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Many studies have examined the relationship
between work characteristics and psychological
health outcomes.'6 Psychological health outcomes have been broadly defined to include
satisfaction, psychosomatic complaints, self
confidence, happiness, and vulnerability as well
as psychiatric disorder. As Payne and Fletcher4
have pointed out, this diversity of psychological
outcomes is confusing. Moreover, different
population.
Setting - Twenty civil service departments work characteristics seem to be associated with
specific affective outcomes. For example, job
in London.
Participants - Altogether 6900 male and demands seem to relate to anxiety but not
3414 female civil servants aged 35-55 years. depression, while work control seems to relate
Main results - High levels of subjective to depression rather than anxiety.`
In previous studies several different models
social support at work, control at work,
job variety, and skill use were associated of work characteristics have been used.2"'. This
with greater satisfaction and wellbeing and study is based on the "job strain model" proless psychiatric disorder measured by the posed by Karasek2 which has been tested in
30 item general health questionnaire relation to a wide range of outcomes. This is
(GHQ). High levels of subjective work pace comprised of two major dimensions, decision
and conflicting demands were associated latitude and psychological work load. Decision
with less satisfaction and wellbeing and latitude is made up of skill discretion, the
greater psychiatric disorder. The com- breadth of skills a worker can use on a job, and
bined effects of work characteristics were decision authority, the amount of authority the
similar to the effects of the work char- worker has over decision making. Together
acteristics considered separately, except these measure the degree of control the worker
that for men there was a small interaction has over their job. This model suggests that
between psychological demands and con- the combined, rather than separate, effects of
trol on the GHQ. There was little overall job demands and control or variety and skill
support for the two factor job strain model. use are important. For example, high demands
In contrast, objective indices of work were combined with low control result in higher
generally not associated with the psy- levels of job strain than high demands comchological indices. Findings in men and bined with high control. Subsequently, the
women were generally comparable and model has been expanded to suggest that social
were not significantly influenced by em- support at work also influences levels of job
strain. 1 12
ployment grade.
Associations have been found between job
Conclusions - Negative affectivity and a
and control and psychological outdemands
both
about
tendency to report negatively
work and the psychological indices may comes.2 However, many of the studies have
partly explain the difference in the findings been criticised for relying on subjective self
between subjective and objective work report measures of work and psychological incharacteristics. However, subjective work dices. The associations may be partly explained
characteristics were still associated with by common method variance,'3 job attitudes, 14
psychiatric disorder after adjusting for negative affectivity leading to negative reports
negative affectivity. The potential con- of both work and mood'5 or reverse causation16
founding effects of employment grade did - poor health leads to a deterioration in pernot explain the association between either ceived or actual working conditions. Few studsubjective or objective work char- ies have observed whether these associations
acteristics and the psychological indices. are affected by social class or are similar in
While modifications to the work en- men and women doing the same jobs. This
vironment may directly reduce certain ad- paper reports how work characteristics are asverse physical health effects, the influence sociated with psychological outcomes in male
of work place design and management on and female civil servants from the cross secpsychological wellbeing, satisfaction, and tional phase of the Whitehall II study. It compsychiatric disorder may be mediated pares self report and external assessments of
through subjective perceptions of the work the work environment in relation to the psychological indices, examines the potential conenvironment.
founding effect of employment grade, and
assesses whether negative affectivity can explain
(_7 Epidemiol Community Health 1995;49:48-53)
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PSYCHIATRIC DISORDER

The major measure of psychiatric disorder was
the 30 item general health questionnaire'8
(GHQ) which was validated against the clinical
interview schedule'9 (CIS) in a subsample. A
threshold of 4/5 on the GHQ was chosen on
the basis of receiver operating characteristic
analysis.20 At this threshold the sensitivity of
the GHQ was 72-7% and the specificity was
78-0% against the CIS.2' The GHQ is a well
established screening questionnaire for minor
psychiatric disorder suitable for use in general
and clinic population samples. All those scoring
0-4 on the GHQ, scored in the conventional
manner, were considered "non-cases" and
those scoring 5 + were deemed "GHQ cases".
To measure the effects of work characteristics
on depression and anxiety we selected four
items for depression and five items for anxiety
from the GHQ. We selected items from the 30
item questionnaire which were also present in
the depression and anxiety subscales respectively of the scaled 28 item GHQ. These
were scored by summing all items scored on a
Likert scale from 0 to 3 for each subscale.
Wellbeing was measured by the affect balance
scale, a 10 item scale measuring the affect
balance score comprised of the negative affect
(five items) subtracted from positive affect (five
items).22 Global satisfaction was measured by
the five item satisfaction with life scale.23
WORK CHARACTERISTICS

Self report
Initially, there were 67 self report questions on
work characteristics based on the job strain
model and also including work social support,
job satisfaction, and coping skills related to
work problems answered on a four point scale

External assessments
The work characteristics were measured by
personnel managers' assessment of the jobs in
terms of control, work pace, and conflicting
demands in 18 of the 20 civil service departments.24 Objective work characteristics
were obtained for 8838 respondents.
The score for each work index was classified
using tertiles into high, medium, and low levels.
STATISTICAL METHODS

Psychological health outcomes were taken as
the dependent variable in multiple linear regression models (SAS, GLM procedure); work
characteristics (grouped into tertiles), five year
age group, employment grade, and (where appropriate) marital status were independent categorical variables. Results are presented as
least-square means for each level of the work
characteristic (giving estimates of the mean
psychological health outcome adjusted for age
and employment grade). Psychiatric disorder
was taken as the dependent variable in a multiple logistic regression model (SAS, CATMOD
procedure) with the same independent variables. Results are presented as the odds of
psychiatric disorder in a particular tertile of
work characteristic compared with all tertiles
combined.
Results
There was a consistent picture for the positive
aspects of work; increasing levels of skill and
variety, control, and job support were related
to less psychiatric disorder, greater wellbeing,
and greater global satisfaction in both men and
women (table 1). As work characteristics are
associated with employment grade, these res-
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the association between subjective measures of from "often" to "never/almost never". Using
principal components analysis, seven diwork and health.
mensions of work characteristics were derived.23 Questions on work pace included, "Do
Methods
you have to work very fast? Do you have to
All male and female civil servants, aged between work very intensively? Do you have enough
35 and 55 years, in 20 London based civil time to do everything?" Questions on conservice departments were sent an introductory flicting demands included, "Do different
letter and screening questionnaire and were groups at work demand things from you that
offered a screening examination for cardio- you think are hard to combine? Is your job
vascular disease. Full details of the screening too varied and split up?" Control over work
procedure are reported elsewhere.'8 Altogether included, "Do you have a choice in deciding
10314 civil servants were examined - 6900 how you do your work? Do you have a choice
men and 3414 women. The response rate, after in deciding what you do at work? Others take
excluding those who were ineligible, was 73% decisions about my work. I have a good deal
(74% in men, 71% in women). The true re- of say in decisions about my work. My working
sponse rates are likely to be higher, however, time can be flexible. I can decide when to take
because 4% of those on the list of employees a break. I have a say in choosing with whom I
had moved before the study and were therefore work. I have a great deal of say in planning
not eligible for inclusion.
my work environment". Pace and conflicting
demands are similar to Karasek's psychological
demands, and skill use and variety and control
SCREENING QUESTIONNAIRE
are similar to decision latitude. The additional
The questionnaire included questions on diet, dimensions
work social support, job
alcohol consumption, smoking habits, physical importance, were
and
satisfaction. Each work
job
exercise, work characteristics, social support, index was calculated by
adding responses to
life events, chronic difficulties, physical health, the questions described above
the score
psychological wellbeing, satisfaction, and psy- for each work index was classifiedand
tertiles
using
chiatric disorder.
into high, medium, and low levels.
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Scores

1 (low)

2 (middle)

3 (high)

4-09 (013)
1-74 (011)
13-46 (0-19)

3-29 (0-11)
338 (0-10)
15-65 (0-17)

2-80 (011)*
503 (0-1O)*
16-9 (0-17)*

5-27 (0-21)
1-75 (0-21)
13-88 (0-33)

4-34 (0-22)
3-32 (0-21)
16-04 (0-34)

3-91 (0-23)*
4-79 (0-23)
17-36 (0-36)*

4-28 (0-13)
2-19 (0-12)
14-11 (0-20)

3-36 (0-11)
3-51 (0-10)
15-25 (0-17)

2-70 (011)*
4-34 (0-10)*
16-54 (0- 16)*

5-33 (0-21)
2-16 (0-20)
14-15 (0-32)

4-32 (0-20)
3-42 (0-20)
15-17 (0-32)

3-94 (0-22)*
4-27 (0-22)*
17-51 (0-34)*

4-45 (011)
2-37 (0-10)
14-27 (0-17)

330 (0 11)
3-61 (0-10)
15-46 (0-17)

2-43 (0 1)*
4-46 (0-10)*
16-63 (0-17)*

5-51 (0-19)
2-25 (0-19)
14-78 (0-30)

4-21 (0-21)
3-62 (0-20)
15-93 (0-32)

3-61 (0-20)*
4-31 (0-20)*
16-91 (0-32)*

2-81 (0-12)
3-35 (0-11)
16-0 (0-18)

306 (0-11)
3-50 (0-10)
15-42 (0-17)

4-23 (0-.1)*
349 (0-10)
14-86 (0.18)*

3-71 (0-22)

4 16 (0-20)

3-48 (0-21)
16-50 (0-33)

3-31 (019)
15-7 (0-31)

5-30 (0.20)*
3-23 (0-20)
15-4 (0-32)*

Men
GHQ
ABS
SWLS
Women

2-27 (0-14)
4-17 (0-12)
16-52 (0-21)

3-11 (0-09)
3-53 (0-08)
15-57 (0-14)

4-54 (0-11)*
2-82 (0-10)*
14-37 (0-18)*

GHQ
ABS
SWLS

3-42 (0-21)
3-73 (0-10)
16-28 (0-32)

4-21 (0-19)
3-52 (0-18)
16-08 (0-29)

5-86 (0-23)*
2-60 (0.23)*
14-88 (0-36)*

Work characteristics

Skill and variety
Men
GHQ
ABS
SWLS
Women
GHQ
ABS
SWLS
Control
Men
GHQ
ABS
SWLS
Women
GHQ
ABS

SWXLS
Work social support
Men
GHQ
ABS
SWLS
Women

GHQ
ABS

SWLS
Work pace
Men
GHQ
ABS
SWLS
Women
GHQ
ABS
SWLS

Conflicting demands

* p<o-ooO 1.

GHQ= scores on the general health questionnaire - a high score indicates more negative
symptoms; ABS = affect balance scale - a high score indicates more positive than negative affect;
SWLS = satisfaction with life scale - a high score indicates higher satisfaction.

Table 2 Psychiatric disorder, wellbeing, and global satisfaction by externally assessed
work characteristics adjusting for age and employment grade (6 levels)
Scores
Work characteristics

2 (middle)

3 (high)

3-61 (0-15)
3 07 (0-13)

15-04 (0 22)

3-36 (0-12)
3-54 (0-10)
15-51 (0-17)

3-21 (0-13)**
3-59 (0 11)
15-72 (0 19)

4-27 (0 23)
3-27 (0 22)
15-75 (0-35)

(0-21)
(0-21)
15-18 (0 32)

4 39 (0 25)
3-53 (0-24)
16-30 (0.38)*

4 09 (0-13)
3-26 (0 11)
15-38 (0 23)

3-22
3-39
15-33

(0-11)
(0-10)
(0-17)
4-57 (0 20)
3-18 (0 20)
15-49 (0-31)

3-48 (0-13)
3-64 (0-12)**
15-65 (0 20)

(0-13)
(0 11)
(0-19)
4-48 (023)
3-51 (0 22)
15-82 (0 35)

3 48 (0 19)
3-56 (0-10)
15-51 (0-18)

1 (low)

Control
Men

GHQ
ABS
SWLS
Women

GHQ

ABS
SWLS
Work pace
Men

GHQ
ABS
SWLS
Women

4 09 (0-23)
3-30 (0-22)
16-32 (0-34)

GHQ
ABS
SWLS

4 49
3-13

4-43 (0-23)
3-42 (0 22)
15-38 (0.35)*

Conflicting demands
Men
3 30

GHQ

4-17 (0 23)
2-91 (021)
15-71 (0 34)

GHQ

ABS
SWLS
* p<0-05;

(0-13)

3-28 (0 11)
15-43 (0-18)

ABS
SWLS
Women

**

p<0 1.

3-36
3-41
15 34

(0-21)
(0-21)*
(0-33)
15-55
4 50
3-43

ults have been adjusted for the effects of employment grade.
Mean GHQ scores, measuring degree of psychiatric disorder, rose with increasing levels
(measured in tertiles) of work pace and conflicting demands in both men and women (table
1). The picture with global satisfaction was
similar; it decreased with both increasing work
pace and conflicting demands. However, although wellbeing on the affect balance scale
fell with increasing conflicting demands there
was little association with work pace.
By contrast, the external assessments ofwork
characteristics measured by personnel managers' perception of jobs were not associated
with psychological health outcomes except that
greater control over work was significantly associated with lower GHQ scores in men and
higher global satisfaction scores in women
(table 2).
Odds ratios for psychiatric disorder, measured by the GHQ, for self reports and external
assessments of work, adjusting for age and
employment grade, are reported in table 3.
There was very little change in these results
after adjusting for employment grade in addition to age.
Using strictly defined Karasek work indices,
there was an interaction between psychological
demands (work pace + conflicting demands)
and decision latitude (control + variety and
skill use) for men in relation to GHQ scores,
adjusting for age and employment grade, which
was statistically significant at the level p<005.
The same pattern was seen for women, although it was not statistically significant. In
men, 36-5% of those in the "high strain" cell
were possible cases of psychiatric disorder
(mean GHQ score=5 83) compared with
15 7% in the "low strain" cell (mean GHQ
score = 3 01). For men with low demands and
low decision latitude the mean GHQ score was
3-98; for men with high demands and high
decision latitude the mean GHQ score was
4 35. In women, 40-8% of those in the high
strain cell were possible cases of psychiatric
disorder (mean GHQ score = 6 - 5 6) compared
with 20-3% in the low strain cell (mean GHQ
score=3-28). For women with low demands
and low decision latitude the mean GHQ score
was 4 65; for women with high demands and
high decision latitude the mean GHQ score was
4-71. The interaction between psychological
demands and decision latitude was not statistically significant for wellbeing or global sat-

isfaction.
In agreement with published reports, work
pace had a stronger association with anxiety
than depression in both men and women (table
4). However, control was linked with both
depression and anxiety. Moreover, conflicting
demands as an aspect of psychological work
demands were strongly associated with both
depression and anxiety, although most powerfully with anxiety (table 4).
To assess the relative importance of each of
these work characteristics in relation to psychological disorder, linear models were analysed, in which GHQ scores were the
dependent variable, and each of the work char-
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Table 1 Psychiatnrc disorder, wellbeing, and global satisfaction by work characten'stics
adjusting for age and employment grade
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p value,

Work index

Medium

High

intertertile
trend

Sex

Count

Low

M
F
M
F
M
F
M
F
M
F
M
F
M
F

6821
3306
6826
3294
6823
3303
6822
3307
6818
3289
6825
3304
6829
3315

1-29
1-26
1-31
1-26
1-53
1-39
1-26
1-15
1-79
1-47
0 77
0-75
0-66
0 70

0-96
0-92
0 99
1-02
1 01
0 94
0 99
0-93
0.91
0 99
0.91
0-92
0 95
0 94

0-81
0-86
0-77
0-78
0-64
0 77
0-80
0-93
0-61
0-69
1-42
1-45
1-59
1-53

0 0001

Control

M

Pace

M
F
M
F

5879
2858
5879
2858
5879
2858

1 09
0-97
1-06
0 93
0-97
0 90

0.99
1 01
0-96
1-03
1 01
1-09

0 93
1-02
0 99
1-05
1-02
1-02

0-2334
0-8862
0-4262
0 4557
0-7678
0-1916

Work indices

Subjective:

Skill and variety

Control
Work social support

Job importance
Job satisfaction
Work pace

Conflicting demands

Objective:

F

Conflicting demands

0-0006
0 0001
0 0001
0 0001
0 0001
0 0001
0-0355
0-0001
0 0001
0 0001
0 0001
0 0001
0-0001

Table 4 Mean anxiety and depression scores by work characteristics (tertiles) adjusting for age and employment grade
Scores

Work characteristics
Men
Anxiety:

Control
Work pace

Conflicting demands
Depression:
Control
Work pace
Conflicting demands
Women
Anxiety:
Control
Work pace
Conflicting demands
Depression:
Control
Work pace
Conflicting demands

1 (low)

2 (medium)

3 (high)

F value

p value

4-69
3-79
3-60

4-27
4-18
4-19

3-97
4-82
4-98

41-7
101 9
167-9

0 0001
0 0001
0 0001

1-85

1-52
1-54
1-52

1-33
1-60
1-83

37-5
2-3
51-1

0 0001
0 0977
0 0001

4-65
4-69
4-63

4-45

4 25
4 07

5-08
5-44

15-7
24-8
59 0

0 0001
0 0001
0 0001

1-78
1-29
1-15

1-34
1-43
1-33

1-22
1-52
1-80

21-2
3-2
22-1

0 0001
0-0429
0 0001

1-48
1-23
5-11

acteristics was inserted in combination. As table
5 shows, each of the work characteristics had
independent effects on the GHQ score when
adjusting for the others. Moreover, there was no
evidence of multiplicative interaction between
psychological demands and control, as might
have been predicted by the job strain model,

port, F= 14-7, df 2, p<0-0001; negative affect,
F=18260, df 1, p<00001). However, in
women after adjusting for negative affect, the
effects of work social support and control became just non-significant (control, F = 2-88, df
2, p<0-0565; work social support, F = 2-67, df
2, p<0-0695, negative affect, F= 1240-2, df 1,
p<C00001). The difference in the mean GHQ
score between the highest and lowest tertiles
of work social support and control, adjusting
for age, employment grade, and marital status,
fell markedly after further adjusting for negative
affect. In men, the difference fell from 1 27 to
0 57 for control and from 1-92 to 0-82 for
support. In women the difference fell from 1- 12
to 0-67 for control and from 1-71 to 0-53 for
support.

but there was evidence of additive effects.
There were no statistically significant interactions between work characteristics and sex
in this model.
The association between work characteristics
and psychiatric disorder could be explained
by negative affectivity, a tendency to report
negatively about both work characteristics and
psychiatric disorder. This was tested using the
affect balance scale. The GHQ screens for both
mild and severe psychiatric disorder: it may
also partly measure negative affectivity. The Discussion
(high levels of
negative affect subscale of the affect balance Positive characteristics of work
social supwork
variety,
and
use
skill
control,
also
and
may
scale measures milder dysphoria
found to be related
measure negative affectivity. Thus, by ex- port) in civil servants were
less
amining the association between work char- to greater wellbeing and satisfaction andwere
demands
Conflicting
disorder.
psychiatric
and
adjusting
score
GHQ
the
and
acteristics
disfor negative affect, one may also be adjusting for strongly associated with more psychiatric
weaker
much
a
showed
work
pace
but
order
instance,
For
set.
negative affectivity/plaintive
control and work social support still show sig- association and was not significantly associated
nificant associations with the GHQ score after with wellbeing. It has been suggested that work
with
adjustment for negative affect (for men: con- pace may have a non-linear association
slow
too
or
fast
too
extremes,
Both
wellbeing.
trol, F 5 4, df 2, p<0 0045; work social sup=
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Table 3 Odds ratios for psychiatric disorder by subjective and objective work indices adjusting for age and employment
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between work characteristics and psychiatric disorder adjusting for

Men

Parameter

Control
0
1
2

Variety, skill use
0
1
2
Work social support
0
1
2
Pace
0
1
2
Confficting demands
0
1
2

No

Estimate

Women
p

Estimate

0 0001
0-942
0 397
0 000
0 0001

1-126

00438

0 000
0 0001

1-554
0717
0 000

p

0 0037

0-6803

0-0002

0-8975

0 0001

0-3480

0 0001

0-7231

0 0001

0-6324

0-845
0-142
0 000
1-254
0435
0 000
1-349
0305
0 000

0 0001

-1-047
-1-016
0 000

-1-167
-0 910
0 000
0 0001

-1-867
-1-112
0 000

-2-168
-1-351
0 000

6774

3226

a pace, are undesirable and time pressure enhances self esteem.25 Overall, interpretation of
the statistical significance of results should be
cautious because of multiple testing.
In men and women doing comparable jobs,
the association between work and psychological
health was similar. There was also no effect of
adjusting for employment grade, presumably
because there were minimal grade differences
in the GHQ scores.
In comparing the association of positive work
characteristics with the psychological indices it
seems that skill and variety, followed by control
and finally work social support, have the greatest associations with wellbeing and global satisfaction. In contrast, work social support has
the greatest effect on psychiatric disorder followed by control and finally skill and variety.
The importance of work social support in the
association with psychiatric disorder is paralleled by the findings with personal social
support in the non-work sphere.27
This study supports the differential relationship between psychological work demands, in terms of work pace, and anxiety and
depression. However, dissecting psychological
demands of work shows that conflicting job
demands are powerfully related to both depression and anxiety. Moreover, unlike findings
in the published reports, control is related to
both anxiety and depression in this sample. It
is interesting that these work dimensions have
independent effects on psychiatric disorder.
This supports the notion that these work characteristics can be separately defined and are
not merely measuring a composite judgement
of work dissatisfaction.
There is little overall support for a multiplicative interaction between job demands
and decision latitude although an interaction
was found for psychiatric disorder in men.
Certainly the negative effects of high demands
and low decision latitude seem additive,9 and
combined they lead to the highest GHQ scores.
It is difficult to be certain of the direction of
association in these cross sectional findings. Do
poor work characteristics lead to less wellbeing
and higher rates of psychiatric disorder? We
will only be able to test this definitively with

(dift)

p

our longitudinal data. On the other hand, does
psychiatric disorder lead to either reporting
negatively about the work environment or a
real deterioration in working conditions?3 The
strong associations between subjective work
characteristics and psychiatric disorder and
wellbeing contrast with the weak associations
between the objective work characteristics and
psychiatric disorder. In combination with a
relatively small association between objective
and subjective work characteristics in this study,
this would support a view that subjective work
characteristics represent subjective perception

alone and not the "real" characteristics of the

working environment. However, the personnel
manager's assessment of the characteristics of
individual's work may not have been sufficiently
accurate or comprehensive in this study, as they
may not be sufficiently knowledgeable about
the detail of individual workers' jobs. The extent to which personnel managers had direct or
regular contact with employees varied between
departments and between personnel managers
within departments. In the published reports,
there are moderate associations, although
largely at the group level, between subjective
perceptions of work and objective observer or
supervisor perceptions of work.27 This suggests
that subjective measures of work are at least
partially measuring the same underlying constructs as the objective measures of work.
Moreover, objective perceptions of work are
strongly associated with mental health outcomes. This makes these other explanations
less likely and supports the beliefthat subjective
work characteristics are genuinely associated
with psychological outcomes. Moreover, self
report (as well as externally assessed) work
characteristics have been related to short spells
of sickness absence in this cohort suggesting
that self reported work characteristics may predict illness related behaviour as well as self
reports of illness. Subjective perception of work
characteristics may be a mediating step between
objective working conditions and psychological
outcomes. This suggests that it may be the
employees' perceptions and interpretation of
their objective working conditions rather than
the working conditions per se which directly
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