4 84 6-95 8-01
z40 . .. .. .. .. 411 507 5-38 484 5-28 561 524 630 770

Numbers appearing in parentheses are too small for reliable figures.
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TABLE 8
NUMBERS OF MEN IN DIFFERENT INCOME TAX CODE GROUPS ON DAY SHIFT AND NIGHT SHIFT

No. of dependants
I. T.C. groups

O 1 2 3 4 or more Total

Day shift.. 125 187 124 84 55 575
Night shift .. .. .. 86 148 117 100 128 579

TABLE 9
NUMBERS OF MEN IN DIFFERENT INCOME TAX CODE GROUPS WORKING HIGH, MEDIUM,

AND Low OVERTIME HouRs

No. of dependants
I.T.C. groups

O 1 2 3 4 or more Total

High overtime .. .. .. 45 103 81 76 69 374
Medium overtime .. .. 57 117 85 73 68 400
Low overtime .. .. .. 109 115 75 35 46 380

bined. Similarly, the null hypothesis of equal fre-
quencies in the three groups can be rejected (X2 =
56X87, D.F. = 8, P <0001), and inspection shows
that there are fewer single men in the high and
medium overtime groups and relatively few men with
two or more children in the low overtime group. The
distributions of the high and medium overtime
groups are very similar.
The conclusions in both Tables were verified by

examining the income tax code numbers of the men
in each undertaking separately and for the men
under 40 and those of 40 years of age and more. In
general, the trends were consistent and application
of the x2 test showed significance. It seemed that in-
creased domestic responsibilities were associated
with more overtime working and a tendency to work
on the night shift. Single status was associated with
an avoidance of high overtime and night shift, and
married men with no children also tended to avoid
the night shift.
The second variable examined which might have

been associated with shift work was length of service.
In two of the undertakings, working on permanent
nights was by choice and, as there were waiting lists
for the night shift, allocation was by seniority. It
might be expected that the length of service of night
shift workers would be longer. However, analysis
showed that there was no difference in the length of
service of men on the two shifts, although it must be
noted that the analysis was completed not on the
populations but on the samples which were matched
for age and accordingly to some extent for length of
service.

Finally, attempts were made to assess the work
load on the day shift and night shift. In group A it
was possible to obtain the units of work handled per
man-hour during the day and at night for four
sections of the work, and the production figures are
shown in Table 10.

TABLE 10
GROUP A: UNITS OF WORK DURING DAY AND AT
NIGHT FOR FOUR SECTIONS, AVERAGE OF THREE

SHIFTS

Units ofwork per man-hour Night as
Section o% of day

Day Night

A 21-42 13-08 61-1
B 25 61 14-65 57-2
C 17-86 14-56 81-5
D 21-86 12 55 57 4

For these examples fewer units were handled per
man-hour by the night staff, although the figures do
not illustrate the variations in work load within the
night duty period where bursts of busy periods
alternated with slack periods. In group B no output
records were available, although it was generally
believed that pressure of work was less during the
night than by day. In group C efficiency percentages
derived from time study standards were compared
on the day shift and the night shift for 29 machine
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processes over a four-week period. The mean per-
centage efficiencies and their standard deviations are
shown below, and it is seen that there was no
difference in productivity on the two shifts:
Group C: Productivity on 29 processes for a

four-week period

Mean efficiency, %
SD

Day shift
73-2
9.55

Night shift
74-2
8-43

Discussion

The study showed that when the absence rates of
permanent day workers and permanent night workers
were compared, the long-term absence was higher
on the night shift in two groups, but in a third group,
an engineering works, there was no difference in
absence on the two shifts. There was no difference
in short-term absence between shifts. It is interesting
to compare these results with studies of absence
among rotating shift workers who have been shown
to have lower absence rates than comparable day
workers. Aanonsen (1964), in a longitudinal study
and in a cross-sectional study, recorded the sickness
absence of men who had transferred from shift work
to day work, and their sickness absence rates tended
to resemble the day workers' rates and were higher
than those of the men on shift work. This suggested
that selection led to the low sickness absence among
the shift workers. Taylor (1967) found that shift
workers had higher job satisfaction, liked shift work,
and worked in small groups, so that personal in-
volvement in the work and social factors may
account for low absence among rotating shift
workers, in addition to selection.

In the present study, as there was no consistent
difference between the shifts, it cannot be argued
that permanent night work was necessarily associated
with more absence. In the two undertakings where
long-term absence was higher on the night shift there
was a higher prevalence of all the major types of
illness, and it seems unlikely that permanent night
work could have caused this. If the increase had been
confined to certain illnesses such as gastrointestinal
or nervous disorders, which have previously been
associated with shift work (Menzel, 1962), then the
causal link between night work and absence would
have been probable, but this was not the case. A
previous paper (de la Mare and Walker, 1968)
reported the results of interviews with a small
sample of men in group A, and it was shown that
permanent night workers were highly satisfied, had
chosen night work, and appreciated the less stressful
atmosphere on the night shift. Poor morale was not
associated with the high long-term absence in this
group.
The high absence on the night shift occurred in the

two undertakings with a lighter work load during

the night than by day, whereas absence was similar
on the two shifts in the undertakings where the work
load by day and at night was the same. It is possible
that a number of men liable to frequent longer
absence had chosen to work on the night shift where
the pace of work was less arduous and the atmos-
phere less rushed than by day, whereas when there
was no difference in the work load on the two shifts
the advantage to these men in choosing to work
nights was absent. It is possible, therefore, that self-
selection was the reason for high absence in two
work groups on the night shift, and that permanent
night work of itself is not associated with high
absence. If this explanation is correct then the
present results do not conflict with the suggestion
that a long period on nights may be desirable. The
need in this field is for longitudinal studies following
through a cohort of men for a number of years, al-
though this paper suggests that a longitudinal study
in one organization could not necessarily be general-
ized to others.
The most interesting result of the study is the lack

of a relationship between absence from work and
overtime. As the working of overtime was voluntary,
it was possible for an individual to adjust his hours
of work, to some extent, to suit his financial needs
and his capacity for work, and the results might have
been different if the overtime working had been com-
pulsory. With a general increase in hours of work or
compulsory overtime an increase in the level of
absence might be expected, and previous research
(Medical Research Council, 1942) has demonstrated
that this is so. However, Lokander (1962) found no
systematic relation between overtime and sickness
absence, and Buzzard and Liddell (1963) have shown
results similar to our own in that coal miners who
worked high overtime and many Saturday shifts
tended to have least absence during the normal work-
ing week. Management commonly believes that high
overtime is associated with high absence, particu-
larly short-term absence, and many of the managers
of the three working groups alleged that high over-
time and high absence were linked, but there was no
evidence of this at all. It might be argued that this
lack of association was due to the success of the
disciplinary methods used to reduce high casual
absence. However, it seems more probable that the
number of overtime hours were within the tolerance
limits of those who had chosen to work them.
The lack of association between absence and

overtime working suggests that a reappraisal of the
value of voluntary overtime may be overdue. More
research is required, but the assumption that all over-
time need necessarily be undesirable (Whybrew,
1968) requires a detailed examination. The present
levels of overtime may be within the capacity of the
operative on most types of work.
An interesting side-light on the working of over-
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time and night work was their association with the
domestic financial responsibilities of shift workers.
Shepherd and Walker (1958), Buck and Shimmin
(1959), and Shimmin and de la Mare (1964) have
discussed the relationship between overtime and
financial responsibilities, and the underlying motiva-
tional variables; it seems that the same kind of
relationship exists between working a permanent
night shift and family responsibilities. Single men
and married men without children tend to avoid
permanent night shift, whereas men with three or
more children tend to work it.
A notable feature of the hours of work in the three

undertakings was their flexibility. Provided sufficient
men voluntarily staff the fixed night shift, those who
cannot tolerate night work may avoid it and work
either fixed or alternating day shifts. As shortened
hours of work provide an opportunity tor developing
systems other than the traditional three-shift weekly
rotating type, it becomes important to follow up
alternative ways of arranging continuous shift hours,
including permanent night work.
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