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Objectives The principal aim of the present study was to evaluate questionnaire-based information on past 
physical work loads (6-year recall). 
Methods Effects of memory difficulties on reproducibility were evaluated for 82 subjects by comparing 
previously reported results on current work loads (test-retest procedure) with the same items recalled 6 years later. 
Validity was assessed by comparing self-reports in 1995, regarding work loads in 1989, with worksite measure- 
ments performed in 1989. 
Results Six-year reproducibility, calculated as weighted kappa coefficients (k,"), varied between 0.36 and 0.86, 
with the highest values for proportion of the workday spent sitting and for perceived general exertion and the 
lowest values for trunk and neck flexion. The six-year reproducibility results were similar to previously reported 
test-retest results for these items; this finding indicates that memory difficulties was a minor problem. The validity 
of the questionnaire responses, expressed as rank correlations (r,) between the questionnaire responses and 
workplace measurements, varied between -0.16 and 0.78. The highest values were obtained for the items sitting 
and repetitive work, and the lowest and "unacceptable" values were for head rotation and neck flexion. Misclassifi- 
cation of exposure did not appear to be differential with regard to musculoskeletal symptom status, as judged by the 
calculated risk estimates. 
C O ~ C ~ U S ~ O ~ S  The validity of some of these self-administered questionnaire items appears sufficient for a crude 
assessment of physical work loads in the past in epidemiologic studies of the general population with predominant- 
ly low levels of exposure. 

Key terms differential misclassification, exposure assessment, occupational, questionnaire, reproducibility, 
retrospective, validity. 

In epidemiologic studies of work-related musculoskele- 
tal disorders, direct measurements or systematic obser- 
vations at the workplace are recommended in preference 
to questionnaire-based information (1-3). However, ex- 
posures that occurred in the past are often no longer avail- 
able for observation. Thus, in most cases, questionnaires 
are the method of choice both because of their relatively 
low cost and because the subjects can be asked to recall 
past exposures. The accuracy of much self-reported 

information has been doubted, mainly because of pre- 
sumed recall problems. The magnitude of memory diffi- 
culties is likely to be closely related to the kind of infor- 
mation requested; for example there may be major prob- 
lems with details such as percentages of workhours with 
parts of the body in specified positions. It  is also reason- 
able to presume that memory difficulties increase with 
time (ie, more mistakes are made when answering ques- 
tions regarding work loads 25 years back in time when 
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compared with questions on work loads a few years ago) 
and that the risk of differential misclassification of ex- 
posure due to symptom status may also increase with the 
length of the recall period. 

The validity of questionnaire information on physi- 
cal work loads is crucial for the accuracy of risk esti- 
mates for associations between work loads and muscu- 
loskeletal outcome. The validity of some self-reported 
gross activities in current work (eg, the fraction of the 
workday spent sitting) has been reported as sufficient for 
use in epidemiologic studies, while the validity of infor- 
mation on body postures has been found to be lower (4, 
5). Validity studies performed so far have been restrict- 
ed to present work load, while, to our knowledge, the 
validity of self-reported historical physical work loads 
has only been evaluated once before in the literature (6). 

The aim of our study was to evaluate questionnaire 
information about past physical work loads (6 years ago), 
in terms of test-retest reliability and validity, by ques- 
tionnaire responses and workplace measurements ob- 
tained 6 years back in time. 

Subjects and methods 

Study design 

Questionnaire information on historical physical work 
loads was validated by comparing self-reports (collected 
in 1995), on physical work loads 6 years previously (in 
1989), with worksite measurements obtained in 1989 and 
used as criterion values. Reports on perceived general 
exertion (RPE) was validated by heart-rate measure- 
ments. 

Disagreement between measurements performed in 
1989 and questionnaire information collected later (in 
1995) probably has 2 main sources, recall problems and 
methodological differences between questionnaire items 
and workplace measurements. Recall difficulties were 
evaluated by comparing previously reported results on 
test-retest reproducibility (2 week test-retest) with the 6- 
year reproducibility results presented in this study. Dis- 
agreement between questionnaire definition and work- 
place measurements may arise as a result of differences 
in the response scales used, especially with regard to the 
duration of recorded as opposed to self-reported work 
loads and to differences in task definition between work- 
place measurements and questionnaire items. The appli- 
cability of different response scales and different phras- 
ings of items was also investigated. 

Differential bias related to the musculoskeletal symp- 
tom status was analyzed by comparing the reproducibil- 
ity, sensitivity, and specificity between subjects with and 
without low-back symptoms. The musculoskeletal symp- 
tom status both in 1989 and in 1995 was considered. 

Subjects 

The study group consisted of 39 men and 58 women, a 
subgroup of the Stockholm MUSIC 1 study. This group 
was originally selected in 1989, and individual workplace 
measurements were then performed. "MUSIC" is an ac- 
ronym for Musculoskeletal Intervention Center and is a 
network of 10 departments in Stockholm with the aim of 
preventing musculoskeletal disorders. The subjects con- 
stituted 4 subgroups [furniture removers (N=12), a sam- 
ple from the general male population (N=27), medical 
secretaries (N=13), and a sample from the general female 
population (N=45] in order to cover a broad spectrum of 
physical work loads (7). These subjects were all work- 
ing in the Stockholm area during the Stockholm MUSIC 
1 study, and most of them were still doing so in 1995, 
when they were contacted and asked to participate in a 
follow-up. Their present addresses and phone numbers 
were obtained from national population and phone 
number registers. The main reasons for nonparticipation 
were (i) could not be located at a recent phone number 
or address, (ii) did not respond to phone calls or letters, 
(iii) refused to participate (2 subjects). 

The study was reviewed and approved by the region- 
al Ethics Committee of Human Research at the Karolin- 
ska Institute, Stockholm, Sweden. 

Data collection instruments 

Measurements at the workplaces in 1989. Physical work 
loads were recorded individually at the workplaces dur- 
ing a normal workday for each of the 97 subjects. Heart 
rate was recorded during a whole workday by a Sport 
Tester PE 3000 (Polar Electro, Finland), and the percent- 
age of time spent sitting was determined with a Posime- 
ter device (8). Body postures, repetitive finger and hand 
movements, and manual handling were recorded by ex- 
perienced ergonomists and physiotherapists with the port- 
able ergonomic observation (PEO) method (9). The heart 
rates and the PEO results of the observation day were 
weighted for a "typical workweek" according to inter- 
view information on task duration during the week (7, 

9). 

Questions in 1989. Illustrated questions about work pos- 
tures and manual handling were used (appendix). Their 
reproducibility for present work loads have previously 
been evaluated with a test-retest procedure in a popula- 
tion study of 343 subjects (10) and validated in relation 
to worksite measurements comprising the same subjects 
as in the present study (5). The physical activities de- 
scribed by these items were quantified as a proportion of 
the workday (6-degree ordinal scale) or as the frequency 
per hour (5-degree ordinal scale). 

Questions in 1995. In 1995 new items (appendix) were 
added to the previously described items in order to 
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sxplore the influence on the validity of different response 
scales. These items have been evaluated for test-retest 
reliability (1 1) and were quantified as the proportion of 
the workday, using a 100-millimeter visual analogue 
scale (VAS) or using the number of days per month spent 
at a certain activity as recorded on a 5-degree ordinal 
scale. 

Physical exertion at work was asked for both in 1989 
and 1995, regarding the general perceived exertion in 
1989, with a modified RPE scale (0-14). Information 
on past musculoskeletal symptoms (last 12 months) re- 
quested in 1989 and in 1995 was obtained by the Nordic 
questionnaire (12) and additional questions were asked 
in 1995 regarding present employment or retirement sta- 
tus. 

Procedure 

Subjects living in the Stockholm area in 1995 were con- 
tacted by telephone and invited to meet with a member 
of the research team. Those living far away or too busy 
for a personal meeting were sent instructions and ques- 
tionnaires and contacted by telephone (3 subjects). When 
the subjects answered the self-administered questionnaire 
items in 1995, they were instructed to consider their work 
situation as it was during the time of the Stockholm 
MUSIC study in 1989. 

A total of 7 questionnaire items that could be evalu- 
ated in relation to workplace measurements were identi- 
fied and checked for comparability with the workplace 
measurements performed in 1989. Thus repetitive finger 
and hand movements were recorded as "repetitive work" 
during the workplace measurements in 1989, but they 
were given as 1 or 2 separate questions in the question- 
naires. Only the item on repetitive finger movements was 
chosen for the validation of "repetitive work" in the past. 
Manual handling of loads was measured in 1989 as the 
total number of lifts, independent of weight, and the an- 
swers concerning these items in the questionnaires could 
therefore not be validated. 

Two more items were not evaluated. One was because 
of the incongruent definition between the questionnaire 
item and the workplace measurement (work with hands 
above shoulder level). The other item (trunk rotation 
more than 45 degrees) was deleted from the analysis 
since too few exposed subjects (7 subjects) exceeded 0% 
of their worktime in this activity during an estimated 
normal week. 

Data analysis 
The distribution of questionnaire responses was summa- 
rized using mean values, ranges, and loth, 50th and 90th 
percentiles (P,,, P,,, P,,). 

The 6-year reproducibility of the questionnaire items 
was analyzed with weighted Cohen's kappa coefficients 
(k, ) with 95% confidence intervals (95% CI). Kappa co- 

efficients describe agreement beyond chance and produce 
results identical with those of intraclass correlation co- 
efficients, if calculated with quadratic weights on cate- 
gorical responses. Kappa values exceeding 0.75 were re- 
garded as "excellent agreement" beyond chance, values 
below 0.40 represented "poor agreement", and values be- 
tween 0.40 and 0.75 were rated "fair to good agreement" 
(13). Tests of the statistical significance of differences 
in the kappa coefficients between independent groups 
(men,women; with symptoms,without symptoms) were 
made according to Fleiss (13). 

Validity was analyzed for the retrospective question- 
naire responses obtained in 1995 with worksite measure- 
ments performed in 1989 as the reference values. The re- 
sponse scales differed between the measurements at the 
workplaces in 1989 and the questionnaire items in 1995 
so that an exact matching of scales was not possible, and 
the Spearman rank correlation coefficient (r,) was cho- 
sen for the calculation of agreement. A correlation coef- 
ficient of at least 0.6 was regarded as an indicator of high 
agreement. Tests of statistical significance of differenc- 
es in rank correlation coefficients between independent 
groups (men,women; with symptoms;without symptoms) 
were made according to Blalock (14). 

For calculations of sensitivity and specificity the cut- 
off point between the exposed and unexposed subjects 
was defined as the median value because of the incom- 
parability between the scales used, and also in order to 
have enough subjects in both exposure groups. Howev- 
er, some analyses of sensitivity and specificity, using cut- 
off points based on current knowledge about adverse ef- 
fects on the musculoskeletal system, were also per- 
formed. The distributions of questionnaire responses and 
measurement values were highly skewed in some cases, 
with most responses at the lower end of the scales. The 
sensitivity and specificity were only calculated if there 
were 10 or more subjects in each exposure group. 

Results 

Eighty-two of the 97 subjects (85%) participated in our 
current study (table 1). The reported percentages of neck 
and shoulder or low-back symptoms during the last 12 
months were approximately equal in 1989 and 1995. 
About 113 of the subjects reported neck and shoulder or 
low-back symptoms in both of these years, 113 only in 
1989 and 113 only in 1995. 

Six-year reproducibility 

Slightly higher work loads were reported in 1995 than in 
the original responses in 1989 for some of the items, such 
as perceived general exertion, hands above shoulder lev- 
el, and trunk bent forward (table 2). 
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The 6-year reproducibility (p,) of different question- 
naire items varied between 0.36 and 0.86, with the high- 
est values for the proportion of the workday spent sitting 
(0.86) and perceived general exertion (0.70) and the low- 
est values for forward bending of the trunk (0.36) and 
head bent forward (0.37). There was no general trend for 
gender differences in the kappa values. The reproduci- 
bility (p,") for the men significantly exceeded that for the 
women for the items on perceived exertion (P=0.004) and 
the lifting of loads between 1 and 5 kilograms (P=0.002). 
Higher reproducibility among the women than the men 
was found for the item on repetitive finger movements 
(P<0.001). The presence of low-back symptoms during 
the last 12 months before answering the questionnaire in 
1995 did not seem to affect the test-retest reliability in 
any obvious direction (table 2), and no statistically sig- 
nificant differences were found between those with low- 
back symptoms and those without. The influence on re- 
producibility for neck and shoulder symptoms was also 
examined, with similar results. The influence of symp- 
tom status in 1995 on reproducibility did not differ when 
compared with the influence of symptom status in 1989. 

Validity of retrospective questionnaire information 
The correlation between workplace measurements and 
questionnaire reports was high for sitting and repetitive 
work, moderate for perceived exertion, trunk flexion, and 
kneeling and squatting, but poor for neck flexion and 
neck rotation (table 3). 

The correlation (r,) among the men exceeded that 
among the women for the item on perceived exertion 
(P=0.02). Higher correlation among the women than 
among the men was found for the item on repetitive work, 
especially with the 6-degree ordinal scale (P=0.07), but 
to a less extent with the 5-degree ordinal scale (P=0.27). 
The items on sitting, kneeling and squatting, and trunk 
bent forward showed only minor gender differences. The 
2 questions on head postures yielded low a col~elation 
for the women and could not be evaluated for the men 
because of the few measurements performed (table 3). 

Among the subjects with low-back symptoms the co- 
efficient of correlation (r,) was higher than among those 
without symptoms for the item on perceived physical 
exertion (P=0.03). Higher (not statistically significant) 
agreement among those without low-back symptoms was 
noted for the item on forward bending. The item on 
kneeling and squatting showed significantly higher agree- 
ment among the subjects with low-back symptoms 
(P=0.01). No trend could be seen for the 1995 responses 
regarding sensitivity and specificity between those with 
or without low-back symptoms. 

The distribution of the responses was highly skewed 
for some items, and sensitivity and specificity were there- 
fore not calculated for all the subgroups (table 3). When 
cut-off points based on current knowledge about adverse 

effects on the musculoskeletal system were used, slight- 
ly lower sensitivity and specificity values were obtained 
in comparison with the corresponding values for cut-off 
points based on median values. 

Discussion 

In this study of people interviewed on 2 occasions, the 
agreement between self-reports of curremt conditions and 
self-reports of the same conditions after a delay of 6 years 
was fair to excellent (k, >0.40) for 9 of 13 items, name- 
ly, perceived exertion, sitting, kneeling and squatting, 
head rotation, hands above shoulder level, repetitive fin- 
ger movements, and the 3 items on the manual handling 
of loads. Low reproducibility (k, <0.40) was found for 4 
items on head and trunk posture and repetitive hand 
movements (table 2). 

Differences between the previously reported 2-week 
test-retest reproducibilities of the questionnaire items 
used in the Stockholm MUSIC study (10) and the 6-year 
reproducibility results in this study were regarded as a 
measure of memory difficulties during the time period 
between 1989 and 1995. For 7 of the 13 items in table 3 

Table 1. Participants (N=82) in the reexamination in 1995 and 
dropouts (N=15). Employment status and changes in occupations 
between 1989 and 1995 are given. The subjects have been di- 
vided into 4 groups, established in 1989 (furniture removers 
N=12, male population N=27, medical secretaries N=13, female 
population N=45). 

Male groupsa (N) Female groupsb (N) A l lC  

Furniture Male Medical Female 
(N) 

removers population secretaries population 

Subjects 
participating in 1995 8 23 11 40 82 
Dropouts 4 4 2 5 15 
Participants 
in 1995 (N=82) 
Gainfully employed 7 21 10 3 1 69 
Subjects who changed 
occupation between 
1989 and 1995 2 4 1 6 13 
Unemployed 0 0 0 2 2 
Old age pension 0 1 1 5 7 
On sick leave 1 1 1 2 5 
Neck or shoulder 
symptomsd 6 (3) 8 (8) 9 (8) 20 (23) 43 (42) 
Low-back 
symptomsd 4 (6) 9 (7) 6 (7) 13 (15) 32 (35) 

a Mean (range) age: furniture remotvers 46 (40-57) years; male 
population 47 (29-67) years. 
Mean (range) age: medical secretaries 54 (27-69) years; female 
population 51 (26-70) years. 
Mean (range) age: 50 (26-70) years. 
Any feeling of pain or discomfort during the last 12 months in 1995. 
The numbers of subjects with symptoms during the last 12 months in 
1989 are in parentheses. 
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Table 2. Reproducibility comparing questionnaire responses in 1989 with those obtained 6 years later, analyzed by weighted kappa 
coefficients (k,) with the 95% confidence interval (95% CI). The distribution of work loads has been given as the loth, 50th, and 90th 
percentiles (P,,, P,,, P,,) for 82 subjects. Results are also given for subgroups (ie, gender and low-back sympto~ns during the last 12 
months before the retest in 1995). 

Questiona 1989 1995 about 1989 km 95% CI 

PI, P50 pa P1 0 P50 P90 

Perceived exertion (scale 0-14) 
All 
Men 
Women 
Low-back symptoms 
No low-back symptoms 

Sitting (scale 1-6) 
All 
Men 
Women 
Low-back symptoms 
No low-back symptoms 

Kneeling and squatting (scale 1-6) 
All 
Men 
Women 
Low-back symptoms 
No low-back symptoms 

Head bent forward (scale 1-6) 
All 
Men 
Women 
Low-back symptoms 
No low-back symptoms 

Head rotation (scale 1-6) 
All 
Men 
Women 
Low-back symptoms 
No low-back symptoms 

Hands above shoulders (scale 1-6) 
All 
Men 
Women 
Low-back symptoms 
No low-back symptoms 

Trunk bent forward (scale 1-6) 
All 
Men 
Women 
Low-back symptoms 
No low-back symptoms 

Trunk rotation (scale 1-6) 
All 
Men 
Women 
Low-back symptoms 
No low-back symptoms 

Repetitive hand movements (scale 1- 
All 
Men 
Women 
Low-back symptoms 
No low-back symptoms 

Repetitive finger movements (scale 1- 
All 
Men 
Women 
Low-back symptoms 
No low-back symptoms 

(continued) 
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Table 2. Continued. 

1989 1995 about 1989 km 95% CI 

PI, P50 P90 P,O P 5 ~  P90 

Manual handling 1-5 kg (scale 1-5) 
All 
Men 
Women 
Low-back symptoms 
No low-back symptoms 

Manual handling 6-15 kg (scale 1-5) 
All 
Men 
Women 
Low-back symptoms 
No low-back symptoms 

Manual handling 16-45 kg (scale 1-5) 
All 
Men 
Women 
Low-back symptoms 
No low-back symptoms 

a A short version of the questions and scales used is presented in the appendix. There were 38% of the men in the whole study group, 40% of the men 
among those with low-back symptoms and 36% among those without low-back symptoms. 

(sitting, kneeling and squatting, head rotation, hands 
above shoulder level, repetitive finger movements, man- 
ual handling of loads between 6 and 15 kilograms, and 
manual handling of loads between 16 and 45 kilograms), 
a decrease in the correlation coefficient of less than 0.10 
between the 2-week and 6-year reproducibility was 
found, indicating only minor memory difficulties (aver- 
age 2-week reproducibility 0.64, average 6-year repro- 
ducibility 0.62). The corresponding average reproduci- 
bility values for the 6 remaining items were 0.63 for 2 
weeks and 0.43 for 6 years. The results are in accord- 
ance with the previously reported results, with compari- 
sons of different time intervals between test and re-test 
(1 I), and also with the results of a study of physical ac- 
tivities during leisure time (15). The majority of the sub- 
jects in our study (about 75%) were still working in the 
same occupations in 1995 as in 1989. This circumstance 
may lead to an underestimation of memory difficulties 
in questions about physical work loads 6 years back, if 
the subjects used current work as a proxy for their work 
situation in 1989. Thirteen subjects in the present study 
changed jobs between 1989 and 1995,8 of them to jobs 
with a similar level of physical load, and 5 to higher or 
lower physical load, based on an evaluation of the job 
titles. Physical work loads often decrease with age, es- 
pecially among men (16), and reports of work loads in 
the past would thereby probably be underreported in cas- 
es of influence from the current work situation. Howev- 
er, this is less likely to be a big problem in this study, 
which showed mainly unchanged or even slightly higher 
responses in 1995 for work loads 6 years earlier, com- 
pared with the responses in 1989 (table 2). 

The validity of the self-reported exposures was good 
for the items on sitting and repetitive work, and interme- 
diate for the items on perceived exertion and forward 
bending of the trunk. The results of the items on head 
postures showed poor results, a finding in line with pre- 
viously reported results for these items (5). The results 
of the item on kneeling and squatting showed less agree- 
ment than in the study by Wiktorin et a1 (5). 

A major concern in epidemiologic studies of physi- 
cal work loads and musculoskeletal health is whether the 
musculoskeletal symptom status may cause differential 
misclassification of exposure. If so, the point estimates 
of relative risk could be either under- or overestimated, 
depending on the direction of the bias. In view of possi- 
ble gender differences, agreement between questionnaire 
responses and workplace measurements in relation to 
musculoskeletal symptom status should preferably be 
evaluated in groups with a similar gender distribution. 
This was the case regarding low-back symptoms, for 
which the men constituted approximately 35% of both 
the group with and that without symptoms (except for 
the items on head posture). A comparison of the subjects 
with and without symptoms did not indicate any tenden- 
cy for the subjects with symptoms to report higher or low- 
er exposure levels than the symptom-free subjects (table 
2). However, the precision of the questionnaire respons- 
es (random error) could still cause differential misclassi- 
fication if the subjects with musculoskeletal symptoms 
remember their previous work loads more exactly than 
those without symptoms. The rank correlation coeffi- 
cients for the subjects with low-back symptoms during 
the last 12 months differed from the corresponding 
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Table 3. Agreement calculated as the Spearman rank correlation 
(r,) between questionnaire responses in 1995 concerning physi- 
cal load at work in 1989 and reference measurements at the 
workplaces in 1989. Sensitivity and specificity were calculated 
using the workplace measurements as criterion values, and the 
variables were dichotomized into 2 classes (exposed and unex- 
posed) by the median value. The study group was divided into 
different groups according to gender and low-back symptom sta- 
tus during the last 12 months before answering the question- 
naire in 1995. 

Questiona N Percentage r, 
of men 

Perceived general exertion versus heart rate 
All 78 36 0.52 
Men 28 0 0.71 
Women 50 0 0.34 
Low-back symptoms 30 37 0.65 
No low-back symptoms 48 35 0.29 

Sitting part of the workday (scale 0-100 %) 
All 75 37 0.73 
Men 28 0 0.71 
Women 47 0 0.74 
Low-back symptoms 30 40 0.70 
No low-back symptoms 45 36 0.76 

Sitting part of the workday (scale 1-6) 
All 75 37 0.78 
Men 28 0 0.78 
Women 47 0 0.80 
Low-back symptoms 30 40 0.75 
No low-back symptoms 45 36 0.83 

Kneeling and squatting (scale 1-6) 
All 64 33 0.46 
Men 21 0 0.61 
Women 43 0 0.40 
Low-back symptoms 25 32 0.74 
No low-back symptoms 39 33 0.23 

Head bent forward (scale 1-6) 
All 40 23 0.07 
Men 9 0 
Women 31 0 0.12 
Low-back symptoms 14 14 -0.17 
No low-back symptoms 26 27 0.23 

Head rotation (scale 1-6) 
All 41 22 -0.16 
Men 9 0 
Women 32 0 -0.13 
Low-back symptoms 14 14 0.1 9 
No low-back symptoms 27 26 -0.32 

Trunk bent forward (scale 1-5) 
All 69 35 0.54 
Men 24 0 0.56 
Women 45 0 0.52 
Low-back symptoms 27 33 0.48 
No low-back symptoms 42 36 0.60 

Trunk bent forward (scale 1-6) 
All 69 35 0.51 
Men 24 0 0.55 
Women 45 0 0.49 
Low-back symptoms 27 33 0.39 
No low-back symptoms 42 36 0.63 

Repetitive work (scale 1-5) 
All 63 32 0.62 
Men 20 0 0.49 
Women 43 0 0.61 
Low-back symptoms 26 31 0.69 
No low-back symptoms 37 32 0.58 

Sensi- Speci- 
tivity ficity 

0.81 0.69 
0.67 0.64 
0.85 0.65 
0.81 0.82 
0.80 0.59 

(continued) 

1 Table 3. Continued. 

Questiona N Percentage r, Sensi- Speci- 
of men tivity ficity 

Repetitive work (scale 1-6) 
All 63 32 0.65 0.84 0.75 
Men 20 0 0.36 
Women 43 0 0.67 0.75 0.74 
Low-back symptoms 26 31 0.74 0.82 0.87 
No low-back symptoms 37 32 0.59 0.85 0.65 

a A short version of the questions and scales used is presented in the 
appendix. 

correlation for those without symptoms for only a cou- 
ple of items. However, these differences in agreement be- 
tween symptom groups were not associated with differ- 
ences between calculated prevalence ratios based on 
questionnaire responses (PR,,,,, ) and those based on ref- 
erence measurements (PR,,). Thus there appears to have 
been no serious differential misclassification of exposure 
in our study. This conclusion is in accordance with a pre- 
viously reported evaluation of present physical work 
loads obtained with the MUSIC questionnaire (5), but not 
with the results of a recently published study of forest 
industry workers in Finland (4). 

The additional items used in 1995 were constructed 
on the basis of experiences from the Stockholm MUSIC 
study, but with a focus on physical work loads in the past 
and in the general population, and some changes in the 
wordings of items and the response scales were there- 
fore considered necessary. These changes limited the 
items that could be validated in relation to workplace 
measurements performed in 1989. Both the old and the 
new (additional) items could be regarded as suitable for 
collecting information on historical physical work loads. 
However, the new items could be recommended in stud- 
ies of the general population, as the ordinal response scale 
was found to generate better (ie, wider) response distri- 
butions in cases of predominantly low-exposure levels, 
which are often found in population studies. This find- 
ing is in accordance with the intentions when the new 
items were created. 

Comparisons between previously reported validity of 
the self-reported physical work loads at present (5) and 
in the past (the present study) could be made for 6 items 
with comparable cut-off points in the 2 studies. Approx- 
imately unchanged and acceptable correlation values 
were found for daily time spent sitting and for forward 
bending of the trunk. Unchanged and "low agreement" 
were noted for the item on head rotation, and decreased 
agreement was found for kneeling and squatting and for 
forward bending of the head. 

Despite the promising results for some of the items 
evaluated in this study, no general recommendation for 
the use of these items in epidemiologic studies can be 
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made. However, the validity of some of these self-ad- 
ministered questionnaire items (perceived exertion, sit- 
ting, kneeling and squatting, trunk flexion and repetitive 
work) are believed to be sufficient for the assessment of 
physical work loads in the past on a rough level, in stud- 
ies of general population groups. 
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Evaluation of questionnaire-based information 

Appendix 

Questions used in 1989 and 1995 on work posture and manual materials handling 

ltems used both in 1989 and 1995 

- Perceived general exertion - modified scale for rating of perceived exertion, range (0-14). 
Sitting, kneeling or squatting, head bent forward >20 degrees, head rotation >45 degrees, hands above shoulder 
level, trunk bent forward >60 degrees, trunk rotated >45 degrees, the same hand movements several times per minute, 
the same finger movements several times per minute - ordinal scale no 1, range (1-6). 
Lifting or carrying burdens weighing between 1 and 5 kg, 6 and 15 kg, 16 and 45 kg - ordinal scale no 2, range 
(1-5). 

ltems used only in 1995 

Proportion of the day spent sitting - continuous scale, range (0-100 %). 
Hands below knee level exceeding 30 minutes a day, repetitive hand or finger movements several times a minute 
exceeding 2 hours a day - ordinal scale no 3, range (1-5). 

Continuous scale 

Not at all All the time 

Ordinal scale no 1 

Not at all A little, about About 114 Half of the About 314 Almost all 
1/10 of the time of the time time of the time the time 

0 (1) 0 (2) 0 (3) 0 (4) 0 (5) 0 (6) 

Ordinal scale no 2 

Not at all Less than once 1-10 times 11-30 times More than 30 
per hour per hour per hour times per hour 

0 (1) 0 (2) 0 (3) 0 (4) 0 ( 5 )  

Ordinal scale no 3 

Almost never1 1-3 days One day 2 - 4  days Every 
not at all per month per week per week work day 
0 (1) 0 (2) 0 (3) 0 (4) 0 (5) 
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