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Objectives The purpose of this study was to determine the occupational factors that cause workers to take 
sick leave attributed to low-back pain. 
Methods Twice, with a 24-month interval, 117 white- and 189 blue-collar employees from 2 metal industry 
companies completed a questionnaire on recurrent low-back pain and exposure to potential risk factors 
(biomechanical loads, physical environment, psychosocial factors) at work. Sick leave was monitored for the 
period between the questionnaires. 
Results Low-back pain was predicted by exposure to harmful biomechanical loads among both white- and 
blue-collar workers [odds ratio (OR) 4.1 and 4.7, respectively), stress among white-collar workers (OR 2.4), 
and draft among blue-collar workers (OR 2.3). The take-up of sick leave was predicted by exposure to harmful 
biomechanical loads [rate ratio (RR) 1.71; for sick leaves attributed to low-back pain the rate ratio was 3.1. Lack 
of recognition and respect at work predicted sick leave attributed to low-back pain (RR 2.0), but not sick leave 
attributed to other disorders. 
CO~CIUS~OI IS  Recurrent low-back pain is preceded by reports of harmful biomechanical loads at work among 
white- and blue-collar workers, by stress among white-collar workers and by draft among blue-collar workers. 
The environmental and psychosocial factors under study did not modify the relation between biomechanical 
loads and recurrent low-back pain. Sick leave attributed to back disorders is preceded by exposure to 
biomechanical loads at work and by a lack of recognition and respect at work among blue-collar workers. 
Biomechanical loading seems to be the most important occupational factor predicting both recurrent low-back 
pain and sick leave attributed to back disorders. Lack of recognition and respect at work appear to affect sick 
leave attributed to back disorders. 

Key terms biomechanical load, psychosocial load, physical environment, respect, sickness absence. 

The causes of low-back disorders have been actively sought 
for several decades. Initially, the main interest was in the as- 
sociation between mechanical loads on the lumbar spine, the 
capacity of its tissues to tolerate strain, and the occussence of 
low-back pain (1,2). As it became clear that the occurrence 
of low-back pain could not be explained by exposure to bio- 
mechanical factors alone, interest in other risk factors in- 
creased. 

Today, the etiology of nonspecific low-back disorders is 
considered multifactosial. Exposure to several risk factors and 
the individual ability to cope with them determine whether a 
disorder will develop. As neither infections nor immunolog- 
ic, hormonal, or toxicologic reactions have been shown to 
play any significant role in the development of low-back dis- 
orders, most attention is currently being paid to biomechani- 
cal and psychosocial factors. No one factor alone seems suf- 
ficient to cause a disorder, if not present to an extreme degree. 
Nor does any factor seem absolutely necessary for the devel- 
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opment of a disorder. With the exception of accidental inju- 
ry, nearly all disorders seem to be due to the combined ac- 
tion of physical and psychological factors. Muscle tension 
seems to be an important pathway from psychosocially ad- 
verse job conditions to musculoslceletal symptoms (3,4). 
Muscle pain may reflect a reduced capacity to cope with the 
environment (5). 

In several cross-sectional studies, monotonous work, 
high perceived work load, and time pressure have been 
found to be related to various musculoskeletal symptoms. 
Lack of social support also seems to be associated with the 
development of musculoslceletal disorders. Several studies 
have indicated an association between back disorders and 
stress, while some have shown an association with demand 
or control, social support, and personality (6). In a Swedish 
study, the psychosocial work environment was found to be 
as important as physical work load for the appearance of 
musculoskeletal symptoms (7). In another, low social sup- 
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port at work, as well as high job strain, was found to be as- 
sociated with tenderness in the back muscles (8). In a Dutch 
study, based on a large sample of the working age popula- 
tion, the occurrence of back symptoms correlated with fast 
work pace, monotonous work, physically heavy work, and 
dirty work, but the odds ratios were low (9). 

In follow-up studies carried out in Finland, problems 
with superiors or workmates have been found to increase the 
incidence of sciatic pain among men in office work (lo), and 
poor satisfaction with the social relationships at work has 
been shown to precede an increase in low-back disorders in 
industry (1 1). 

Low-back disorders may or may not lead to sick leave. 
In Finland, the increase in sick leave attributed to low-back 
disorders in the 1980s has leveled off and may even have 
turned into a slight decline (12). Civil servants with low con- 
trol over their work have lately been shown to be prone to 
short sick leaves attributed to back pain more commonly than 
those with high control (13). However, the relations between 
the factors causing low-back pain and sick leave attributed to 
low-back pain are still unclear (6,14). 

The objective of this study was to determine the occupa- 
tional factors that cause employees in the metal industry to 
take sick leave attributed to low-back pain. 

Subjects and methods 

Subjects 
At the start of an intervention study and 24 months later 
white- and blue-collar employees from 2 companies (a ship- 
yard and a ventilation equipment producing factory) were 
asked, by questionnaire, about their experience of low-back 
pain and about their exposure to various factors considered 
to be potential risk factors for low-back pain (15). Answers 
on both occasions were obtained from 117 white-collar em- 
ployees (75% of those approached) and 189 blue-collar 
workers (52%). They were all men. The mean age of the 
white-collar employees (planners) was 40 (range 24-55) 
years, and that of the blue-collar employees (plumbers, sheet 
metal workers, welders, referred to in this report as "work- 
ers") was 38 (range 18-56) years. Absence on sick leave 
was monitored for the 24-month period between the question- 
naires. 

Methods 

Questionnaire. The question concerning the occurrence of 
low-back pain was "Have you experienced recurrent low-back 
pain during the last 12 months?'(no/yes). 

For the physical work environment and the biomechani- 
cal loads the following question was asked: "Do you consider 
the following factors h h l  in your work: noise, cold, draft, 
poor lighting, heavy lifting and carrying, pushing or pulling, 

awkward postures, standing, sitting?'(not present or not 
harmfullsomewhat ha~mful; definitely harmful). 

The psychosocial factors were asked about as follows: 
"To what degree can you affect your work conditions?'(not 
at alllto some degree; a lot). "How much recognition and re- 
spect do you receive at work?'(none at alllsome; a lot). The 
feeling of job security was asked about with the question 
"How secure do you feel in your job?" (very secure; rather 
securelnot secure but not insecure; rather insecure; very in- 
secure). The feeling of stress was inquired about with the 
question "Have you experienced stress?'(never; a few times 
ever; a few times during the last 5 years/several times dur- 
ing the last 5 years; continuous stress during the last year; 
continuous stress during the last 5 years). 

Sickleave. Sick leave was registered by the companies. In 
both companies, the employees were allowed to be on paid 
sick leave 1-3 days with the permission of the company's 
occupational health nurse, who registered the reported cause 
of the leave; a sick leave of more than 3 days had to be cer- 
tified by a physician (the company physician or some other 
qualified physician), who made the diagnosis. The sick 
leaves were divided into 3 groups according to the following 
diagnoses: back disorders (ICD numbers 353,720-722, 
724,737,846,847), other musculoskeletal disorders (ICD 
7 10--739, excluding those included under back disorders), 
and other disorders or diseases (all other codes) according to 
the International Classification of Diseases (16). 

Analysis of the results. So that the responses could be 
grouped into only 2 classes, they were dichotomized as even- 
ly as possible. The responses were divided according to the 
slashes(/) in the Questionnaire section under Methods for the 
planners. The dichotomization was the same for the re- 
sponses of the workers, with the exception of 2 questions 
(heavy lifting, carrying, pushing and pulling; awkward pos- 
tures), which were divided so that "a lot" constituted 1 class 
and the rest of the responses the other. 

In addition to the 4 separate questions concerning the bi- 
omechanical loads being analyzed, the questions were com- 
bined into a combined variable that was classified as "harm- 
ful" if any of the 4 basic variables was classified as ha~mful. 

The relations of low-back pain and sick leave attributed 
to low-back pain to physical work environment, biomechan- 
ical loads, and psychosocial load factors were determined by 
logistic regression analysis. The age-adjusted odds ratios 
(OR) between low-back pain and its risk factors were esti- 
mated by a logistic regression model. The independent role 
of the risk factors that were significantly related to low-back 
pain was tested with a model in which all these factors were 
included. The modifying effect of age on the relation between 
low-back pain and its risk factors was determined by testing 
the interaction term "age x risk factor" in a logistic model. 
The same method was used for examining the modifying ef- 
fect of psychosocial factors on the relation between low-back 
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pain and biomechanical load. The analyses were made with 
the SAS statistical program package (17). 

On the basis of the number of periods of sick leave for 
each employee, the rate of absenteeism per 100 person-years, 
as well as the age-adjusted rate ratios (RR), were calculated. 
As the number of spells of sick leave is a form of count data, 
Poisson regression models were fitted to the data. Use of the 
Poisson model implies that the between-employee variance in 
rates of sick leave is equal to the expected rate of sick leave. 
When rates of sick leave vary between persons (after the 
predictors have been taken into account) overdispersion can 
occur relative to that predicted from the Poisson model. 
When the dispersion of the periods of sick leave was great- 
er than that predicted by the Poisson model, we used the 
square root of deviance divided by the degrees of freedom 
to adjust for the standard errors. This calculation did not af- 
fect the rate ratio estimates, but it did widen the confidence 
intervals. To analyze the interaction between psychosocial 
factors and biomechanical load, we used the cross-product 
term. For all the analyses we used the SAS program pack- 
age (17). Poisson regression models were calculated using 
the GENMOD procedure (1 8). 

Results 

Experience of low-back pain and exposure to risk 
factors 
Recurrent low-back pain was reported by nearly a third of the 
planners and up to half of the workers. Compared with the 
planners, the workers more commonly reported exposure to 
a harmful physical environment, biomechanical loads, and 
psychosocial factors. At the end of the study, the occurrence 
of nearly all the variables covered was reported to be higher 
than at the beginning (table 1). 

The rate of sickness absence was 6 times higher among 
the workers than among the planners. Of the workers' sick- 
ness absence rate, 12% was attributed to back disorders, 
while the corresponding figure for the planners was 4%. Most 
of the sick leaves attributed to back disorders lasted for more 
than 3 days (table 2). 

Associations between reported risk factors and low- 
back pain among planners 
Regarding the physical environment, reports of noise, cold, 
and draft did not correlate with the concomitant experience of 
recurrent low-back pain among the planners, while poor 
lighting did. No environmental factor predicted the occur- 
rence of low-back pain during the following 24 months, nor 
did reported low-back pain predict future dissatisfaction with 
any environmental factor (table 3). 

Of the biomechanical factors, reports of harmful stand- 
ing, hannful sitting, and awkward postures correlated with a 

concomitant occurrence of low-back pain among the plan- 
ners; for the combined variable the odds ratio (OR) was 3.1. 
Reports of biomechanical loads predicted future experience 
of low-back pain (when combined OR = 4. I), while low-back 
pain only weakly predicted future reporting of harmful stand- 
ing, sitting, or awkward postures (when combined OR = 2.7). 

Regarding the psychosocial factors, low-back pain was 
somewhat related to a concomitant experience of stress 
among the planners, but not to any other factor covered by 
the questionnaire. Stress also predicted future experience of 
low-back pain, but low-back pain did not predict future re- 
porting of stress (table 3). 

In a model including all risk factors significantly related 
to low-back pain, combined biomechanical load (OR 2.87, 

Table 1. Low-back pain and exposure to potential risk factors for 
low-back pain in the beginning and at the end of the 2-year follow- 
UP. 

Risk factor Planners Workers 
(N = 117) (N = 189) 

Start End Start End 
("h) h 0 )  (%) 

Low-back disorders 
Reported recurrent low-back pain 

Physical environment 
Noise 
Cold 
Draft 
Poor lighting 

Biomechanical load 
Lifting, carrying, pushing, pulling 
Awkward postures 
Harmful standing 
Harmful sitting 

Psychosocial factors 
Few possibilities to affect work 
conditions 
Lack of recognition and respect 
at work 
Job insecurity 
Stress 

Table 2. Sickness absence rate per 100 person-years according 
to diagnostic class and length of sick leave. 

Cause of sick leave Planners Workers 
(N = 117) (N = 189) 

Back disorder 2.1 39.9 
1-3 days 0.0 7.9 
> 3 days 2.1 32.0 

Other musculoskeletal disorder 4.3 86.0 
1-3 days 0.9 20.4 
> 3 days 3.4 65.6 

Other disorder 47.9 201.3 
1-3 days 36.3 148.1 
> 3 days 11.5 53.2 

Total 54.3 327.2 
1-3 days 37.2 176.5 
> 3 days 17.1 150.8 
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Table 3. Age-adjusted odds ratios (OR) and their 95% confidence intervals (95% CI) between recurrent low-back pain and risk factors 
for low-back pain among planners ( N  = 117). (R1 and R2 = risk factors at start and end, respectively; LBPl and LBP2 = recurrent low- 
back pain at start and end, respectively) 

Risk factor R1 ct LBPl  R1 tt LBP2 LBP1 tt R2 

OR 95% CI OR 95% CI OR 95% CI 

Physical environment 
Noise 
Cold 
Draft 
Poor lighting 

Biomechanical load 
Lifting, carrying, pushing, pulling 
Awkward postures 
Harmful standing 
Harmful sitting 

Psychosocial factors 
Few possibilities to affect work conditions 
Lack of recognition and respect at work 
Job insecurity 
Stress 

95% CI 1.14--7.21), poor lighting (OR 3.02,95% CI 1.11- 
8.20), and stress (OR 2.37,95% CI 0.96-5.88) showed a 
significant independent or almost significant independent re- 
lation to concomitant low-back pain for the planners, while 
combined biomechanical load showed a significant independ- 
ent relation (OR 3.85,95% CI 1.58-9.41) and stress an al- 
most significant independent relation (OR 2.32,95% CI 
0.98-5.52) to future reporting of recussent low-back pain. 

Associations between reported risk factors and low- 
back pain among the workers 

Among the workers, reports of exposure to draft were relat- 
ed to a simultaneous experience of low-back pain. Reposting 
draft predicted future experience of low-back pain, and low- 
back pain predicted future reporting of draft (table 4). 

As to biomechanical loads, low-back pain was related to 
h a d l  lifting, standing, sitting and awkward postures (when 
combined, OR = 6.83, 95% CI 2.50-18.7) among the 
workers. The last 3 predicted future experience of low-back 
pain (when combined, OR = 4.70, 95% CI 2.13-10.4), 
while low-back pain predicted future reporting of exposure 
to harmful standing. 

Of the psychosocial factors, few possibilities to affect 
work conditions was related to concomitant low-back pain 
among the worl<ers. Stress predicted future low-back pain 
only among those over 40 years of age (OR 13.3,95% CI 
1 .46109) .  Low-back pain predicted future reporting of few 
possibilities to affect work conditions (OR 2.2). 

In a model including all ~ i sk  factors significantly related 
to low-back pain, combined biomechanical load showed an 
independent relation both to concomitant (OR 5.76,95% CI 

Table 4. Age-adjusted odds ratios (OR) and their 95% confidence intervals (95% CI) between recurrent low-back pain and risk factors 
for low-back pain among workers ( N  = 189). (R1 and R2 = risk factors at start and end, respectively; LBPl and LBP2 = recurrent low- 
back pain at start and end, respectively) 

Risk factor R1 tt LBPI R1 tt LBP2 LBPI t-t R2 

OR 95% CI OR 95% CI OR 95% CI 

Physical environment 
Noise 1 . I  0 0.59-2.04 1.09 0.60-1.98 1.27 0.68-2.39 
Cold 1.46 0.76-2.80 1.69 0.89-3.23 1.58 0.85-2.93 
Draft 2.06 1.11-3.84 2.30 1.25-4.22 2.00 1.02-3.90 
Poor lighting 1.07 0.46-2.48 0.95 0.43-2.12 1.45 0.74-2.85 

Biomechanical load 6.83 2.50-1 8.67 4.70 2.13-10.38 2.51 0.90-6.99 
Lifting, carrying, pushing, pulling 2.82 1.32-6.02 1 .I 8 0.56-2.49 1.73 0.92-3.24 
Awkward postures 1.95 1.04-3.69 2.80 1.49-5.28 0.88 0.47-1.64 
Harmful standing 2.48 1.30-4.72 2.49 1.35-4.61 2.06 1.06-4.01 
Harmful sitting 2.68 1.36-5.27 3.67 1.77-7.62 1.89 0.97-3.67 

Psychosocial factors 
Few possibilities to affect work conditions 2.30 1.1 6-4.55 1.89 0.99-3.83 2.22 1.14-4.33 
Lack of recognition and respect at work 1.28 0.69-2.37 1.30 0.71-2.36 1.20 0.64-2.25 
Job insecurity 0.66 0.34-1.25 1.05 0.56-1.99 0.89 0.48-1.64 
Stress 1.72 0.88-3.39 1.59 0.81-3.11 1.58 0.83-2.99 
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2.03-16.4) and to future (OR 3.90,95% CI 1.72-8.87) 
low-back pain among the workers, while exposure to draft 
and possibilities to affect work conditions did not. 

Among the workers who did not experience recurrent 
back pain during the previous 12 months at the beginning of 
the study, only reported exposure to harmful biomechanical 
loads predicted reporting back pain 2 years later (OR for 
planners 6.85,95% CI 1.32-35.6; OR for workers 2.67, 
95% CI 1.02-4.94). 

Neither among the planners nor among the woskers was 
any psychosocial factor found to modify the relation between 
biomechanical load and back pain. 

Rate of worker sick leave 
Sick leave attributed to back disorder was predicted by re- 
ports of exposure to cold (RR 1.8), combined biomechani- 
cal load (RR 3.1), awkward postures (RR 1.7), and lack of 
recognition and respect at work (RR 2.0). Sick leave attrib- 
uted to other musculoskeletal disorders was predicted by 
draft (RR 1.7), combined biomechanical load (RR 2.0), lift- 
ing, cassying, pushing, pulling (RR 2.0), awkward postures 
(RR 2.0), and stress (RR 1.6). Sick leave attributed to other 
disorders was predicted by cold (RR IS), draft (RR IS), and 
awkward postures (RR 1.6) (table 5). 

In a model including all risk factors significantly related 
to sick leave attsibuted to back pain, combined biomechani- 
cal loads (RR 2.58,95% CI 1.12-5.93) and lack of recog- 
nition and respect at work (RR 1.70,95% CI 0.98-2.94) 
showed a significant or almost significant independent rela- 
tion to sick leave attributed to a back disorder, while expo- 
sure to cold did not. Previous experience of back disorders 
modified the relation between cold and sick leave attributed 
to a back disorder. The association was not found among 

those who reported previous experience of recuirent low-back 
pain (RR 0.86,95% CI 0.44-1.70), while, for those who 
did not report previous experience of recurrent low-back 
pain, sick leave attl-ibuted to a back disorder was 4 times more 
colnmon (RR 4.10,95% CI 1.88-8.93) among those who 
considered their work environment to be cold than among 
those who did not. 

None of the psychosocial factors included in the study 
modified the relationship between the biomechanical load 
and sick leave attributed to a back disorder. 

Discussion 

The etiology of low-back disorders has been actively inves- 
tigated for several decades. Over the years it has become in- 
creasingly evident that there is no simple mechanism behind 
the appearance of these disorders. A wide spectrum of work- 
and person-related factors have been found to be associated 
with low-back pain, but the extent to which these factors pre- 
cipitate or aggravate symptoms is still unclear (14). 

The main criteria for causal inference in epidemiologic 
studies of risk factors for back pain have been considered to 
be the strength of the association, whether the association has 
been established in many settings, whether the association 
makes sense, whether the cause precedes the effect, and 
whether an increase or decrease in exposure is associated 
with a corresponding change in risk (19). Thus an associa- 
tion between some variables need not offer clues to a causal 
relationship. Diminished trunk muscle strength may, for in- 
stance, be a cause of low-back pain, but it may also be an ef- 
fect of low-back pain. In addition, both diminished trunk 
muscle strength and low-back pain may be caused by some 

Table 5. Age-adjusted rate ratios (RR) and their 95% confidence intervals (95% CI) between sick leaves and risk factors among workers 
(N = 189). 

Risk factor Cause of sick leave 

Back disorder Other musculoskeletal Other disorder 
disorder 

RR 95% CI RR 95% CI RR 95% Ci 

Physical environment 
Noise 
Cold 
Draft 
Poor lighting 

Biomechanical load 
Lifting, carrying, pushing, pulling 
Awkward postures 
Harmful standing 
Harmful sitting 

Psychosocial factors 
Few possibilities to affect work conditions 
Lack of recognition and respect at work 
Job insecurity 
Stress 
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third factor. In order to shed some light on this "egg" or 
"chicken" question, we analyzed our data on the basis of the 
idea of a spiral development process. We not only tried to 
establish the simultaneous occurrence of "risk factors" and 
"effects" in a cross-sectional setting, and the predictive value 
of the "risk factors" in a follow-up design, but also the pre- 
dictive value of the "effect" in relation to the "risks", in or- 
der to determine whether there was some indication of expe- 
rience of low-back pain predicting future reporting of risk 
factors. 

Our study was carried out among Finnish men employed 
in the metal industry. The data consisted of responses to a 
questionnaire distributed twice with a 24-month interval and 
the rate of sick leave during the intervening period. The 
questionnaire technique elicits the experiences and the opin- 
ions of the population covered by the study, but it does not 
provide objective measures of potential risk factors, such as 
exposure to draft or time spent in bent postures. Compared 
with objective measurements of the physical work environ- 
ment or biomechanical loads, the questionnaire technique is 
much cheaper and gives roughly similar results for several 
variables. Subjective estimates of the effort required in man- 
ual materials handling reflect the individual perception of the 
amount of physical and motivational resources required to 
meet the demands imposed by the physical task (20). Com- 
paring data obtained by self-administered questionnaires with 
results from observation studies, Viikari-Juntura et a1 found 
lifting and canying to be reported less often than they were 
observed, while the adoption of forward bent postures was 
reported more frequently than it was observed. The correla- 
tion between reported and observed loads was better for men 
without experience of back pain than for men with such ex- 
perience (21). Those reporting low-back pain have been 
found to assess lifting tasks as heavier than those not report- 
ing low-back pain (22). 

In self-administered questionnaires either open-ended 
questions or questions with fixed answer alternatives can be 
used. We chose the latter to facilitate the analysis of the 
results. In order to gather only essential data, we asked for 
experience of recurrent back pain rather than back pain as 
such; we also asked for exposure to harmful risks rather than 
for risk factors as such. What the respondent considered 
harmful was up to himself in the same way as, for instance, 
the decision on what to consider a light, an intermediate, or 
a heavy load. 

Nearly half of the workers did not return the second 
questionnaire. We are not aware of any systematic bias due 
to this drop out. Of those who did not answer a second 
time, 26% had reported low-back pain in the first question- 
naire, while it was reported by 32% of those who did an- 
swer a second time. The difference is not statistically sig- 
nificant. 

The data presented in this report were gathered in the 
initial phase of a 5-year intervention study (15). The inter- 
vention activities were started about a year after the first 

questionnaire. With time, these activities affected some of the 
risk factors covered in this study, but at the time of the 
second questionnaire they still had not had much effect. This 
lack of effect is evident from the fact that both back pain and 
exposure to risk factors were reported more commonly at the 
end of the initial 24-month period than at the beginning. Thus 
the increased awareness of both back pain and exposure to 
risk factors, introduced by the first questionnaire, seems to 
have had a stronger effect on the results of the second ques- 
tionnaire than did the first attempts to improve work condi- 
tions. 

Biomechanical factors were found to be the most impor- 
tant factors predicting low-back pain. In our opinion, they 
may well be considered "causal factors" as they precede the 
appearance of their "effect" and there are known pathophys- 
iological mechanisms relating them to the effect. The impor- 
tance of prolonged standing as a risk factor appeared more 
clearly in our study than it had in previous ones. Of the psy- 
chosocial factors covered by the questionnaire, stress seems 
to be a causal factor; it predicts reporting of low-back pain 
among planners, as well as among workers over 40 years of 
age. 

As suggested by Waddell (23), the biopsychosocial 
concept can be used as an operational model for low-back 
disorders. Bongers et a1 (6) have presented a model of the 
possible associations of psychosocial factors at work with 
stress and musculoskeletal symptoms. Their model takes 
into account the effects of mechanical loads and psychoso- 
cia1 factors at work. Individual characteristics are consid- 
ered to modify the relations between psychosocial factors 
and stress symptoms, and between stress symptoms and 
muscle tone, as well as between acute symptoms and 
chronic symptoms. We analyzed our data to see whether 
the psychosocial factors under study modified the effects 
of the biomechanical factors or vice versa, but no such 
modification was found. Thus the supposition that stress 
modifies the relation between mechanical loads and symp- 
toms was not supported by our findings. 

Our analysis of the predictive value of reported low-back 
pain as to future reporting of potential risk factors showed 
that low-back pain predicted reporting of combined biome- 
chanical loads for both planners and workers. For workers, 
it also predicted reports of harmful standing and sitting, as 
well as a lack of possibility to affect work conditions. Pos- 
sibilities to affect work conditions are probably always lim- 
ited, but employees become clearly aware of the limitations 
only when they themselves ask for some measures they con- 
sider necessary because of their low-back pain. 

The relationship between the experience of low-back pain 
and sick leave attributed to a back disorder is primarily af- 
fected by the strength and duration of the pain, the demands 
on the back tissues at work, and the economic consequenc- 
es of being away from work. The last factor was of little or 
no importance in the groups under study, as the planners re- 
ceive their ordinary salary and the workers their basic wage 
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for the first 1-3 months (depends on length of employment) 
on sick leave. 

The rare sick leave of planners reporting recurrent low- 
back pain is probably primarily due to the lack of significant 
biomechanical loads in their work. In addition, planners have 
considerable possibilities to arrange their work according to 
their wishes. However, their low rate of sick leave may also 
reflect a stricter attitude towards the use of sick-leave bene- 
fits. This assumption is in line with the findings of Heming- 
way et a1 (1 3), who also noted a pronounced difference be- 
tween civil servants of high and low employment grade in the 
rate of sick leave attributed to back pain. Because the rate of 
sickness absence was so low among the planners, our data 
did not allow an analysis of its relation to the risk factors 
under study. 

Among the workers, lack of recognition and respect at 
work contributed to sick leaves attributed to back disorders. 
For some reason or other, lack of recognition and respect 
seem to predict sick leave attributed to back disorders, but 
not sick leave due to other musculoskeletal disorders. Lack 
of recognition and respect at work may be due to a variety 
of reasons, such as below-standard performance, deficient 
social aptitude, or other factors not directly related to task 
performance. Leino & Hanninen (1 1) reported that poor sat- 
isfaction with social relationships at work precedes the ap- 
pearance of low-back disorders. Bigos et a1 (24) have paid 
attention to the psychosocial factors affecting the reporting 
of back injury in the United States. Using the MMPI ques- 
tionnaire, as well as another questionnaire originally devel- 
oped as a measure of the family support system but modified 
to examine the perceptions of social support at work, they 
found that lack of support was related to injury reports. Him- 
melstein et a1 (25) have drawn attention to the need to avoid 
employer-employee conflicts in the prevention of prolonged 
work disability due to upper-extremity disorders. Anger to- 
wards the representatives of the employer may also contrib- 
ute to sick leave attributed to low-back pain. Recently, Bur- 
ton et a1 (26) found that sick leave attributed to back pain 
among police officers was related to complaints about police 
work. These complaints may include a lack of recognition 
and respect at work as an important component, but the ques- 
tionnaire employed did not cover this specific aspect of com- 
plaint. 

Concluding remarks 
Experience of recurrent low-back pain was preceded by re- 
ports of harmful biomechanical loads at work among both 
planners and workers, by stress among planners and by draft 
among workers. 

The environmental and psychosocial factors under study 
did not modify the relation between biomechanical loads and 
the experience of recurrent low-back pain. 

Sick leave attributed to a back disorder was preceded by 
exposure to biomechanical loads at work and by a lack of rec- 
ognition and respect at work among workers. 

Biomechanical loading seems to be the most important 
occupational factor predicting both recurrent low-back pain 
and sick leave attributed to back disorders. Lack of recogni- 
tion and respect at work appear to affect sick leave attributed 
to a back disorder. 
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