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Background: A vast number of published studies have suggested a link between job satisfaction levels and
health. The sizes of the relationships reported vary widely. Narrative overviews of this relationship have
been published, but no systematic meta-analysis review has been conducted.
Methods: A systematic review and meta-analysis of 485 studies with a combined sample size of 267 995
individuals was conducted, evaluating the research evidence linking self-report measures of job
satisfaction to measures of physical and mental wellbeing.
Results: The overall correlation combined across all health measures was r = 0.312 (0.370 after SchmidtHunter adjustment). Job satisfaction was most strongly associated with mental/psychological problems;
strongest relationships were found for burnout (corrected r = 0.478), self-esteem(r = 0.429), depression
(r = 0.428), and anxiety(r = 0.420). The correlation with subjective physical illness was more modest
(r = 0.287).
Conclusions: Correlations in excess of 0.3 are rare in this context. The relationships found suggest that job
satisfaction level is an important factor influencing the health of workers. Organisations should include the
development of stress management policies to identify and eradicate work practices that cause most job
dissatisfaction as part of any exercise aimed at improving employee health. Occupational health clinicians
should consider counselling employees diagnosed as having psychological problems to critically evaluate
their work—and help them to explore ways of gaining greater satisfaction from this important aspect of
their life.

pidemiologists have long been aware that social and
environmental factors can contribute to the incidence of
many human diseases. Predictably, as the single activity
occupying most people’s waking time is work, pressures,
strains, and stresses within the workplace have been
identified as being a potentially important health factor.
Numerous theories now exist, developed from a wide range
of perspectives, postulating a direct link between organisational/workplace stress and wellbeing.1
There is growing evidence that current trends in employment conditions may be eroding levels of job satisfaction—
and directly damaging the physical and mental health of
employees.2 New working practices and rapid technological
advances are changing the nature of many jobs.3 Employees
are regularly being required to work well beyond their contracted hours, often unwillingly, as organisations struggle to
meet tight deadlines and targets.4 Work practices are becoming more automated and inflexible, leaving employees with
less and less control over their workload. Many organisations
are reducing their permanent workforce and converting to a
culture of short term contracts or ‘‘out-sourcing’’, increasing
feelings of job insecurity. These trends have undoubtedly
contributed considerably to the development of a ‘‘workaholic’’ culture throughout the UK and Europe—a climate
which is impacting negatively on the levels of enjoyment and
satisfaction employees gain from their work.
Governments in many developed industrial countries have
already drafted—or are drafting—legislation to make organisations accept greater responsibility for the impact of their work
practices on the health of their employees. Consequently, an
increasing number of employers are developing formal stress
intervention/management policies. Ideally, such policies should
be evidence based. However, in the past two decades alone,
considerable research effort has been directed at issues relating
to work related stress and health. The research database is

already enormous—and is growing at a considerable rate. Any
organisation starting to review the available evidence is likely to
be overwhelmed by the enormity of the task. Many different
workplace characteristics have been found to correlate significantly with both stress levels and health—and equally many
organisational and environmental factors have been found that
potentially moderate the effects of stressors.5 Furthermore, if
reviewed superficially, the evidence can easily appear to be both
contradictory and inconclusive.
Clearly, there is an urgent need for a systematic and
thorough review of the research evidence linking work
related stress factors with ill health. The HERMES (Health
and Employment Review: a MEta-Analysis Study) project
was instigated to start this task, funded initially by a grant
from the UK Health and Safety Executive. Of the factors
evaluated so far within this project, employee self-reported
job satisfaction has emerged as having by far the strongest
link with employee wellbeing. The findings of this part of the
HERMES project are reported below.
Previous meta-analyses have reported important relationships between important life/work characteristics and job
satisfaction, most notably life satisfaction6 and job performance.7 Using exactly the same statistical methodology—but
with a more comprehensive review of the literature using electronic methods not available to earlier authors and an extensive
search for ‘‘grey literature’’ and unpublished reports—this
paper reports the finding of an exhaustive systematic review/
meta-analysis of the available research examining the relationship between job satisfaction and both physical and mental
health.

METHODS
Rationale for the use of meta-analysis
As already stated, there are many, often apparently contradictory, published studies linking job satisfaction to measures
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Measures

Job satisfaction
Some theorists view job satisfaction as being the positive
emotional reactions and attitudes an individual has towards
their job.9 Others have viewed it as a bi-dimensional
construct consisting of ‘‘intrinsic’’ and ‘‘extrinsic’’ satisfaction dimensions,10 or alternatively of ‘‘satisfaction/lack of
satisfaction’’ and ‘‘dissatisfaction/lack of dissatisfaction’’
dimensions.11 More recently, debate has arisen as to whether
job satisfaction is a global concept or is composed of facets of
satisfaction with various aspects of an individual’s job.9 12 A
recent study13 has suggested that the most important determinants of job satisfaction are whether an employee finds
their job interesting, has good relationships with their
managers and colleagues, has a high income, is allowed to
work independently, and has clearly defined career advancement opportunities.
Measures of job satisfaction tend to fall into two broad
types: single item global measures and composite measures
of satisfaction with various job components. Those most
commonly found in this review were the Warr Job Satisfaction Questionnaire,14 the Occupational Stress Indicator,15
the Michigan Organisational Assessment Questionnaire,16 the
Job Diagnostic Survey,17 the Job Descriptive Index ‘‘work
itself’’ subscale,18 the Minnesota Satisfaction Questionnaire,19
and the Brayfield-Rothe Questionnaire.20 All are self-report,
multi-item questionnaires.

Health outcome
Health outcome measures were divided into those evaluating
mental health and those relating to physical health. Mental
health scales measuring depression, anxiety, burnout, selfesteem, and general mental health (predominantly hybrid
scales measuring elements of depression and anxiety) were
accepted; physical health scales were restricted to subjective
scales (mostly measuring a combination of ‘‘psychosomatic
complaints’’ such as headaches, dizziness, muscle pain, and
digestive problems), cardiovascular disease, and musculoskeletal disorders. The condition ‘‘strain’’ was created to
allow studies which combined mental and physical health
measures to be included.
Most self-rated health scales measure ill health, with high
scores denoting high levels of physical or mental disorder. High
levels of job satisfaction were hypothesised as being associated
with improved health. All correlations were converted to reflect
the extent to which they confirmed (or refuted) this hypothesis
(for example, if job satisfaction correlated negatively with a
measure of ill health, the correlation was evaluated as a positive
correlation between job satisfaction and good health).
Procedures
The procedures used to complete the systematic review and
meta-analysis were based on established best practice,8 21 and
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incorporated the relevant elements of the QUORUM statement. The Cochrane Collaboration (http://www.cochrane.
org) was created in 1992 with the purpose of ‘‘preparing,
maintaining, and promoting the accessibility of systematic
reviews of the effects of healthcare interventions’’. Of its
many major contributions to the field of healthcare research,
one of its most important has been the creation of guidelines
for the execution and reporting of meta-analyses and
systematic reviews. While these were prepared primarily for
reviews of randomised controlled trials, many of the
principles enshrined in the guidelines hold also for the
combination of the results of observational/correlational
studies.

Formulation of the review question
The study objective was to systematically review the research
evidence linking job satisfaction to measures of health, and
to subject this evidence to a series of meta-analyses to obtain
combined estimates of the strengths of these statistical
relationships. The literature contains a number of studies
giving a narrative review of these relationships but, to our
knowledge, no systematic meta-analysis review has been
published.

Inclusion/exclusion criteria
Intervention and observational studies were accepted if:

N

N
N
N
N

An evaluation of the relationship between a measure of
job satisfaction and a relevant health measure was
reported, using one of the following effect-size statistics:
correlation coefficient, linear regression coefficient (preferably standardised), R2 values from (multiple) regression analyses, odds-ratios/prevalence ratios, significant
test statistic (Student’s t, F ratio, or x2), group means (or
mean differences)
A normal working population was studied
Acceptably large samples (at least 30 respondents in total)
were evaluated
One of the following prospective or retrospective experimental designs was used: cross-sectional/correlational
cohort, longitudinal cohort, case-control comparison,
randomised control trial, group differences based on
existing criteria
The study report was published after 1970.

Search for and location of eligible studies
An initial comprehensive electronic search for relevant
literature was carried out using the databases PsychInfo,
PubMed, Social Sciences Citation Index, Arts & Humanities
Citation Index, and ERIC. A list of all journals that might
potentially yield eligible studies (irrespective of publication
language) was then compiled and confirmation obtained that
all were included in the databases searched. Any remaining
journals were scanned using their individual websites or
other (non-electronic) databases.
Stress Medicine, Work & Stress, and the Journal of Occupational
and Organisational Psychology were then hand searched for
relevant articles published in the past five years. For every
paper found that had been missed by the electronic search,
the reasons were determined, a revised list of keywords
created, and the electronic searches repeated.
As not all research studies are published in mainstream
journals, the so-called ‘‘grey literature’’ was then searched,
including conference abstracts, thesis/dissertation abstracts,
non-refereed journals, government reports, and technical
reports. Finally, leading academics known to be actively
researching in this field were written to with a request for
details about any relevant unpublished studies owned by

Occup Environ Med: first published as 10.1136/oem.2002.006734 on 18 January 2005. Downloaded from http://oem.bmj.com/ on 17 August 2018 by guest. Protected by copyright.

of health. Standard narrative literature review methods are
inadequate in this situation; more quantitative methods
are needed. The statistical methods of meta-analysis were
developed to meet this need. These enable the quantitative
results of several individual studies to be amalgamated and
provide a combined estimate of effect size (that is, in this
context, of the correlation between job satisfaction and
health). Meta-analytical statistics are based on much larger
sample sizes and yield weighted average effect size estimates
that are more accurate than those from individual studies—
and are sensitive to findings of different magnitude across
studies.8 Most importantly, meta-analysis methods enable
researchers to determine the strength and direction of relationships after eliminating variance due to statistical artefacts
such as sampling and measurement error.6
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Job satisfaction versus health

Establishment of methodological criteria
Less methodologically rigorous studies are more likely to
produce inflated effect sizes (that is, to overestimate the
strengths of the relationships between job satisfaction and
health). Well established and agreed measures of methodological rigour have been established by the Cochrane Collaboration for combining randomised controlled trials in a
meta-analysis, but a thorough search failed to identify
criteria suitable for correlational studies. A measure of
methodological rigour was thus developed specifically for
this meta-analysis.
The literature was scanned for guidelines on research
procedures in organisational psychology. The methodological
criteria identified were added to those used for medical
studies, to create a list of 26 criteria potentially relevant for
assessing methodological quality in correlational studies. Six
experienced researchers in the field of organisational
psychology were asked to examine these criteria and to
rank in order the 10 they considered most important for
organisational psychology research. The following 10 criteria
were rated clearly higher than all others:

N
N
N
N
N
N
N
N
N
N

Sample representative of organisation(s) studied
Sample stratified for gender, age, level of seniority, ethnic
origin, or degree level
Summary statistics for gender, degree level, occupation,
industry, country, age
Response rate adequate
Sample size acceptable
Job satisfaction and health outcome measures acceptable
(that is, validated, reliable, internally consistent and either
continuous or ordinal)
Useable effect size statistic(s) reported (or obtainable from
authors)
Statistical analysis of study findings appropriate
Adjustment made for important confounding factors
Attrition rate adequate (if longitudinal design used).

Each study considered eligible for the meta-analysis was
rated according to these criteria (0 = unacceptable; 1 = acceptable) and a summated ‘‘rigour’’ score computed (range 0–
10).
Statistical methods
Because of the nature of the studies being reviewed, the vast
majority of reports provided effect sizes in the form of
correlation coefficients or regression coefficients. In those
instances where other types of effect size statistic were
reported (for example, odds ratios, mean differences, etc),
these were converted to correlation coefficients using
standard formulae.8 21 22
For each study that passed the review quality criteria
detailed above, a correlation table was then constructed
containing the correlations between all of the measures, the
reliability alpha coefficients for each measure, and an
indicator of whether or not each correlation was in the
expected direction. This information was then entered
into the ‘‘Comprehensive Meta-Analysis (CMA)’’ computer
program.23
Initially, the effects of sampling error were corrected for by
replacing the distribution of observed correlations with the
distribution of population correlations. The mean of the latter
distribution was estimated by the mean of the observed
correlations weighted by sample size; the variance was
estimated by subtracting the variance due to sampling error

from the variance of the observed correlations (this estimates
the actual variation in the study correlations without the
extra (nuisance) variance due to sampling error).
Correlation coefficients tend to be biased towards zero
because of artefacts. In most of the studies eligible for
inclusion in this review, job satisfaction and health were both
usually measured with imperfect statistical reliability (conventionally measured using the Cronbach alpha coefficient).
This can attenuate the magnitude of the observed correlations, so the Schmidt and Hunter correction formula8 was
applied to each correlation to adjust for the reliability of the
measures used. Where reported, the actual study reliability
statistic was used; otherwise, the published ‘‘norm’’ reliability was used.
A formal significance tests for heterogeneity between the
studies included in the meta-analysis was statistically
significant, indicating considerable study-to-study variation.
However, this test has low power and must be treated with
caution. There were no obvious technical or scientific reasons
for excluding any of the studies, so all were retained in the
analysis. The conclusions drawn are based on the random
effects model estimates of the combined correlations.
Two sensitivity analyses were carried out to investigate
the influence on the combined correlation estimates of
(a) the decade in which the study was published and
(b) the rigorousness of the study (as determined by the
‘‘rigour’’ score described above). Although there were many
other potential factors that could have increased the variation
between the studies evaluated (primarily, range restriction of
scales and differing validities), there was insufficient
information provided in the vast majority of reports to make
the necessary corrections. Similarly, too few studies provided
information on the characteristics of the study sample to
permit informative sensitivity analyses other than those
described above.

RESULTS
The expected relationship was that an increase in job
satisfaction would be associated with improved health. The
unadjusted and adjusted combined correlation estimates are
summarised in table 1; the corresponding Forrest plots are
shown in fig 1. The effects of both year of study and ‘‘rigour’’
rating are summarised in table 2.
The overall combined studies relationship found between
job satisfaction and (good) health was indeed positive
(r = 0.312, adjusted r (ř) = 0.370). Job satisfaction was much
more strongly associated with mental/psychosocial problems
than with physical complaints. The largest relationship was
found for burnout (r = 0.409, ř = 0.478); only five of the 62
studies into burnout identified failed to reach statistical
significance.
Job satisfaction also correlated positively, but slightly less
strongly, with the other mental health characteristics considered: depression (r = 0.366, ř = 0.428); anxiety (r = 0.354,
ř = 0.420); self-esteem (r = 0.351, ř = 0.429); general mental
health (r = 0.318, ř = 0.376). While the relationship between
job satisfaction and strain was also relatively high (r = 0.310,
ř = 0.341), the correlation with subjective physical illness was
more modest (r = 0.235, ř = 0.287).
The lowest correlations were found for the two physical
illnesses studied: cardiovascular disease (r = 0.113, ř = 0.121)
and musculoskeletal disorders (r = 0.078, ř = 0.079).
Studies published since 1990 tended to produce similar
or slightly smaller correlations than those completed before
that date, with the exception of general mental health (for
which the correlation increased slightly). The ‘‘rigour’’ rating
given to each study had a slightly stronger but inconsistent
influence; highly rated studies involving general mental
health tended to produce the highest correlations with job
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them and for contact addresses for other researchers known
to them who might have unpublished studies.
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Health outcome

No. of
studies

Combined correlation coefficient (95% CI)
Total sample
size
Fixed effects model
Random effects model

Heterogeneity test

Unadjusted
Anxiety
Burnout
Cardiovascular disease
Depression
General mental health
Musculoskeletal disorders
‘‘Other’’ illness
Subjective physical illness
Self-esteem
Strain
Combined

60
62
13
46
142
4
3
119
13
23
485

36443
19944
5303
38941
95814
2442
2124
58762
2529
5693
267995

0.322
0.396
0.147
0.349
0.331
0.078
0.315
0.228
0.345
0.319
0.310

(0.313
(0.385
(0.120
(0.341
(0.326
(0.039
(0.276
(0.220
(0.310
(0.295
(0.306

to
to
to
to
to
to
to
to
to
to
to

0.331)
0.408)
0.173)
0.358)
0.337)
0.118)
0.353)
0.235)
0.379)
0.342)
0.313)

0.354
0.409
0.113
0.366
0.318
0.078
0.251
0.235
0.351
0.310
0.312

(0.319 to 0.388)
(0.378 to 0.439)
(0.041 to 0.183)
(0.310 to 0.421)
(0.299 to 0.336)
(0.039 to 0.118)
(20.167 to 0.593)
(0.211 to 0.259)
(0.251 to 0.443)
(0.230 to 0.385)
(0.299 to 0.325)

Q(59) = 650.7, p,0.001
Q(61) = 355.5, p,0.001
Q(12) = 55.0, p,0.001
Q(45) = 1553.1, p,0.001
Q(141) = 1130.7, p,0.001
Q(3) = 2.3, p = 0.519
Q(2) = 124.4, p,0.001
Q(118) = 937.8, p,0.001
Q(12) = 80.9, p,0.001
Q(22) = 208.8, p,0.001
Q(487) = 6191.8, p,0.001

Schmidt-Hunter adjusted
Anxiety
Burnout
Cardiovascular disease
Depression
General mental health
Musculoskeletal disorders
‘‘Other’’ illness
Subjective physical illness
Self-esteem
Strain
Combined

60
62
13
46
141
4
3
119
13
24
485

36443
19944
5303
38941
95814
2442
2124
58762
2529
5693
267995

0.383
0.463
0.163
0.412
0.393
0.079
0.360
0.272
0.439
0.355
0.367

(0.374
(0.452
(0.136
(0.404
(0.388
(0.039
(0.323
(0.265
(0.407
(0.333
(0.364

to
to
to
to
to
to
to
to
to
to
to

0.392)
0.474)
0.189)
0.421)
0.399)
0.118)
0.397)
0.280)
0.470)
0.377)
0.371)

0.420
0.478
0.121
0.428
0.376
0.079
0.286
0.287
0.429
0.341
0.370

(0.379 to 0.459)
(0.443 to 0.512)
(0.043 to 0.197)
(0.361 to 0.490)
(0.353 to 0.397)
(0.039 to 0.118)
(20.201 to 0.660)
(0.255 to 0.319)
(0.304 to 0.540)
(0.250 to 0.426)
(0.354 to 0.385)

Q(59) = 1051.7, p,0.001
Q(61) = 534.7, p,0.001
Q(12) = 65.4, p,0.001
Q(45) = 2431.1, p,0.001
Q(142) = 1778.8, p,0.001
Q(3) = 2.6, p = 0.452
Q(2) = 170.6, p,0.001
Q(118) = 1886.3, p,0.001
Q(12) = 144.2, p,0.001
Q(22) = 320.8, p,0.001
Q(484) = 10028.1, p,0.001

satisfaction, while correlations tended to decrease with
increased rating for physical illness, cardiovascular disease,
and strain.

DISCUSSION
This paper reports a meta-analysis of almost 500 studies of
job satisfaction, incorporating over 250 000 employees in a
large variety of different organisations based throughout the
world. The largest combined statistical correlations found
were between job satisfaction and measures of mental
health; smaller relationships were detected for measures of
physical health. All of the correlations were positive and
highly statistically significant. The authors of this paper
contend that the combined correlations were sufficiently
large numerically to be considered as being both strong and
extremely important.
The studies accepted for inclusion in the analysis were
predominantly cross-sectional and observational. Furthermore, the high levels of statistical significance obtained for
the correlation estimates were virtually inevitable given the
very large sample size represented by the combined studies
data set (the statistical significance level for a correlation
coefficient is related directly to the size of the sample from
which it is estimated). Thus, a causal relationship between
employee health and job satisfaction cannot be automatically
inferred directly from the statistical evidence. A consideration
of the psychological issues involved is also needed.
In the context of this review, however, causal inferences do
appear to be very plausible. The meta-analysis findings
indicate that, on average, employees with low levels of job
satisfaction are most likely to experience emotional burn-out,
to have reduced levels of self-esteem, and to have raised
levels of both anxiety and depression. Many people spend a
considerable proportion of their waking hours at work. If
their work is failing to provide adequate personal satisfaction—or even causing actual dissatisfaction—they are likely
to be feeling unhappy or unfulfilled for long periods of each
working day. It seems reasonable to hypothesise that such
individuals are at increased risk of experiencing a lowering
of general mood and feelings of self-worth while at work,
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culminating in mild levels of depression and/or anxiety. If
continued unresolved for any length of time, such emotions
could eventually lead to emotional exhaustion, particularly
if the individual is unable to prevent their feelings from
spilling over into their home/social life.
The numerical sizes of the relationships found between job
satisfaction and many of the mental health measures are also
noteworthy. Correlations involving measures of workplace
stress/health rarely exceed r = 0.333 (that is, R2 = 10%). In
this meta-analysis, the corrected combined correlations
between job satisfaction and each of burnout, self-esteem,
depression, anxiety, and general mental health were well in
excess of this figure. The importance of such strong correlations should not be underestimated. For example, the
corrected combined correlation between job satisfaction and
burnout was ř = 0.478. As the measures were re-scaled for
the meta-analysis so that increases in job satisfaction were
related to improvements in wellbeing, a one standard
deviation decrease in job satisfaction level corresponds
statistically to an average increase in symptoms of burnout/
emotional exhaustion of almost one-half of one standard
deviation. A modest decrease in job satisfaction levels is
therefore associated with an increase in the risk of employee
burnout sufficiently large to be of considerable clinical
importance.
Interpreting the size of a correlation coefficient has always
caused difficulty. Several authors have attempted to provide
practical guidelines; the most commonly quoted are those
advocated by Cohen.24 However, as Rosenthal and colleagues
state in their excellent discussion of this issue,22 ‘‘mechanically labelling … [correlation coefficients] … automatically
as ‘small’, ‘medium’ and ‘large’ can lead to later difficulties …
even ‘small’ effects can turn out to be practically important’’.
They then cite a number of published examples to prove their
case, the most celebrated of which is the major biomedical
study25 that reported that regular use of aspirin significantly
reduced the risk of heart attack in the US population. The
findings were so dramatic that the aspirin part of the study
was terminated prematurely, with a statistical significance
level reported as p , 0.000001. Using the data in the study
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Table 1 Effect-size summary statistics for relationship between job satisfaction and health measures
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Combined (33)
Combined (33)

Fixed
Rando

Fixed
Rando

Leung
Cheng
Shaffer
Shaffer

1998
2000
1998
1998

Lu
2000
Lau
1998
Siu
1993
Siu
1996
Siu
1996
Siu
1997
Chiu
1994
Chiu
1999
CISMS Hong Kong Only 1998
Ho
1996
Wong
1999
Wong
1999
Yuen
1996

6063
6063

106
77
160
153
496
496

293
80
101
138
158
187
666
467
272
65
78
85
114
2734
2734
0.099
0.116
0.080
0.082
0.045
0.084

0.059
0.114
0.101
0.086
0.080
0.074
0.039
0.045
0.061
0.127
0.115
0.110
0.095
0.019
0.052

StdEr
0.059
0.114
0.092
0.101
0.086
0.080
0.040
0.074
0.073
0.061
0.127
0.094
0.110
0.115
0.095
0.072
0.019
0.045

0.215
–0.060
–0.063
–0.090
0.076
0.015

0.004
–0.163
0.001
0.136
0.571
0.115
0.329
0.270
0.172
0.057
–0.204
0.178
0.292
0.293
0.211

Lower
0.213
–0.175
–0.109
0.292
0.045
0.527
0.374
0.361
0.301
0.112
–0.004
0.444
0.005
0.275
0.159
0.229
0.343
0.280

0.541
0.376
0.245
0.226
0.249
0.332

0.230
0.275
0.377
0.441
0.748
0.384
0.457
0.425
0.391
0.504
0.241
0.546
0.587
0.361
0.396

Upper
0.419
0.264
0.245
0.602
0.365
0.717
0.500
0.583
0.533
0.338
0.457
0.688
0.412
0.626
0.487
0.474
0.407
0.435

0.338 0.013 0.315 0.360
0.318 0.032 0.261 0.374

0.390
0.166
0.093
0.070
0.164
0.178

0.119
0.059
0.196
0.296
0.668
0.254
0.395
0.350
0.285
0.297
0.019
0.377
0.452
0.327
0.307

Effec
0.320
0.047
0.070
0.461
0.211
0.631
0.439
0.480
0.424
0.228
0.240
0.579
0.218
0.469
0.333
0.358
0.376
0.360

Forrest plot of the Hunter-Schmidt corrected meta-analysis.

0860
0878
0884
0884

0546
0547
0613
0701
0701
0805
0834
0835
0877
0879
0881
0881
0883

Citation
YearDAT NTot
0546 Lu
2000
293
0547 Lau
1998
80
0591 Siu
1996
122
0613 Siu
1993
101
0701 Siu
1996
138
0701 Siu
1996
158
0802 Siu
1998
634
0805 Siu
1997
187
0844 Yeung
1999
193
0877 CISMS Hong Kong Only 1998
272
0879 Ho
1996
65
0880 Fung
1996
117
0881 Wong
1999
85
0881 Wong
1999
78
0883 Yuen
1996
114
0885 Chui
1997
196
2833
2833

–1.00

–1.00

Health is worse

–0.50

–0.50

0.00

0.00

Health is better

0.50

0.50

1.00

OSI2 Job Satisfaction
OSI2 Job Satisfaction
Hackman Oldman
Hackman Oldman

OSI2 Job Satisfaction
OSI2 Job Satisfaction
OSI Job Satisfaction
OSI2 Job Satisfaction
OSI2 Job Satisfaction
PMI
Brayfield Rothe
Kalleburg 1997
OSI2 Job Satisfaction
OSI2 Job Satisfaction
OSI2 Job Satisfaction
OSI2 Job Satisfaction
OSI2 Job Satisfaction

1.00 Jobsathk
OSI2 Job Satisfaction
OSI2 Job Satisfaction
OSI2 Job Satisfaction
OSI Job Satisfaction
OSI2 Job Satisfaction
OSI2 Job Satisfaction
OSI2 Job Satisfaction
PMI
Minnesota Satn Qn
OSI2 Job Satisfaction
OSI2 Job Satisfaction
OSI2 Job Satisfaction
OSI2 Job Satisfaction
OSI2 Job Satisfaction
OSI2 Job Satisfaction
Agho, Price, Mueller 92

Siu and Cooper
OSI2 Combined MH PH
QES Combined MH PH
QES Combined MH PH

OSI2 Physical Health
OSI2 Physical Health
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report, the relevant correlation coefficient is very low
(r = 0.034). In most other contexts, this would be considered
much too small to be of any interest or importance. In fact,
this result has saved countless thousands of lives since its
publication and has passed into normal clinical practice. The
importance of a correlation coefficient is frequently context
dependent. We wish to argue that, in the context of
observational studies involving primarily ‘‘soft’’/subjective
measures, a combined (adjusted) correlation of 0.370 is, as
stated above, ‘‘sufficiently large numerically to be considered
as being both strong and extremely important’’.
Equally, the dangers of over-stating the extent of the
relationships found must also be avoided. Some researchers26
argue cogently that standardised regression coefficients and
correlations are imperfect measures of effect-size; unfortunately, the better alternatives suggested are reported for very
few studies, and they are not available in the widely used
meta-analysis software, so there is no real practical alternative. The vast majority of meta-analyses published combine
the results of comparative studies (usually randomised
controlled trials), so use odds ratios as the effect-size of
choice. However, the studies of interest to this review were
almost exclusively observational and so reported correlation/
regression coefficients. While the assumptions underpinning these coefficients can be problematic statistically (for
example, linear relationships usually have to be assumed),
the techniques for combing these are well developed.
While their average impact on individual employees may
be important, even very large coefficients account for only a
modest amount of overall variation in health levels. As stated
above, the corrected correlation between job satisfaction and
burnout was ř = 0.478, corresponding to an R2 value of just
22.8%. That is, less than one-quarter of the variation in
burnout scores is accounted for. While job satisfaction may
have a clearly discernible impact on this aspect of mental
health, there are also many other factors involved (at least
77.2% of the variation in burnout ratings remain unaccounted for).
In common with other statistical methods, the results
obtained from a meta-analysis are subject to various potential
sources of bias. A combined effect-size estimate is only as
good as the individual values from which it is composed—
there are no standards widely adopted for the presentation of
observational studies, so the studies included were of very
variable quality. Some study reports indicated that measures
of both job satisfaction and health were included, but no
useable effect-size statistics were reported; this would
suggest that there may be a bias in favour of significant
correlations, inflating the combined estimate. However, a
funnel plot of the effect-sizes included in the meta-analysis
suggested that this was not a major problem. Finally, the
great majority of studies used self-report measures of both
job satisfaction and health, so there will have been some
inflation of the individual correlation coefficients due to
shared variance.
There are issues also with the concept of job satisfaction
itself. Job satisfaction is generally measured by asking
individuals to rate individual facets of their work and then
aggregating these into a single (global) score. The widely
used Job Descriptive Index18 measures five facets of job
satisfaction, specifically satisfaction with the work itself, pay,
promotion, supervision, and co-workers. Working hours, job
security, supervisor support, and changes in job control levels
have also been related to individual job satisfaction levels.27 28
Some critics argue, however, that facet measures of job
satisfaction should be separated from overall satisfaction, as
they are conceptually different.29 Overall satisfaction is
essentially the global attitude or feeling an individual has
about their job as a whole and may be related to internal

Occup Environ Med: first published as 10.1136/oem.2002.006734 on 18 January 2005. Downloaded from http://oem.bmj.com/ on 17 August 2018 by guest. Protected by copyright.

(0.224 to 0.290)
(0.360 to 0.404)
(20.031 to 0.247)
(0.145 to 0.185)
(0.346 to 0.362)
(0.171 to 0.200)
(0.215 to 0.291)

110

Job satisfaction versus health

the effects of the changes made to work practices. If the
hypothesised causal link does exist, changes in this scale
should predict later changes in overall employee health
levels.
Finally, there are equally challenging implications for
occupational health professionals. The wellbeing of employees—and in particular their mental health—may be compromised if their work is causing them to experience high levels
of dissatisfaction. Thus, the extent to which individuals feel
satisfied with their work becomes an important (mental)
health issue. In addition to conventional therapeutic approaches, employees diagnosed as having even a mild mental
health problem might usefully be counselled to take a hard
and critical look at how they feel about their work. If specific
tasks they are required to do as part of their job are identified
as causing particular dissatisfaction, the employee should be
assisted to appropriately change these (for example, by
discussing the issue with a manager or colleagues). If the root
of the dissatisfaction is more global, a change of job or
occupation may be warranted; however, this constitutes a
major and stressful life change in itself, so should be
considered very carefully.
The notion that health levels can be improved by making
changes to work practices intended primarily to enhance
facet and/or overall job satisfaction is compelling. Well
designed comparative longitudinal studies are now needed
in which the effects of workplace interventions on individual
employee job satisfaction and health levels are properly
monitored. In the meantime, there are good theoretical
reasons for hypothesising that job satisfaction is causal
linked to health—and particularly to mental wellbeing.
Organisations are urged to consider developing stress management policies aimed at identifying and eradicating work
practices that cause most job dissatisfaction.
Conclusions
This large scale meta-analysis of almost 500 studies has
provided, for the first time, a clear indication of the immensely strong relationship between job satisfaction and both
mental and physical health. The correlations identified are
numerically large and highly significant (in both the statistical and clinical sense of the word). The relationships are
particularly impressive for aspects of mental health, specifically burnout, lowered self-esteem, anxiety, and depression,
where it can now be confirmed that dissatisfaction at work
can be hazardous to an employee’s mental health and
wellbeing. Importantly, the relationships found were much
greater than with any other work characteristic evaluated.
This has important health implications for the design and
delivery of employee health intervention programmes. The
results of this study allow us to conclude that risk assessments of stress in the workplace should attempt to pinpoint
those aspects of work that are causing most dissatisfaction
among employees (for example, hours of work, organisational management style, workload, work control/autonomy,
etc) as these are likely to be also the factors causing raised
levels of stress. After meaningful consultation with employees, work practices should be changed appropriately—and
the impact of these measured both in terms of their effect on
stress levels and on job satisfaction. If the causal relationship
hypothesised holds, changes which have the greatest impact
on job satisfaction can be expected to produce the greatest
benefits to employee mental health (in particular, to reduce
levels of burnout/emotional exhaustion)—with a beneficial
knock-on effect for organisational health. Occupational
health clinicians should also consider counselling employees
diagnosed as having a stress related health problem to
critically evaluate their work and to explore ways of gaining
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characteristics such as personality. Satisfaction levels can
vary markedly between different job facets—and these in
turn may be different from an employee’s overall feeling of
job satisfaction. Theoretically, an individual may have high
satisfaction with many facets of their job but still feel overall
job dissatisfaction (for example, they may enjoy the facets of
their job but be unhappy about the organisation they are
working in). Within the context of this study, however, such
a distinction may be largely academic: individuals with low
levels of satisfaction either with facets of their job or with
their job overall may be at increased risk of experiencing an
adverse effect on their mental health.
The papers accepted into this review mostly reported
studies carried out in Western Europe, the USA, and
Australasia, but many studies were included from other,
very different, geographical areas (for example, Asia). This
raises a problem of combining studies from different cultures,
where attitudes to and perceptions of job satisfaction may
differ considerably, and from a wide variety of occupations.
Certainly, measurement of very subjective concepts such as
job satisfaction should be tailored to deal with important
cultural and occupational differences—although most studies tended to use one of a small number of standard and
validated scales. However, the authors are unconvinced that
the relationship between job satisfaction and health will be
affected greatly by either cultural or occupational factors—
and no evidence of this was found. Lack of work satisfaction
is likely to have a negative impact on an individual’s feelings
about themselves and their life, leading to a reduction in
health (particularly mental health), irrespective of type of
work and culture.
Despite the reservations expressed above—and even
allowing for some bias leading to an inflated estimate of
the overall effect size/correlation—the emergence of job
satisfaction as by far the highest statistical correlate with
health of the workplace characteristics systematically
reviewed so far has important implications. Organisations
are being required to accept greater responsibilities for the
impact of their work practices on employee health levels.
Recent research suggests that effective stress intervention
policies require good communications between management
and employees.30 31 Workplace policies aimed at improving
employee health should be developed through a meaningful
dialogue between employees and managers to identify those
facets of current work practices that are causing most stress.
This meta-analysis suggests that any changes implemented
should be monitored for their impact on job satisfaction as
well as on employee stress levels. Indeed, there may be a case
for identifying those aspects of work causing most job
dissatisfaction, and then implementing agreed changes
aimed at improving job satisfaction levels. Although organisations may find it easier to influence facet elements of job
satisfaction, ways of improving global satisfaction (for
example, by changing management practices) need to be
explored. Importantly, changes implemented must be desired
by the employees and may need to be flexible. For example,
increasing job control levels may help some employees—but
might actually result in decreased job satisfaction in those
who prefer to have their work schedules rigidly defined.
Organisations should not assume that changes made to
work practices will be automatically effective. Rigorous
evaluation is needed using relevant organisational and
employee measures, with the latter including health factors
such as sickness and absenteeism rates. However, changes in
health levels may take some time (even years) to manifest,
whereas improvements in facet and/or global job satisfaction
levels may be more immediately discernible. A good job
satisfaction scale, developed for the specific needs of the
organisation if necessary, must be included as a measure of
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greater satisfaction from this important and time consuming
aspect of their life.
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