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SUMMARY Analysis of data on morbidity in a group of fac-
tory workers shows a significant increase when these
workers are threatened with and subsequently made redun-
dant. The influence of increasing age and of low prior mor-
bidity are shown to be detrimental to the health of both male
and female employees. When these risk factors are combined
these employees show a 150% increase in the number of
consultations, a 70% increase in the number of episodes
of illness, a 160% increase in the number of referrals to
hospital outpatient departments and a 200% increase in the
number of attendances at outpatient departments.

These changes occur two years before actual job-loss
when the workers learn that their employee is in financial
difficulty and their jobs are in jeopardy.

It is suggested that older employees demonstrate greater
stress because of their poor re-employment prospects and
reduced adaptability. It is also suggested that existing dif-
ferences in consulting tendency might represent differing
levels of work attachment among the employees - the low
consulters being most strongly oriented towards their jobs
and therefore suffering the greater loss when made
redundant.

Introduction

'. . . with a view to assessing the adverse effects of unemploy-
ment on psychological and physical morbidity ... Of prime
importance is the identification of high-risk groups . . "

HE epidemiologist seeks to further our understanding of the
l complex relationships between host, agent and environment.
An obvious approach to research is to seek to discover who in
a population will suffer most as a result of an adverse ecological
factor and who, if anyone, might be exempt from or even derive
benefit from its influence.

In a previous paper it was reported that a group of factory
workers and their dependent families demonstrate a statistically
significant increase in the number of consultations with their
general practitioners when their jobs are threatened and subse-
quently lost.2 This paper extends the analysis of those data
the employees, together with their dependent relatives, are sub-
divided by age and previous morbidity.
The influence of an individual's age is often important in

aetiology and several authors have made the obvious point that
it might affect the consequences of job-loss.3-5 Similarly
previous illness, particularly psychological maladjustment, could
well be expected to modify the outcome of such a stress.6 It was
hoped that this study might provide results which would allow
these claims to be supported or refuted.
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the influence of age and

Method

The remaining 302 productive and clerical employees in the meat
products factory of C. and T. Harris (Calne) Ltd were made
compulsorily redundant in June/July 1982 when the factory clos-
ed. There had been a clear threat of this after earlier mass redun-
dancies in June 1979 and March 1980.
Of this residual workforce, 133 employees had been registered

as patients in the author's practice and had been full-time
workers in the factory for at least six years prior to losing their
jobs in 1982. Of these employees 129 remained registered with
the practice for a further two years and formed the study group.
An analogous group of employees from other local factories were
studied as a control group: they remained fully employed for
the whole study period.

Consultations, episodes of illness and referrals to and atten-
dances at hospital outpatient departments were monitored as

the indices of morbidity. Each of these features was recorded
for each employee and for his/her dependent relatives (spouses
and children under 16 years of age) for six years from 1 July
1976 until 30 June 1982 when the factory closed and for the next
two years ending on 30 June 1984. The eight years of the study
period were denoted as years one to eight. The same details were
recorded for the control group. Full details of the study method
are given in a previous paper.2

Differentiation by age

Male and female workers were split into two age groups: an older
age group (men aged 41-60 years inclusive and women aged
36-55 years inclusive at the time of redundancy, 30 June 1982)
who were within 25 years of retirement and a younger age group
(men aged 40 years and under and women aged 35 years and
under). Subdivision into smaller age cohorts resulted in groups
which were too small to analyse statistically.

Differentiation by previous morbidity
Although all the employees were healthy to a degree that allowed
them to engage in stable employment, two groups were

distinguished according to their consulting behaviour in the first
four years of the study period. If an employee had consulted
at more than the mean rate for his/her peers (by age and sex)
then he/she was labelled as a high consulter. Those who had
not consulted their general practitioner during this time or who
had done so at less than the mean rate were labelled low
consulters.

Statistical testing
Two non-parametric methods of testing were used: the Mann-
Whitney U test for the data on consultations and episodes and
the Wilcoxon signed rank test for the data on visits to hospital
outpatient departments (where there was less data).

Results

The data aggregated over the first four years (jobs secure) were

compared with the data aggregated over the latter four years
(jobs insecure and jobs lost).2 With one exception (see influence
of age and previous morbidity combined) only statistically in-
significant differences were found when comparing shorter time
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periods. It was found consistently that the most dramatic changes
in illness-reporting behaviour occurred between year four and
year five.

Subjects
The study group consisted of 129 Harris employees - 80 men
(62%7o) and 49 women (38%). Seventy-four of their spouses were
registered with the practice and 72 of their children. During the
study period a further 16 children were born, five spouses died,
seven employees married and one employee divorced.

There were 99 employees in the control group - 77 men and
22 women. Sixty-six of their spouses were registered with the
practice as were 55 children. A further 16 children were born
during the eight years of the study. No deaths were recorded,
three employees married and one employee divorced.

Influence of age
The influence of age on the number of consultations, episodes
of illness and referrals to and attendances at hospital outpatient
departments for the employees is shown in Table 1. Figure I
shows the mean number of consultations per employee per an-
num for the older male employees.

In addition a significant increase both in referrals to (P<0.01)
and attendances at (P<0.01) hospital outpatient departments was
found for the families of the younger Harris men during years
five to eight inclusive.

Influence of previous morbidity
The influence of previous morbidity on the number of consulta-
tions, episodes of illness and referrals to and attendances at
hospital outpatient departments for the employees is shown in
Table 2. Figure 2 shows the mean number of consultations per
employee per annum for the low consulters. Significant but
opposing results were found for the low and high consulter
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groups of Harris employees. Increases in the numbers of con-
sultations and episodes of illness between the two four-year
periods were found in the low consulters and decreases in their
high consulting counterparts. As these opposing trends are not
displayed by their control counterparts, it is unlikely that these
changes are merely regression to the mean.
Most of the changes found for spouses and children were

parallel to those of the respective workers to whom they were
related. However, no significant differences were found when
data for years one to four were compared with data for years

Figure 1. The mean number of consultations per annum for male
employees aged 41-60 years.

Table 1. The influence of age on the number of consultations, episodes of illness and referrals to and attendances at hospital outpatient
departments: comparison between years 1-4 (jobs secure) and years 5-8 (jobs insecure or lost).

Mean number Mean number Mean number Mean number of
of consultations of episodes of referrals per attendances per
per employee per employee 100 employees 100 employees
over four years over four years over four years over four years

Years Years % Years Years % Years Years % Years Years %
1 -4 5-8 change 1 -4 5-8 change 1 -4 5-8 change 1 -4 5-8 change

Male employees aged
41-60 years

Harris (n = 43)a 8.86 13.16 +48** 4.91 5.42 + 10 44 72 +63 61 165 +270*
Controls(n = 34)b 9.79 8.85 -10 5.00 4.40 - 12 53 53 0 135 103 -24

Male employees aged <40
years

Harris (n = 37)c 7.92 6.51 -18 4.29 3.95 -8 38 43 + 13 62 135 + 117
Controls (n = 43)d 9.30 7.02 -24 5.63 4.26 -24 47 63 +34 135 116 - 14

Female employees aged
36-55 years

Harris (n = 35)e 11.37 12.83 + 13** 6.07 6.83 + 12 31 63 + 103* 106 134 +26
Controls (n = 17)f 12.18 10.29 - 15 6.94 5.53 -20 47 59 +23 94 100 +6

Female employees aged
<35 years

Harris (n = 14)9 9.12 11.14 +22 5.64 6.29 + 11 36 50 + 39h 171 150 + 12h

*P<0.05. **P<0.01. Mean age, mean length of employment: a51.5 (± standard deviation 5.8) years, 19.9 (± 11.2) years; b49.4 (±
5.3) years, 15.3 (± 5.2) years; C35.2 (± 4.9) years, 14.0 (± 5.3) years; d33.0 (± 5.5) years, 12.8 (± 5.7) years; e46.4 (± 5.5) years,
15.1 (± 7.8) years; f46.0 (± 5.3) years, 1 1.5 (± 3.7) years; 926.4 (± 3.6) years, 8.9 (± 3.2) years, controls in this age range not analysed
(n = 5). hNot statistically tested.
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Figure 2. The mean number of consultations per annum for Harris
and control employees who were low consulters in years one to
four.
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five to eight, except for a significant increase in referrals to
hospital outpatient departments in the wives of the Harris low
consulters (P<0.01).

Influence of age and previous morbidity combined
When those employees who were both low consulters and in the
older age group were examined as a group these two risk factors
were found to be additive. Figure 3 shows the trends in consulta-
tion behaviour in this group and Table 3 shows the findings when
comparing years one to four with years five to eight for both
Harris and control employees.

It seemed possible that there might be a significant difference
in consultation behaviour between years five and six and years
seven and eight (Figure 3). This was not so, but comparing years
five and six with years one to four for Harris employees did show
a significant difference (P<0.01) as did the comparison of years
seven and eight with years one to four (P<0.01).

Discussion

This study provides a spectrum of results for the different groups
examined. This may help to explain why the effects of job-loss
on health (long predicted as detrimental for some) have been
difficult to detect. Some study subjects - here found to be those
who are relatively young or with a tendency to consult frequently
- are seemingly unaffected by the adverse ecological changes

Table 2. The influence of previous morbidity on the number of consultations, episodes of illness and referrals to and attendances at hospital
outpatient departments: comparison between years 1-4 (jobs secure) and years 5-8 (jobs insecure or lost).

Mean number Mean number Mean number Mean number of
of consultations of episodes of referrals per attendances per
per employee per employee 100 employees 100 employees
over four years over four years over four years over four years

Years Years % Years Years % Years Years % Years Years %
1 -4 5-8 change 1 -4 5-8 change 1 -4 5-8 change 1 -4 5-8 change

High consulters
Harris (n = 50)a 17.36 15.38 - 11 8.72 7.50 - 14* 82 82 0 144 192 +33
Controls (n = 36)b 20.19 15.86 -21** 10.86 8.08 -26*** 83 142 +71* 192 250 +30

Low consulters
Harris (n = 79)c 4.18 8.11 +94*** 2.72 4.14 +52*** 28 54 +93* 51 124 + 143**
Controls(n = 63)d 4.50 4.80 +7 3.13 3.00 -4 27 29 +7 68 60 -13

*P<0.05. **P<0.01. ***P<0.001. a33 men, 17 women, mean age 43.1 (± standard deviation 10.8) years, mean length of employ-
ment 15.6 (± 8.7) years; b28 men, 8 women, mean age 38.9 (± 9.9) years, mean length of employment 12.1 (± 4.5) years; c47 men,
32 women, mean age 42.7 (± 9.7) years, mean length of employment 16.3 (± 8.9) years; d49 men, 14 women, mean age 41.8 (± 9.5)
years, mean length of employment 13.8 (± 5.7) years.

Table 3. The influence of age and previous morbidity combined on the number of consultations, episodes of illness and referrals to and
attendances at hospital outpatient departments for older low consulters: comparison between years 1-4 (jobs secure) and years 5-8
(jobs insecure or lost).

Mean number Mean number Mean number Mean number of
of consultations of episodes of referrals per attendances per
per employee per employee 100 employees 100 employees
over four years over four years over four years over four years

Years Years % Years Years % Years Years % Years Years %
1 -4 5-8 change 1 -4 5-8 change 1 -4 5-8 change 1 -4 5-8 change

Harris (n = 47)a 3.89 9.59 + 147*** 2.68 4.55 + 70** 23 60 + 161* 45 138 + 207*
Controls (n = 34)b 4.62 5.70 +23 3.35 3.50 +4 29 29 0 68 56 - 18C

*P<0.05. ***P<0.01. ***P<0.001. a26 men, 21 women, mean age 49.2 (± standard deviation 5.5) years, mean length of employment
18.1 (± 10.2) years; b22 men, 12 women, mean age 48.6 (± 5.4) years, mean length of employment 13.9 (± 5.5) years. CNot statistically
tested.
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Figure 3. The mean number of consultations per annum for older
low consulters.

described. The health of these individuals shows improving
trends but they are a minority in each case. Had they formed
a larger proportion of those studied or had their decreasing
demands on the health service been more dramatic, then the in-
crease in morbidity in the majority of those studied (older or
low-consulting workers) might have been further offset or even
totally obscured. The overall conclusion of a previous paper2
could then have been that unemployment is beneficial to health.
More stress seems to be experienced by the older workforce

when obliged to face a change of job or prolonged unemploy-
ment. It is probably the latter which is the deeper fear since a
disproportionately large section of men who are unemployed
for over two years are over 45 years of age - 6407o in 1980.7
Although the prospects for older women losing their jobs are
less clear since many do not register as unemployed, it is shown
here that their distress is parallel to that of the men. And, of
course, younger men and women would possess the greater adap-
tability of youth.
When the influence of previous morbidity is examined the

results seem to defy the expected outcome. The high consulters
attend their general practitioner's surgery on average four times
more often than their low consulting counterparts during a time
of secure employment and this would suggest that they would
be more susceptible to stress. This thesis is supported by the find-
ing that on average the high consulters consult twice for each
episode of illness whereas the low consulters visit the same
doctors only three times for every two episodes. It is surprising
that the low consulters show a dramatic increase in consulta-
tion rate (70q7o) in year five of the study.

It is suggested that the true influence here is that of job affinity
or attachment - a factor recently examined by Jackson and col-
leagues.8 The high- and low-consulting groups are equal in age
and length of employment, show no differences in their range
of jobs within the factory and are equivalent with respect to in-
come and likely redundancy payments. It therefore seems
reasonable to propose that they differ, not in true morbidity,
but in the value that they place on the 'latent' functions of
work.9 Perhaps the low consulters enjoy more the companion-

ship of their workmates and feel more secure in the daily routine
of their work and in the social support and standing that it brings
them - when this is jeopardized, they mourn their loss. It is
possible that the high consulters, who may be discontent, look
forward to a change of job.
When the influence of increasing age and low consulting are

paired in the same Harris employees the combined effect is
greater than that of simple addition. As separate risk factors
they result in significant increases in the number of consulta-
tions of 30% and 94% respectively. Together they result in an
increase in the number of consultations of nearly 150% and also
a highly significant increase in episodes of illness (70%). Ex-
amination of other modifying influences, singly and in com-
bination, would seem to be a profitable line of research in this
field and this is being undertaken.
Two final points relate to all these findings. First, however

obvious many of the results may seem, it is important to
recognize that such observations are impossible to perceive
during the daily hurly-burly of a general practitioner's work.
A three-fold increase in the number of consultations by the Har-
ris older, lower consulters in year five results in an annual overall
rise of only 0.320%o in a practice of 11 300. Moreover, in year
seven, after losing their jobs, these Harris employees consulted
57% less frequently than during the previous year. Such is the
futility of performing opinion polls of family doctors for credible
evidence that compulsory redundancies in their communities
cause ill-health. Secondly, the suggestion that the threat of job-
loss might equate with actual redundancy as an adverse life-
event2 has now been statistically supported. When compared
with the first four study years of secure employment, the same
older, low consulters visit their doctor significantly more often
in the two years prior to factory closure as well as during the
subsequent two years after job-loss. Moreover, consultations by
this group in years five and six exceed those in years seven and
eight by 25%. Not only do those on the scrapheap have problems
but also those in its lengthening shadow.
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