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FEYER A-M, WILLIAMSON A, MANDRYK J, de SILVA I, HEALY S. Role of psychosocial risk
factors in work-related low-back pain. Scand J Work Environ Health 1992;18:368—75. The experience
of low-back pain and its psychosocial associates were directly compared among sufferers drawn from
three populations, a blue-collar working group, a white-collar working group, and a patient group. Sufferers
drawn from the patient population revealed the expected psychological disturbance. There was no evi-
dence of such involvement for sufferers still at work. Disability resulting from low-back pain was posi-
tively linearly related to severity of pain for sufferers drawn from working groups, irrespective of psycho-
logical disturbance. For patients, on the other hand, the presence of psychological disturbance modified
the relationship between severity and disability such that no simple linear relationship existed between
the two variables. Work dissatisfaction was not found to be related to the presence of, and did not ac-
count for disability resulting from, low-back pain in working subjects.

Key terms: disability, etiology, premorbid risk indicators, prospective study, severity of pain, time off

work, work dissatisfaction.

The association of nonphysical factors with low-back
pain has been one of the more robust findings in the
literature reporting factors associated with low-back
pain. Two factors, psychological state and aspects of
work satisfaction, have been the main focus of re-
search. Low-back pain has been consistently associated
with neurotic signs such as depression, anxiety, and
heightened somatic awareness in low-back pain suf-
ferers drawn from patient populations (1—5). While
several studies have suggested similar associations be-
tween psychological factors and low-back pain in non-
patient populations, the findings have not been con-
sistent (6—10).

Aspects of the work environment and work satis-
faction have also been found to be associated with low-
back pain in industrial and general population studies.
Several studies have reported that sufferers of low-back
pain and back injury claimants are more likely to be
dissatisfied with their jobs (11—13), attract poor ap-
praisal from supervisors (14), and be more likely to
experience a poor psychosocial work environment (15,
16), but contradictory findings have also been reported
(17, 18).

A problem for the interpretation of these findings
has been the absence of prospective investigations of
the involvement of nonphysical factors in the occur-
rence of back pain in working populations. This lack
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has made the determination of cause-effect relation-
ships difficult. Recently, Bigos and his colleagues (19)
conducted a prospective study of the role of nonphysi-
cal factors in the response to back pain at work, name-
ly, whether or not an individual will file a back injury
report. They found that aspects of psychological re-
sponse, measured by the Minnesota Multiphasic Per-
sonality Inventory (MMPI), and work dissatisfaction
predicted the incidence of back injury claims in a large
heterogeneous group working in a low-risk setting.
However, the MMPI scores for these working subjects
did not reflect the pattern of neurotic symptoms typi-
cally reported for chronic patients attending pain
clinics, or even score elevations outside the normal
range. Furthermore, the strength of prediction was
considerably greater when both psychosocial risk fac-
tors and a prior history of treated back injury were
present.

The etiologic role of nonphysical factors in the de-
velopment of occupational low-back pain remains
largely unresolved. In particular, it is unclear whether
psychosocial factors act as determinants or associates
of pain sensation or pain experience and whether this
experience is differentially affected by being, or having
been, a patient with established low-back pain.

The aim of the present study was to compare the
psychosocial associates of low-back pain among
sufferers who remain at work and those who do not.
Furthermore; within the group who remain at work,
the study also sought to examine the relationship be-
tween work satisfaction and the experience of low-back
pain. Since several studies have suggested that exposure
to monotonous work may be related to low-back pain
(15, 16), both a blue- and a white-collar group was in-
cluded in the study.



Subjects and methods

Methods

A self-report questionnaire was designed to gather in-
formation on low-back pain and possible risk indica-
tors of low-back pain. The questionnaire consisted of
three instruments.

Presence and degree of disability. The first instrument
in the questionnaire was designed to obtain informa-
tion about the presence of low-back pain, its onset and
progress, the anatomical site affected, and the profes-
sional help sought. The subjects were also asked about
the worst episode of low-back pain they had experi-
enced during the last 12 months. The severity of this
episode was described by the subject on a 100-mm
visual analogue scale ranging from ‘‘not severe at all’’
to ‘“very severe.”’ The disability caused by low-back
pain during the worst episode was evaluated by two-
and three-item questions, covering a range of activi-
ties such as daily living, social life, sport, other recre-
ation, and work. In addition, the subjects were asked
if they took time off work during the worst episode
of low-back pain, and, if so, the number of days taken.

Psychological components of ill health. The psycho-
logical components of ill health were measured with
the 28-item General Health Questionnaire (GHQ) (20).
The GHQ assesses specific dimensions of the psycho-
logical state of participants. It is a normed and exten-
sively used scale which provides measures of somatic
symptoms, anxiety and insomnia, social dysfunction,
and severe depression.

Perceptions of the work environment. Perceptions of
the work environment were evaluated with an adap-
tation of the Work Environment Scale (21). This scale
consists of 90 items divided into 10 subscales which
describe individuals’ perceptions of different aspects
of their work environment. The 10 subscales are in-
volvement, peer cohesion, supervisor support, auton-
omy, task orientation, work pressure, clarity, control,
innovation, and physical comfort. For each item the
subjects select one of two options, true or false. This
instrument was adapted so that, for each item, the sub-
jects were also asked to describe how they would like
their work environment to be. The discrepancy between
the actual and preferred work environment scores
provided a measure of dissatisfaction with the actual
work environment.

Subjects

A high-risk white-collar group, a high-risk blue-collar
group and a chronic low-back pain patient group were
chosen for study. The white-collar group consisted of
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registered nursing staff at a large teaching hospital in
Sydney. All of the members of the ward staff present
when the study team member visited each ward were
approached to participate in the study. There were no
refusals. A total of 257 members of staff, represent-
ing all sectors of the hospital, volunteered to partici-
pate. The aim was to recruit a reasonably representa-
tive sample of nurses from all units of the hospital,
since practical constraints made it too difficult to ob-
tain a truly random sample. One hundred and seventy-
three questionnaires were returned, of which 164 (64%)
were complete and used in the analysis.

For the blue-collar working group, 256 postal work-
ers, consisting of both postal delivery officers and mail
sorting officers, volunteered to participate. Employees
in 10 metropolitan Sydney post offices and seven mail
centers were approached, the aim once again being to
recruit a representative sample rather than a truly ran-
dom one. Again, all members of the staff present when
the study team member called at the workplaces were
approached to participate in the study; no refusals were
encountered. Of the 85 postal delivery officers who
volunteered, 57 (67 %) returned completed question-
naires. Of the 171 mail sorting officers who volun-
teered, 59 (36%) returned completed questionnaires.
A total of 116 (45%) of the postal workers returned
a completed questionnaire.

The third group of subjects consisted of low-back
pain patients attending a pain management clinic in
Sydney. All of the patients present when the study team
member visited the clinic were approached to partici-
pate in the study. Again, there were no refusals. Fifty-
one patients agreed to participate in the study. The pa-
tients comprised both new cases attending the clinic
for the first time and cases who had been attending
the clinic during the past one to two years. They were
asked to complete the questionnaire while they waited
to see the physician, or immediately afterwards. Forty-
eight questionnaires were returned, 45 (88%) of which
were complete and used in the analysis. At the time
the questionnaire was completed, less than half (42%)
of the patients were still at work in some capacity.

Analysis

Statistical analysis was carried out with the SAS PC
(statistical analysis system for the personal computer)
package (22). Comparisons were made using Student’s
t-test, analysis of variance, and the chi-square test for
proportions. Multiple linear regression analysis and
multiple logistic regression analysis were used to test
for predictions of time off work and disability caused
by low-back pain.

Comparison of the pattern of responses obtained
from the two subgroups of the postal worker group
revealed that there were no differences between mail
sorting officers and mail delivery officers on the vari-
ables of interest. They were, therefore, analyzed as a
single group.
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Results

The majority (93%) of the nurses were female while
the majority (72%) of postal workers were male. The
two genders were equally represented among the chronic
low-back pain patients. The two working populations
tended to be young, the majority (78% of the nurses
and 70% of the postal workers) being below 40 years
of age. The patients were a much older group with only
29% below 40 years of age.

Table 1. Major sites of low-back pain among the low-back pain
cases.?

Postal Low-back pain

Site NI(JDF/S)ES workers patients

* (%) (%)
Fourth and fifth
lumbar vertebrae
and lumbosacral
junction 84 68 73
Right gluteal region 67 59 76
Sacral and coccygeal
regions 67 70 87
Left gluteal region 60 57 73

a Percentages do not add up to 100% because the subjects reported mul-
tiple sites.
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The lifetime prevalence of low-back pain (those who
had ever had low-back pain) was 77% among the
nurses and 73% among the postal workers. The point
prevalence of low-back pain (those with current low-
back pain) was 26% for both populations, while the
one-year period prevalence (those who had had low-
back pain within the last year) was 67% for the nurses
and 56% for the postal workers. The latter group of

B POSTAL CASES [IPATIENTS

B2 NURSE CASES
% CASES
00
80
60
40

20

|

0-24 mm 25-43 mm 50-74 mm 75-100 mm
Figure 1. Severity of low-back pain as marked on the visual

analogue scale, presented in quartiles.
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Figure 2. Disability caused by low-back pain, showing the proportion of cases affected in each of the activities by group.
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participants (those who had had low-back pain with-
in the last year) provided information about the severi-
ty of, and disability experienced from, low-back pain,
and these participants are referred to as low-back pain
cases. The participants who had never had low-back
pain or had it more than one year ago are referred to
as nomncases.

Back pain was usually of more recent onset (within
the last year) for the cases among the nurses and postal
workers than it was for the low-back pain patients.
Only 7% of the patients reported onset within the last
year compared with 21% of the cases among the nurses
and 30% of the cases among the postal workers.
Twenty-eight percent of the cases among the nurses
and 48% of the cases among the postal workers sought
professional help for low-back pain. As already men-
tioned, all of the low-back pain patients were recruit-
ed from a pain management clinic and hence were
seeking professional help at the time of the study.

The low-back pain cases were asked to indicate
where the pain was located on a diagram of the lower
back. See Biering-Sorenson (23) for a full description.
Table 1 summarizes the results for the major sites. In-
terestingly, similar sites were reported by both the
chronic low-back pain patients and the low-back pain
cases still at work.

The length of the worst episode of low-back pain
in the last 12 months was shorter for the nurses and
postal workers (less than one week) than it was for the
low-back pain patients (more than one week, with
more than one month for 36% of the subjects). The
degree of pain experienced during the worst episode
is displayed in figure 1. While the low-back pain cases
among the nurses and postal workers registered low
levels of pain in general, a substantial proportion of
these at-work populations registered pain in the higher
ranges. For the most part, the patients reported their
pain levels as being in these higher ranges (figure 1).
For ease of comparison, these originally continuous
data have been grouped into quartiles in figure 1.

The subjects indicated how debilitating their pain
was with respect to activities of daily living. Figure 2
shows the percentage affected (either performed the
activity with additional pain or could not perform the
activity because of pain) on each activity for the three
study populations. Although more than 90% of the
patients reported being affected in these activities, a
substantially high proportion of the two working popu-
lations (more than 50%) was also affected.

Disability was summarized by the mean number of
activities affected due to low-back pain and also the
mean number of activities which could not be per-
formed because of pain (table 2). Not surprisingly, in
terms of this measure, the chronic low-back pain pa-
tient group was significantly more disabled than the
cases in the two working populations.

Working low-back pain cases also indicated the de-
gree to which pain during the worst episode had af-
fected work activities. In each of the working groups,
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approximately 35% of the cases reported having had
to change their work duties during this episode of pain.
More than twice as many postal worker cases (36%)
as nurse cases (13%) reported having had to take time
off from work during the worst episode of low-back
pain during the last 12 months. Approximately half
of the patients were still working during the worst epi-
sode experienced in the previous 12 months. Of these,
the vast majority (96%) took time off work because
of pain.

Work satisfaction

The subjects’ perceptions of their actual work environ-
ment were compared with their perceptions of how
they would like their work environment to be. The
difference between the real and ideal responses pro-
vides a measure of dissatisfaction with the actual work
environment (only absolute differences were counted
(ie, true in real scale and false in ideal scale or vice
versa). High scores imply a greater dissatisfaction than
low scores. Overall, figure 3 shows that the postal
workers were significantly more dissatisfied with their
work environment than were the nurses (F=9.9359,
P <0.0001). However, the low-back pain cases among

Table 2. Disability caused by low-back pain.

Number of
activities
performed with

Number of
activities
not performed

Group additional pain? because of pain?
Mean SD Mean SD
Nurse cases 5.36 4.01 1.43 1.09
Postal cases 5.98 451 1.48 1.28
Patients 12.73 1.92 3.51 1.70

2 P<0.0001 for analysis of variance between the three groups.

s Discrepancy

! PC Ss A To WP c Ctl Inn Com
Subscales

—— Nurse cases (N=109) —=— Nurse noncases (N=55)

Postal cases (N=65) -~ Postal noncases (N=51)

Figure 3. Discrepancy between real and ideal perceptions of
the work environment for each of the groups on each of the
subscales of the Work Environment Scale (21). High scores on
the discrepancy scale imply more dissatisfaction with the work
environment. (I = involvement, PC = peer cohesion, SS = super-
visor support, A = autonomy, To =task orientation, WP = work
pressure, C=clarity, Gtl=control, Inn=innovation, Com =
physical comfort)
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the postal workers did not differ significantly from the
postal noncases in this respect. There was a tendency
for the nurse cases to express a consistently greater de-
gree of dissatisfaction with the actual work environ-
ment than that expressed by the nurse noncases. How-
ever, for only one subscale, task orientation (To), was
there a significant difference (t=3.02, P <0.003).

Psychological state

The mean GHQ score was 2.67 for the working non-
cases, 3.79 for the working cases, and 12.4 for the pa-
tients. For the statistical analysis, the scores were ex-

Table 3. General health questionnaire (GHQ) scores.

Low-back pain

Nurses Postal workers patients
Score Non- Non-
C(ao/sﬁs cases C(an;e.?s cases (%)
’ (%) i (%)
GHQ=<5 77 87 74 84 20
GHQ>5 23 13 26 16 80

Table 4. Multiple logistic regression of time off work.2?

Nurses Postal workers
(N=93) (N=52)
Deter-
minents® Partial Partial
regression  SE regression  SE
coefficient coefficient
Severity 0.04 0.03 0.01 0.01
Disability? 0.54 0.23* 0.23 0.10*

2 Time off work was a dichotomous variable with time taken
off work and no time taken off work as the two categories.
Other variables considered but not found to be significant
were age, gender, score on the General Health Question-
naire, subscale totals and discrepancies on the Work En-
vironment Scale. Two-way interactions were also considered
and not found to be significant.

Severity and disability were continuous variables.
Disability expressed as the number of activities affected by
low-back pain (both could be performed with additional pain
or could not be performed because of pain).

P<0.05.

o

a o

*

amined with the use of the threshold score described
by Goldberg (20). GHQ scores of 5 or less are con-
sidered to be within the normal range. Examination
of the proportion of cases and noncases among the two
working populations with a GHQ score over 5 did not
reveal any statistically significant difference between
the cases and noncases (table 3). In contrast, the
majority of the patients demonstrated elevated GHQ
scores. The proportion of chronic low-back pain pa-
tients with GHQ scores over 5 was significantly higher
than the proportion of working cases with elevated
scores (X2(1)=45.15, P <0.001). The proportion of
patients still working in some capacity with GHQ
scores over 5 did not differ from the proportion of
nonworking patients with elevated scores.

Predictors of time off work

Multiple logistic regression was used to explore whether
the psychosocial variables or the low-back pain mea-
sures (severity and disability) were associated with time
taken off work among the nurse and postal worker
cases. Severity of pain was found to predict time off
work for the nurses, while being disabled in a greater
number of daily activities (disability) predicted time
off work for the postal workers. These two variables
were in fact moderately correlated (correlation coef-
ficent =0.5 for both the nurses and the postal work-
ers) and, when considered together in regression
models, disability was found to be the most important
predictor of time off work for both working groups
(table 4). Other variables considered, but not found
to be significant, were age, gender, GHQ score, and
the subscale totals and discrepancies of the Work En-
vironment Scale. Two-way interactions between these
variables were also considered and found not to be sig-
nificant.

Predictors for disability

Multiple regression was used to explore whether the
psychological state variables or severity of pain was
more associated with disability (as has already been

Table 5. Multiple regression of disability.2 b (GHQ = General Health Questionnaire, R2 = the multiple correlation coefficient which

estimates the explained variability of each model)

Nurses Postal workers Patients
(N=104) (N =58) (N=42)
Retsrminants Partial Partial Partial
regression SE regression SE regression SE
coefficient coefficient coefficient
Regression intercept 1.79 2.24 2.47 3.26 19.40** 4.11
Severity 0.11* 0.05 0.17** 0.06 -0.07 0.05
GHQ score -0.50 1.23 -067 ° 1.83 —-8.52* 3.28
Severity by GHQ score 0.01 0.03 —0.03 0.03 0.09* 0.04
R2 0.53 0.52 0.29

a Disability expressed as the number of activities affected by low-back pain (could be performed with additional pain or could

not be performed because of pain).

b The regression models for the nurses and postal workers include the interaction term to facilitate direct comparison with

the model for the patients.
* P<0.05, ** P<0.01.
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defined) among both working populations and the
chronic low-back pain patients. Two-way interactions
between these variables were also considered. The
results for the pain patients were markedly different
from those of the two working populations, which
were similar to each other (table 5). Severity of pain
was an important predictor of reported disability in
all three groups. However, the interaction term be-
tween psychological state and severity was significant
only in the model describing patient cases. Specifical-
ly, the presence of psychological disturbance modified
the relationship between severity and disability only
among the patients. This finding is illustrated in fig-
ure 4, which presents the predicted scores obtained
from the regression models incorporating the interac-
tion term (from table 5). For both groups of working
low-back pain cases, the functions describing those in-
dividuals with, and those individuals without, elevated
GHQ scores were completely overlapping. They there-
fore appear in the figure as a single function for each
working group. Moreover, the functions for both the
nurses and the postal workers were very similar, clearly
showing a positive linear relationship between disability
and the severity of pain. For the patients, in contrast,
the GHQ score had an impact on the relationship be-
tween severity and disability. The function for the pa-
tients who did not have GHQ scores greater than 5 was
similar to that of the working cases, whereas for those
patients with elevated GHQ scores this function was
essentially a flat line(ie, the reported disability tended
to be at the same high level over the range of reported
severity).

Discussion

The present study directly compared the experience of
low-back pain and its psychosocial concomitants
among sufferers drawn from a patient population with
the corresponding factors among sufferers drawn from
working populations. The experience of low-back pain
among working cases was impressively similar, al-
though of course less debilitating, to that reported by
patients. Similar sites of pain were reported, disabili-
ty occurred in a similar range of activities, and the dis-
tributions of the severity of pain overlapped.

The findings of major interest concern the differ-
ences between the working and nonworking groups
regarding the involvement of psychological variables.
The results confirm observations made in the litera-
ture that patient populations are in the dysfunctional
range for psychological variables. See reference 3 for
a review. In contrast, the low-back pain cases still at
work did not demonstrate any marked psychological
dysfunction. Indeed, the working cases did not differ
from working noncases at all on the psychological in-
dices.

The nature of the role of psychological factors with
respect to cause and effect remains unclear. One pos-
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Figure 4. Disability as a function of the interaction between
severity as marked on the visual analogue scale and psycho-
logical state as measured by the General Health Scale (GHQ).

sibility is that psychological distress is simply a conse-
quence or by-product of chronic low-back pain, with
no etiologic role in any aspect of the development of
the disorder. That is, the differences between patients
and working cases observed in this study reflects the
time factor in pain experience. Patients have had pain
longer and therefore have had time to develop the psy-
chological sequelae of chronic pain. Several authors
have reported that changes in psychological status ap-
pear to be associated with the persistence of back pain
2, 5).

Alternatively, it is possible that psychological fac-
tors may have an etiologic role in the transition from
being a back pain sufferer, either chronic or acute, to
being a chronic back pain patient. This transition to
chronic pain patient may be a qualitatively different
experience, rather than just a matter of time along a
continuum from acute low-back pain to chronic low-
back pain to low-back pain patient. It should be noted
that the aforementioned association between the dura-
tion or persistence of symptoms and the aforemen-
tioned psychological status has typically been evalu-
ated among sufferers drawn from patient populations.
The same time-related association may not occur for
sufferers drawn from working populations. Thus
workers with back pain may develop a chronic history
without becoming patients and psychological factors
may only have a role for cases who are, or who will
become, patients.

Irrespective of whether or not psychological factors
have an etiologic role in the transition to chronic pain
patient, it is clear that low-back pain cases still at work
do not share common attributes with patient popula-
tions in terms of psychological factors. As with all of
the cross-sectional studies in the literature, no infor-
mation was available in this study about the patients
before they became patients. This lack makes it im-
possible to determine whether they were individuals
who had earlier had underlying psychopathology either
as acute sufferers or prior to their experiencing any
pain at all.
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Further evidence for the fundamental differences be-
tween low-back pain in working groups and patient
groups was provided by the analysis of factors asso-
ciated with taking sick leave due to back pain. When
time was taken off work by working cases, it was un-
ambiguously associated with the disability caused by
low-back pain and not with any psychosocial variable,
either alone or as part of an interaction term. Thus
temporarily leaving work because of low-back pain,
that is, taking sick leave, is not related to psychologi-
cal variables. In contrast, having left work in the long
term as a low-back pain patient was associated with
psychological variables. It appears that taking sick
leave but returning to work is a qualitatively different
experience, rather than only a quantitatively different
experience, to long-term withdrawal from work due
to low-back pain.

When possible multivariate associations with dis-
ability were tested, psychological state was important
for the chronic low-back pain patients, but not for the
low-back pain cases from the two working populations.
Specifically, for patients with elevated GHQ scores the
level of pain did not predict the level of disability
reported. In contrast, as the level of pain reported by
working cases increased, the level of disability reported
also increased, irrespective of the GHQ score. Most
intriguingly, this linear relationship was also evident
for the small proportion of patients without psycho-
logical dysfunction. This latter finding confirms
reports in the literature that subgroups of patients with
different personality profiles exist (24—26). Thus the
transition to patient status may not always be asso-
ciated with psychological risk factors.

Overall, the postal workers were more dissatisfied
with their work than the nurses were. Irrespective of
the level of dissatisfaction with work, however, no rela-
tionships were found with low-back pain. The cases
did not differ from the noncases with respect to work
satisfaction. Nor were low-back pain outcomes such
as disability or taking time off work related to level
of work satisfaction.

There are a number of possible sources of bias in
this study. Since participation in the study was on a
voluntary basis, sampling bias needs to be considered.
The workplaces and patient clinic were visited at vari-
ous times of the day and week, and all potential sub-
jects present were approached as participants. As there
were no refusals, biased selection of participants is un-
likely to have been a problem.

The second source of bias may have arisen because
of the low response rate in one of the working groups,
mail sorters. The low response rate in this group prob-
ably reflects the fact that the postal delivery officers
and nurses were able to be individually contacted at
the workplace for follow-up, whereas the mail sorters
were not available for individual follow-up. However,
the similarity between the responses obtained from the
mail sorters and postal delivery officers, for whom the
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response rate was at an acceptable level, suggests that
this possible source of bias did not affect the findings.

In summary, the present study did not reveal any
differences between working cases and noncases with
respect to the two most promising psychosocial risk
factors for low-back pain described in the literature,
namely, psychological state and work dissatisfaction.
These results are in sharp contrast to those reported
recently by Bigos et al (19), who found that both fac-
tors predicted reporting of a back injury in a working
population. In the present study, psychosocial factors
were not associated either with having experienced low-
back pain or with the consequences of pain among
sufferers drawn from working populations. Even when
sick leave was taken due to back pain, psychosocial
factors were not found to be associated. However,
taking sick leave due to low-back pain does not neces-
sarily require a formal report of injury. It may be that
the risk factors that determine the reporting of an in-
jury only partially overlap with the risk factors for ex-
periencing pain. It is also likely that those individuals
who experience pain are at an earlier phase in their pain
history than those who report an injury. Thus filing
an injury claim may be an important qualitative differ-
ence in outcome.

This cross-sectional study has raised more questions
than it has answered. The results indicate that psycho-
logical factors are more likely to be associated with
being a patient with low-back pain than to be asso-
ciated with being a back pain case at work and, fur-
thermore, that psychological factors are not a pre-
requisite for developing low-back pain at work. The
findings of others indicate that psychosocial factors
are associated with back pain at work when a back in-
jury claim has been filed (19). It may be that filing a
claim for injury is an early marker for those who will
eventually become chronic patients. These important
differences between working groups, and between
working and patient groups, only further underscore
the need for an unambiguous assessment of the role
of risk factors in the onset and course of low-back pain
in working groups. The issues raised in this paper are
currently being addressed in a prospective study of a
high-risk group.
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