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Objectives This paper investigates changes in the psychosocial and physical work conditions of the sawmill 
industry in British Columbia, Canada, over the past 35 years. 
Methods Shifts in work conditions were examined within the context of historical changes in sawmill labor 
demography and job taxonomy as the industry was both downsized and restructured, largely in response to an 
economic recession in the early 1980s. 
Results and conclusions Downsizing eliminated approximately 60% of the work force and 114 of sawmill job 
titles. Although all the job categories in restructured sawmills showed increased levels of control, the gradient in 
control across job categories was steeper in 1997 than in 1965; this change may have important health implications 
particularly for the unskilled workers in the restructured mills. 

Key tI3t'm.S industrial restructuring, psychosocial work conditions, sawmills, unemployment. 

Since the 1970s many industries in the developed world 
have gone through restructuring as economies adapt to 
globalization (1). This process has hit traditional male 
blue-collar industries particularly hard, such that large 
segments of this work force have been exposed to the 
threat of unemployment, the experience of unemploy- 
ment, and, for those who survive downsizing, exposure 
to a new set of psychosocial conditions in restructured 
tasks and organizations (2). 

Beginning in early 198 1, the province of British Co- 
lumbia suffered a major recession, during which the un- 
employment rate rose from 6.7% to a peak of 14.7% in 
1984 and was particularly severe in the sawmill industry 
(3, 4). In response to this recession and shifts in the 
postrecession market conditions, many sawmills institut- 
ed technological changes and laid off workers. Accord- 
ing to Barnes & Hayter (5, 6) these technological and 
labor force changes represent an irreversible shift from a 
postwar industrial strategy that was labor intensive to one 
that is increasingly capital intensive. 

This paper investigates how psychosocial and physi- 
cal work conditions have changed in the sawmill indus- 
try in British Columbia, Canada, during the past 35 years. 
Shifts in work conditions are examined within the con- 
text of historical changes in sawmill labor demography 
and job taxonomy as the industry was both downsized 
and restructured, largely in response to an economic re- 
cession which occussed during the early 1980s. 

Subjects and methods 

This investigation is based on a cohort of approximately 
29 000 sawmill workers who worked for at least 1 year 
between 1950 and 1997 in 1 of 14 sawmills in British 
Columbia. 

Sawmill cohort 
The sawmill cohort was originally gathered to investi- 
gate the effect of chlorophenol antisapstain chemicals on 
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sawmill workers (7, 8). The job history data included all 
job start and end dates and job titles for workers during 
their employment at a study sawmill. As well, personal 
identifying data such as birth date were available. Em- 
ployment by mill and year were calculated using the job 
start and termination dates. 

All the job titles during the study period were re- 
solved to 86 basic sawmill job titles by a panel of expe- 
rienced workers and managers (9). These 86 job titles 
were, in turn, reduced to 5 basic categories (clerical, 
managers, maintenance, unskilled, and skilled workers). 
The change in the relative proportion of these 5 catego- 
ries was calculated for each decade (1950s through 
1990s) as a means of estimating the effect of restructur- 
ing on the distribution of the basic job categories over 
time. 

Estimating the psychosocial work conditions 

In most studies psychosocial work conditions are esti- 
mated using worker self-reports (10). In this investiga- 
tion, psychosocial work condition scores were deter- 
mined using expert raters with long experience, who rat- 
ed jobs retrospectively for the year 1965 and currently 
for the year 1997 in order to determine pre- and post- 
restructuring psychosocial work conditions (9). 

A union-management system of job evaluation has 
been in place in the sawmill industry in British Colum- 
bia since the late 1960s. This job evaluation system re- 
lies on an instrument, developed "in house", which meas- 
ures psychological and physical demand, control over 
one's use of skill, control over one's decision making, 
and physical and other hazards to which workers may be 
exposed. This instrument is very similar to the demand- 
control instrument developed by Robert Karasek and his 
co-workers (1 1) so that the expert evaluators were famil- 
iar with the dimensions used in this model and with ap- 
plying them to assessments of sawmill job titles. 

Six job evaluators with over 20 years' experience in 
sawmill job evaluation in British Columbia were poten- 
tial interviewees. Three were currently employed by in- 
dustry, 1 being currently employed by the union, and 2 
being recently retired from the union. All 3 industry raters 
agreed to participate, as did the currently employed un- 
ion expert. One of the retired union experts was too ill 
to participate, and the other refused without giving a rea- 
son. Each of the 4 participants had over 30 years' expe- 
rience. They were blinded to the purpose of the study but 
were told that it was part of a broad investigation of the 
impact of new technology in the industry. 

Each expert rated the psychosocial work conditions 
independently. First, they were asked to rate 86 job ti- 
tles in a "typical" coastal sawmill in 1965 using a short- 
ened, 13-question version of Karasek's questionnaire (ap- 
pendix). Although the questionnaire had been shortened 
to reduce interview time, the interviews still averaged 3.5 

hours because of the number of job titles at issue and the 
number of items asked per job title. To test intrarater re- 
liability, 10% of the jobs were randomly selected from 
the job title list and re-presented to the raters towards 
the end of the interview. 

Three months after these interviews the same 4 ex- 
pert raters were reinterviewed to estimate current (1997) 
psychosocial job conditions, using the same question- 
naire. Because some of the job titles extant in 1965 had 
been eliminated or were extremely rare in the industry 
due to restructuring, 60 job titles were estimated instead 
of the 86 job titles estimated in the first interview. Ten 
percent of the jobs were randomly selected from the job 
title list and re-presented to the raters towards the end of 
the interview to test for intrarater reliability. 

For both interviews the following 5 variables were 
measured: control, psychological demand, physical de- 
mand, noise, and co-worker social support. With the ex- 
ception of co-worker social support, all the questions 
were derived from Karasek's original questionnaire (1 1). 
The 2 questions on co-worker social support were ob- 
tained from the Swedish version of Karasek's question- 
naire (12). Estimations of psychosocial job conditions 
were compared to determine the change in these condi- 
tions over this 32-year time span. 

The broad impact of downsizing is demonstrated by cal- 
culating the number of workers employed at each mill 
by year during the study period (figure 1). 

The average number of workers per mill was stable 
at approximately 600 until 1965. During the "long boom" 
from 1965 to 1980 the number increased to approximate- 
ly 700 workers per mill. The recession of 1980 witnessed 
the beginning of a rapid decline so that, between 1980 
and 1996, the number of workers per mill dropped by 
60%, most of whom left the industry between 1980 and 
1986. 

For a picture of how the work environment was re- 
structured following the recession in the early 1980s, 
changes in the relative proportions of job types for the 
cohort study sawmills are illustrated in figure 2. 

Between 1965 and 1995 the proportion of unskilled 
production jobs (mainly laborers working either on the 
assembly line or off it) remained relatively stable, repre- 
senting between 40% to 50% of all jobs. In contrast, the 
proportion of skilled production jobs increased from 12% 
of all jobs in 1965 to 35% in 1995. The proportion of 
maintenance jobs decreased by half (from 30% to 15%). 
Managerial jobs were also reduced from 9% in 1965 to 
3% of all jobs in 1995, and clerical jobs were almost en- 
tirely eliminated by 1995 (0.8% of jobs in 1995 compared 
with 10% in 1965). 
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While the categories of jobs within the sawmills shift- 
ed dramatically, the absolute number of job titles also 
changed. In 1965 there were 86 job titles in the 14 study 
sawmills. By 1996, 20 were either eliminated or rare, 
while few job titles were added. This situation reflected 
what was observed from qualitative data obtained in this 
study, that is, that the restructuring was mainly due job 
attrition rather than the development of new technology 
and associated new job titles. 

Figure 2 shows that most of the structural changes in 
jobs took place between 1975 and 1985. Given these ba- 
sic structural shifts, what happened to psychosocial job 
conditions? They were estimated retrospectively for 1965 
and currently for 1997. The interrater reliability of the 
estimates for control, physical demand, noise, and co- 
worker social support were "excellent" and for psycho- 
logical demand were "good" for both the 1965 and the 
1997 ratings (9). 

Table 1 compares the psychosocial work conditions 
for the 60 job titles which remained in the sawmills with 
the 20 job titles eliminated or rare by 1997. Estimates 
are for conditions in 1965. The 20 rare or eliminated jobs 
had less control, less co-worker social support, less psy- 
chological demand, more physical demand, and more 
noise than the jobs retained by the industry. In order to 
show the change in psychosocial work conditions for jobs 
remaining in the industry (ie, job titles which survived 
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Figure 1. Number of workers per mill per year. 
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Figure 2. Changing proportion of major job categories by decade in 
the cohort study sawmills. 

the restructuring process), 1965 and 1997 estimations for 
surviving job titles were calculated and compared (table 
2). 

For jobs which remained in the industry psychologi- 
cal demand, physical demand, and noise decreased, and 
control increased, while co-worker social support re- 
mained the same. Thus physical and psychosocial con- 
ditions improved over time for jobs which were retained 
in the industry. 

In order to understand these changes in psychosocial 
job conditions better, table 3 breaks them down by ma- 
jor job category. It shows control scores increasing more 
rapidly for managers than for other workers between 
1965 and 1997. The psychological demand scores were 
not as widely dispersed by job title in 1965 as were the 
control scores. Yet reductions in psychological demand 
were greater among the nonmanagement job titles than 
among the managerial ones. In contrast, physical demand 
decreased for maintenance, skilled, and managerial cat- 
egories but not for unskilled jobs. 

For all control, psychological demand, and physical 
demand, the difference in scores between the unskilled 
and managerial job categories was greater in 1997 than 
it was in 1965. These differences were minor for psy- 
chological and physical demand. However, the difference 
in the control scores between the unskilled and manage- 
rial jobs was 7.6 in 1965 and 8.7 in 1997, indicating that 
the disparity in control scores for managerial compared 
to unskilled jobs increased by 14.5% after the restructur- 
ing. 

Table 1. Mean scoresa for the1965 psychosocial-physical work 
conditions of the eliminated or rare jobs in comparison with those 
remaining in the industry. 

Variable 20 eliminated 60 remaining Difference 
or rare jobs jobs (Yo) 

Control 16.8 20.2 -20.2 
Psychological demand 6.8 7.0 -2.9 
Physical demand 2.8 2.5 t 1  0.7 
Social support 5.2 5.5 -5.8 
Noise 2.7 2.5 t7 .4  

a Scores obtained by averaging 1965 estimations obtained from the 4 
expert job evaluators. 

Table 2. Comparison of within-job scores for psychosocial- 
physical work conditions in 1965 and 1997 for the 60 remaining 
job titles. 

Variable 1965 1997 Difference 
scores scores 

Mean YO 

Control 20.2 20.76 t0.56 t3.0 
Psychological demand 7.0 6.6 -0.40 -5.6 
Physical demand 2.5 2.34 -0.16 -6.4 
Social support 5.5 5.5 0.00 0.0 
Noise 2.5 2.43 -0.07 -3.0 
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Table 3. Change in the scores for the psychosocial-physical work conditions by job category from 1965 to 1997 for the 60 remaining 
jobsa 

Job type Control Psychological demand Physical demand 

1965 1997 Change in score 1965 1997 Change in score 1965 1997 Change in score 
from 1965 to from 1965 to from 1965 to 

1997 (%) 1997 (%) 1997 (%) 

Unskilled 17.6 18.0 t2.2 6.9 6.5 -6.8 2.7 2.7 0 
Skilled 19.9 20.5 t2.9 7.0 6.6 -6.6 2.4 2.1 -14.0 
Maintenance 23.9 24.4 t2.1 6.8 6.5 -4.1 2.6 2.4 -7.0 
Managers 25.2 26.7 t5.6 7.8 7.5 -2.9 1.9 1.7 -14.0 

a The scores in this table are based on the 60 job titles which remained in the industry. 

Discussion 

The major limitations of this investigation are useful to 
consider at the outset of this discussion. The assessment 
of psychosocial work conditions in this investigation was 
conducted at "arm's length" in 2 senses. First, expert 
raters were asked to estimate conditions in a "generic" 
as opposed to a "real" sawmill in order to obtain an in- 
dustry average. The arm's length estimation method 
means that the psychosocial conditions of work in any 
of the 14 study sawmills may differ from the average to 
an unknown extent. 

These estimations were at arm's length in a 2nd sense 
since workers' perceptions of their own psychosocial 
work conditions were not included. The expert rater 
method contains the potential for misclassification both 
at the level of the sawmill and the individual. This po- 
tential is likely higher for the retrospective assessments 
(in 1965) than the ones performed currently (in 1997). 

This investigation shows that 60% of the sawmill co- 
hort was eliminated between 1981 and 1997, as was ap- 
proximately 114 of the job titles. Most of the eliminated 
job titles were heavy, noisy, low-control, unskilled jobs, 
because restructuring largely involved the mechanization 
of front- and tail-end machine tending functions former- 
ly performed by unskilled assembly-line labor. These 
unskilled machine-tending job titles were increasingly 
telescoped into the job description of the skilled machine 
operators working the new machines. This change is re- 
flected in the tripling in the proportion of skilled pro- 
duction jobs between 1965 and 1996. 

Did the elimination of jobs titles with the worst task- 
level psychosocial job conditions mean that psychoso- 
cia1 and physical work conditions improved in the re- 
structured sawmills? The within-job title change in scores 
from 1965 to 1997 indicates that physical demand was 
reduced by approximately 6%. The reduction in physi- 
cal demand was greatest for managers and skilled pro- 
duction workers. However, reduced physical demand 
may not be associated with an improvement in health as 
sedentary blue-collar jobs have been consistently asso- 
ciated with higher coronary heart disease mortality and 
morbidity in a range of working populations (13,14). 

Psychological demand scores were also reduced by 
approximately 6% with the greatest reduction occurring 
among unskilled workers and the least among managers. 
For all the jobs, the control scores increased, with the 
greatest increases observed for managers. Job strain (psy- 
chological demand divided by control) was lower for all 
the job categories in 1997 than it was in 1965. Co-work- 
er social support remained unchanged across the 2 time 
periods. 

While these data indicate improvement in the psycho- 
social conditions of work, it should be noted that the gra- 
dient in control across job categories was steeper in 1997 
than in 1965. Therefore, the overall improvement in con- 
trol has been accompanied by increased disparity in con- 
trol between jobs which are highest and lowest in the 
sawmill job hierarchy. This increased disparity is the re- 
sult of a greater relative increase in control for manage- 
rial than for unskilled jobs. This finding may have im- 
portant health implications because several population 
health studies have shown that relative levels of control 
at work may be the most salient in determining health 
outcomes (15-1 8). 
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Appendix 

13-item questionnaire 

(Raters responded to the 13 statements with 1 of the following answers: Strongly disagree, disagree, agree, strongly 
agree) 

1. The job required learning new things. 

2. The job involved a lot of repetitive work. 

3. The job required a high level of skill. 

4. The job had a variety of tasks. 

5. The worker had a lot to say about what happened on the job. 

6. On this job, the worker had a lot of freedom to decide how to do the work. 

7. The job did not involve an excessive amount of work. 

8. The worker had enough time to get the job done. 

9. The job was free from conflicting demands. 

10. The job required lots of physical effort. 

11. The worker could leave this job to talk with co-workers. 

12. The worker could interact with co-workers while they worked. 

13. The job was noisy. 
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