
Scand J Work Environ Health 1998;24(5):376-385 

Validity of a self-completed questionnaire measuring the physical demands 
of work 
by Daniel P Pope, MSG,' Alan J Silman, MD,' Nicola M Cherry, MD,2 Christina Pritchard, SRN,' Gary J 
Macfarlane, PhDf 

Pope DP, Silman AJ, Cherry NM, Pritchard C, Macfarlane GJ. Validity of a self-completed questionnaire measur- 
ing the physical demands of work. Scand J Work Environ Health 1998;24(5):376-385. 

Objectives This study determined the accuracy of workers in quantifying occupational physical demands on a 
self-administered questionnaire. 
Methods First, a self-administered questionnaire on work postures, manual materials-handling, and repetitive 
upper-limb movements was validated using direct simultaneous observations for 123 randomly selected employees 
from 6 occupational settings. Second, weight estimation accuracy was assessed on visual analogue scales for 6 
manual materials-handling activities using 20 randomly selected employees from 1 occupational setting. 
Results At a dichotomous level (ever-never), the accuracy of most of the self-reported physical demands was 
good (sensitivity 60-100%; specificity 56-100%). A more-detailed analysis of the dimensions studied (frequen- 
cy, duration and amplitude) also showed that the accuracy of the self-reported estimates was satisfactoly. Full 
agreement between the estimated and observed frequency was >60% for most of the manual materials-handling 
activities. In addition the average difference between the estimated and observed duration of the physical demands 
was found to be small. Finally the average difference between the self-reported and actual weights of various loads 
was found to be modest. 
C O ~ C ~ U S ~ O ~ S  The self-reported questionnaire used in this study would provide a useful instrument for estimating 
occupational physical demands and the frequency, duration, and amplitude of these demands in future epidemio- 
logic studies associated with musculoskeletal pain. 
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The high prevalence of musculoskeletal disorders in 
physically demanding occupations is a well documented 
feature of both cross-sectional surveys (1-3) and cohort 
studies (4,5). Physical occupational exposures that might 
be associated with such symptoms have typically been 
classified indirectly using job titles (6-8). However, it 
is recognized that job title alone will poorly define a per- 
son's occupational exposures (9-ll), and it does not 
allow conclusions to be drawn about the quality and 
quantity of physical work load (12). Before the contri- 
bution of physical exposures in the workplace to the oc- 
currence of musculoskeletal disorders can be determined, 
detailed and accurate descriptions of such exposures are 
needed (13). Such descriptions require that physical de- 

mands be measured in the workplace (eg, posture, man- 
ual materials-handling, and tasks involving repetitive 
limb movements) on an individual basis. 

The most widely used method of measuring occupa- 
tional physical demands on an individual basis is the self- 
administered questionnaire (14), which offers benefits 
over alternative methods in terms of cost, versatility, and 
capacity (use in large populations) (15). However, an es- 
timation of physical demands by self-reports has been 
criticized as being inaccurate, especially for the more 
complex load-bearing activities carried out by employ- 
ees (16). An accurate estimation of such demands is, 
however, essential in determining the relationship with 
musculoskeletal disorders in the workplace (17). It is 
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therefore important to evaluate the performance of a 
questionnaire in obtaining valid information about phys- 
ical demands before an epidemiologic study based on 
self-reports on a questionnaire is conducted (16, 18). 
Despite this situation, there have been relatively few 
studies published concerning the validity of quantitative 
data collected by self-administered questionnaires (19). 

This study determines how accurately workers quan- 
tify the physical demands of their work in a self-admin- 
istered questionnaire and validates the questionnaire 
across a variety of occupational groups carrying out a 
diverse range of manual tasks. It is the first phase of an 
epidemiologic survey investigating how the physical de- 
mands of work are associated with shoulder pain. 

Subjects and methods 

Design and subjects 
The study comprised two investigations, both cross-sec- 
tional in design. 

Subjects 
Part 1. Employees from 6 workplaces in south Manches- 
ter formed the population from which the subjects were 
selected for part 1 of the study. The subjects comprised 
140 full-time employees randomly selected to represent 
between 5% and 10% of each occupational setting. The 
occupational groups included cashiers and shelf stackers 
(supermarket, N=40), cashiers and shop assistants (de- 
partment store, N=20), production-line workers (packag- 
ing factory, N=20), mail sorters (post office, N=20), nurs- 
es (hospital, N=20), security staff and baggage handlers 
(airport, N=20). 

The subjects were randomly assigned 1 hour of their 
workshift for which observations were made of the phys- 
ical work being carried out. After the period of observa- 
tion, the subjects completed a self-administered question- 
naire concerning the same hour of physical work. 

Part2. An additional 10% random sample of cashiers and 
shop assistants was selected from 1 occupational setting 
(department store, N=20) to form the subjects for part 2 
of this investigation. 

The subjects estimated the weights of 5 items of 
known weight involved in 6 manual materials-handling 
operations. 

Self-administered questionnaire (part I) 
A questionnaire was developed that included 8 items on 
manual materials-handling, 4 items of work postures, and 
2 items on repetitive movements of the upper limbs. (See 
the appendix). The items were selected because they had 

previously been identified as risk factors for shoulder 
pain. For each of the manual materials-handling opera- 
tions, the subjects were asked to estimate the frequency 
(on a 4-point scale - after a preliminary analysis re- 
vealed that employees had difficulty estimating frequen- 
cy as an absolute value), weight (on a visual analogue 
scale - not analyzed in the current study), and duration 
(recorded in minutes). For the work postures and repeti- 
tive movements, the subjects were asked to report only 
frequency and duration. The reference period for the 
questionnaire was 1 specified recent workhour. 

Observations 
The observations were carried out by 2 researchers, an 
ergonomist and a physiotherapist, who discussed and 
agreed upon the definitions of the observations being 
made (eg, "work above shoulder level" was defined as 
"a task being carried out with arm(s) raised above a 90" 
angle). The researchers then practiced the observation 
method at the research institution by observing volun- 
teers carrying out each physical demand. 

Each subject was observed for 1 hour by 1 of the 2 
researchers. The observations were carried out using a 
time-sampling approach. At 30-second intervals the re- 
searchers recorded which physical demands were being 
carried out on an observation schedule after being 
prompted by an auditory cue. 

The definition of standing and sitting for periods of 
more than 30 minutes required positive observations of 
these postures to have been made consecutively on at 
least 60 of the 30-second time intervals. 

Crude estimates of frequency were calculated for the 
manual materials-handling activities as a summation of 
positive observations made at the 30-second intervals (a 
maximum of 120 representing the hour of observation). 
For the analysis, frequency was categorized into 4 groups 
reflecting the ordinal scale in the self-administered ques- 
tionnaire and compared with categories of self-reported 
frequency. Estimates of duration for the occupational 
physical demands were based on the total number of pos- 
itive observations made at 30-second intervals divided 
by 2 (a maximum of 60 minutes). 

A pilot study of the observation method using 2 re- 
searchers was carried out to determine interobserver 
agreement in the assessment of the duration of physical 
demands. Six manual workers from a flour mill in south 
Manchester were observed simultaneously by the 2 re- 
searchers for 1 hour. The interobserver repeatability was 
very good for the duration of work postures and manual 
materials-handling activities (table 1). There was less 
agreement for the repetitive use of the wrists and arms, 
the 95% limits of agreement ranging from -4.8 to 6.8 
minutes and from -5.2 to 3.6 minutes, respectively. The 
imprecise definition used by necessity to describe repet- 
itive upper-limb movements (defined as "an observed 
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Table 1. Interobserver repeatability of the observation method. frequency were 1, 2, or 3 categories away from the re- 
(95% CI = 95% confidence interval) corded frequency, respectively. In addition, weighted 

A - - 
Physical Mean Difference 95% kappa statistics were calculated for the comparisons 
demands duration (min) in where there were more than 10 em~lovees answering the 

1 d " 
means -equency questions. 

Observer 1 Observer 2 1 For both duration (part 1) and estimated weight (part 
Work postures 

Standing 
Sitting 
Kneelina 
Work aiove shoulder level 4.4 4.5 -0.1 -0.5-0.3 

Manual materials-handling 
Lifting with both hands 1.5 
Lifting with one hand 1.4 
Carrying with both hands 1.5 
Carrying with one hand 1.8 
Carrying on one shoulder 0.1 
Lifting above shoulder level 0.4 
Pushing 1.4 
Pulling 1.7 

Repetitive upper-limb movements 
Use of wrists 6.7 
Use of arms 10.0 

a 95% confidence interval of the difference between observers. 

activity requiring multiple wrist or arm movements") 
might have resulted in this greater discrepancy. 

Estimation of handled weight 

Various items were selected from the warehouse of the 
department store and weighed using electronic scales. 
Five different items were used in 6 manual materials-han- 
dling operations (4 tasks involving lifting and carrying 
and 2 tasks involving pushing and pulling - total of 30 
items). The tasks and items were presented in random 
order to the subjects, who were asked to complete a vis- 
ual analogue scale (VAS) for each estimate of weight 
before proceeding to the next. 

Statistical analysis 

The accuracy of self-reported occupational physical de- 
mands was calculated using a sensitivity and specificity 
analysis based on the premise that the observations rep- 
resented the standard. Sensitivity and specificity were 
calculated as the proportion of workers correctly report- 
ing positive exposure (sensitivity) and the proportion of 
workers correctly reporting negative exposure (specifi- 
city). The analysis was carried out as a dichotomous ex- 
posure (ie, whether or not the physical demand was car- 
ried out). 

Estimated frequency (recorded on a 4-point ordinal 
scale: 1-10 timeslhour, 11-30 timeslhour, 3 1-50 
timeslhour, 251 timeslhour) was compared to observed 
frequency (using the same categories), the percentage of 
full agreement being calculated as the proportion of 
workers' estimates of frequency in the same category as 
the observed frequency. Disagreement was described as 
mild, moderate, and severe if the workers' estimates of 

2) the differences between reported (estimated) and ob- 
served (weighed) were calculated on a continuous scale, 
and the median and interquartile range were reported. 

Results 

Of the 140 employees observed, 123 (88%) completed 
and returned the questionnaires on the day of observa- 
tion, the majority having completed the questionnaire 
immediately after the reference hour, 76 of whom were 
women (92%) and 47 were men (82%). The mean age of 
the employees who completed the physical demands 
questionnaire was 36 years. The respondents did not dif- 
fer from the 17 employees who did not complete the 
questionnaire in terms of age (P=0.58), gender (P=0.81), 
or physical demands recorded by the researchers (P>0.20 
for all comparisons). It is likely, therefore, that nonre- 
sponse was related primarily to general disinterest in the 
study, an impression confirmed by researchers visiting 
the participating companies. 

All of the physical demands detailed in the question- 
naire were observed to take place (table 2, column 2). 
For the work postures, approximately 10% of the employ- 
ees were observed to be standing or seated for periods of 
230 minutes, whereas approximately half the employees 
were observed to kneel or carry out work at shoulder lev- 
el. The majority of the manual materials-handling was 
observed to be carried out by most of the subjects, with 
as many as two-thirds of the employees lifting or carry- 
ing weights. However only 4 persons were observed to 
carry weights on a shoulder during the observation hour. 
Two-thirds of the employees were observed to carry out 
repetitive movements of the wrists or arms for periods 
of 210 minutes. 

Questions referring to activities involving "lifting" 
and "carrying" were combined after 5 of the 6 compa- 
nies had been visited, when it was established that em- 
ployees did not distinguish between the 2 activities. 

1 Agreement for the recording of physical activities 

The accuracy of self-reported estimates of occupational 
physical demands at a dichotomous level (ever; never) 
was greatest for the work postures (table 2). For all the 
posture variables the sensitivity and specificity of the 
self-reports were at least 70%. 

For the majority of the manual materials-handling the 
accuracy of the self-reports was good. The sensitivity 
values for the self-reports were at least 60% for all 

378 Scand J Work Environ Health 1998, "0124, no 5 



except 2 of the manual materials-handling activities 
("carrying weights with one hand" - 43% and "lifting 
weights above shoulder level" - 40%). Only the activi- 
ty "lifting weights with both hands" had a low specifici- 
ty value, all the other activities receiving a specificity of 
at least 70%. 

Activities involving repetitive movement of the wrists 
and arms showed good sensitivity (above 80% for both 
activities); however, the specificity was below 60% for 
repetitive arm movements. 

Agreement for the frequency and duration dimensions 
of exposure 
The employees' ability to discriminate between levels of 
frequency (according to the 4-point scale) was satisfac- 
tory (table 3). Full agreement was above 60% for the 
majority of the manual materials-handling activities, with 
kappa statistics of moderate concordance (kappa 0.2- 
0.6). The poor kappa statistics observed for "carrying 
with both hands" and "pulling weights" reflects the 
high proportion of employees reporting a frequency of 

Table 2. Comparison of self-reports of physical demands with observations (observation t ime = 6 0  minutes). (E = exposure reported, N 
= n o  exposure reported) 

Physical demands Positive to items 2 x 2 table of concordancea Accuracyb 

Self-report Observation Observer E, Observer E, Observer N, Observer N, Sensitivity Specificity 
Self E Self N Self E Self N ("/.I (%) 

Work postures 
Standing 230 minutes 30 11 8 3 22 90 73 80 
Sitting 230 minutes 17 9 9 8 106 100 93 
Kneeling 58 53 48 5 10 60 91 86 
Work above shoulder level 63 68 48 20 15 40 71 73 

Manual materials-handling 
Lifting weights with both handsc 76 62 54 8 12 11 87 48 
Lifting weights with one handC 44 62 39 23 5 18 63 78 
Carrying weights with both handsc 5 1 54 40 14 11 20 74 65 
Carrying weights with one handC 28 30 13 17 15 40 43 73 
Lifting or carrying weights with both handsd 26 32 26 6 6 81 100 
Lifting or carrying weights with one handd 24 33 23 10 1 4 70 80 
Carrying weights on one shoulder 6 4 3 1 3 116 75 97 
Lifting weights above shoulder level 19 30 12 18 7 86 40 92 
Pushing weights 66 73 54 19 12 38 74 76 
Pulling weights 49 55 33 22 16 52 60 76 

Repetitive movements 
Repetitive use of wrists, 210 minutes 86 94 76 18 10 19 81 66 
Repetitive use of arms, 210 minutes 87 87 72 17 15 19 81 56 

a Number of subjects classified as exposed and not exposed by the subjects (self-reports) and by the researchers (observations). 
The sensitivity and specificity have been predicted on the assumption that the researchers' observations are the standarda for the self-report. 
Data only available for the first 5 companies (N=85). 
Data only available for the last company (N=38). 

Table 3. Comparison of self-reported frequency of manual materials-handlinga for  4 categories (1-10, 11-30, 31-50 and 251  times/ 
hour) w i th  simi lar categories i n  the observations. 

Manual handling of weights Agreement Mild Moderate Severe Weighted 
disagreement disagreement disagreement kappa 
of 1 category of 2 categories of 3 categories 

N % N % N % N Yo 

Lifting with both handsb 
Lifting with one handb 
Carrying with both handsb 
Carrying with one handb 
Lifting or carrying with both handsb 
Lifting or carrying with one handb 
Carrying on one shoulder 
Lifting above shoulder level 
Pushing 
Pulling 

a Frequency information obtained in a closed question (categories 1-10, 11-30, 31-50, 251 timeslhour) for the last 3 companies (N=73). 
The lifting and carrying variables were combined after the analysis of the data from the first 5 companies. For this reason, frequency information in a 
categorized form was only available for these variables separately for 2 companies (N=35) and for these variables combined for 1 company (N=38). 
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1-10 timeslhour. In such a situation the expected agree- 
ment by chance will be very high, resulting in a low ka- 
ppa value even when the observed agreement is good. 
Only for "lifting or carrying weights with one hand" was 
the full agreement below 50%. For estimates which were 
not in agreement, the majority was classified as mild-to- 
moderate disagreement (the employees' estimates were 
only 1 or 2 categories away from the observed frequen- 
cy). 

Generally speaking, the employees tended to overes- 
timate the duration of physical demands slightly, al- 
though the overestimation only averaged about 5 min- 
utes (table 4). Repetitive movements of the upper limbs 
were overestimated to a greater extent, although the me- 
dian differences for such exposures were still below 10 
minutes. 

Agreement for the estimating-handled-weights 
dimension of exposure 
The median, interquartile range, and range of the differ- 
ences between the weights estimated on a VAS and the 
actual weights (electronic scales) of handled items are 
illustrated in figure 1, in which box-and-whisker plots 
have been used for the 6 manual materials-handling ac- 
tivities. For each activity the 5 handled items have been 
placed in the order of actual weight (lightest to heaviest) 
although they were administered to the employees in ran- 
dom order. 

Table 4. Comparison of self-reports of duration of physical ex- 
posures with the observations. 

Physical exposures Na Median lnterquartile 
differenceb rangeb 
(minutes) 

Work postures 
Standing 230 minutes 30 1.8 
Seated 230 minutes 17 0.0 
Kneeling 47 1 .O 
Working above shoulder height 48 3.8 

Manual materials-handling 
Lifting with both handsC 64 4.0 
Lifting with one handc 44 2.8 
Carrying with both handsc 5 1 2.5 
Carrying with one handc 27 2.5 
Lifting or carrying with both handsd 26 1.3 
Lifting or carrying with one handd 23 0.0 
Carrying on one shoulder 3 0.4 
Lifting above shoulder height 12 1.3 
Pushing 54 1.8 
Pulling 33 2.0 

Repetitive upper-limb movements 
Use of wrists, 210 minutes 83 6.0 
Use of arms, 210 minutes 83 7.5 

a Number of employees observed to carry out exposure who answered 
positively to exposure. 
Median differences calculated as observed duration minus estimated 
duration. The medians and interquartile ranges are presented after only 
9 of the 16 variables were found to be normally distributed using 
skewness or kurtosis tests for normality. 
Data only available for the first 5 companies (N=85). 
Data only available for the last company (N=38). 

The workers were able to estimate the weight of the 
handled items accurately on the VAS. The median dif- 
ference was <10 kg for manual materials-handling not 
involving assisted force. For "pushing" and "pulling" 
there was a greater discrepancy between the estimations 
and the actual weights. 

For all the manual materials-handling, as the items 
became heavier, the estimates were more discrepant. 
However the low magnitude of the difference suggests 
that the workers could differentiate between items of dif- 
ferent weights. 

Discussion 

Validity of self-reports in comparison with other 
studies 
General physical demands. For the majority of the self- 
reported physical demands, at a dichotomous level of 
whether or not the activity was carried out, the accuracy 
of recall was good. In other studies (19,20) the greatest 
accuracy was observed for self-reported posture. How- 
ever such studies have also reported poor accuracy for 
the recall of more active tasks (eg, those involving re- 
petitive movements or manual materials-handling) (18). 
It is encouraging, therefore, that the accuracy of the self- 
reports was found to be good for the majority of the man- 
ual materials-handling tasks and for repetitive movements 
of the upper limbs in the current study. Of concern, how- 
ever, were the items that did not have a satisfactory ac- 
curacy: "carrying weights with one hand" (43% sensi- 
tivity) and "lifting weights above shoulder height" (40% 
sensitivity). When the former was combined with "lift- 
ing weights with one hand", the new activity "lifting or 
carrying weights with one hand" did have a satisfactory 
accuracy (75% sensitivity and 97% specificity). In addi- 
tion an alteration of the latter item to "lifting weights at 
or above shoulder level" was found to have good agree- 
ment after being assessed in a small study later (data not 
shown). 

Frequency and duration of physical demands. One limi- 
tation of the time-sampling approach adopted in this 
study is the likelihood that the frequency of manual ma- 
terials-handling would be underestimated. The observ- 
ers might have missed activities being repeated between 
the 30-second time intervals. In this respect, the obser- 
vation method cannot be considered as a standard, and 
our analysis of these data is restricted to a comparison of 
self-reports with a crude measure based on the observa- 
tions. Although the agreement between the self-reported 
and observed frequencies was high for the majority of 
the manual materials-handling activities, the high level 
of agreement is likely to reflect a clustering of responses 
in the lowest frequency categories. It is therefore 
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difficult to draw any definitive conclusions regarding the 
accuracy of the frequency of manual materials-handling 
in this study. However, studies which have used refer- 
ence measures to validate the self-reported frequency of 
manual materials-handling have observed good agree- 
ment, although they have tended to concentrate on the 
frequency of lifting specified weights (19, 20). For ex- 
ample, Wiktorin et a1 (19) used an ordinal scale similar 
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on the visual analogue scale (actual weight minus estimated weight). 

to that used in the current study to represent frequency 
and found good agreement between the estimated and 
observed frequency of weights of >I-5 kg (kappa = 
0.65-0.66). 

The greatest variation in the estimation of self-report- 
ed duration was for repetitive movements of the wrists 
and arms. This finding is likely to have been a reflection 
of the natural difficulty in understanding what represents 
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a "repetitive movement". Rather than impose an artifi- 
cial definition which is necessarily complicated, it was 
decided to leave assessment of what represented a repet- 
itive activity to the participants themselves. On the av- 
erage, the misclassification in terms of overestimated 
duration was still small for these movements. 

It is difficult to compare our analysis of the self-re- 
ported duration of physical demands with that of other 
studies given the different styles of question used to rep- 
resent duration; other studies have tended to inquire about 
duration as a closed question. For example, Wiktorin et 
a1 (19) used a 6-point ordinal scale to represent the dura- 
tion of physical exposures based on a proportion of the 
workshift (not at all, one-tenth of the time, one-fourth of 
the time, about half of the time, about three-fourths of 
the time, and almost all of the time). Although they ac- 
knowledged that employees might have difficulty quan- 
tifying durations described as proportions on a 6-point 
scale, they did observe moderate-to-good agreement for 
estimated duration for the majority of physical demands 
inquired about. Studies that have estimated the duration 
of physical demands as an open question have reported 
conflicting findings. Eskenazi & Pearson (21) found that 
the self-reported duration of work postures correlated 
with information obtained about exposure in a clinical 
interview as follows: sitting: r=0.78, P<0.0001; stand- 
ing r=0.79, P<0.0001; and stooping: r=0.76, P<0.0001. 
Conversely, Baty et a1 (18) found that estimates of the 
duration of postural activities (in hours and minutes, con- 
verted to a percentage of the workday) significantly dif- 
fered from the observed durations as follows: standing: 
difference, observed minus estimated duration = 34%, 
P<0.0001; kneeling difference = -7.6%, P<0.0001; and 
walking difference = -33.3%, P<0.0001. These discrep- 
ancies might have resulted from the requirement for re- 
spondents to recall hours and minutes for the postures 
during the whole workday. Such estimation is likely to 
be difficult and subject to inaccuracy. The employees in 
our study were only required to estimate the duration of 
exposures for 1 hour of their shift. 

Estimates of handled weight. It is believed that this is 
the first time that the VAS has been used to estimate the 
self-reported weight of items handled by employees. The 
sample of workers was found to estimate handled weights 
accurately using the VAS. One additional feature of the 
design of the VAS, which was felt to be useful for Unit- 
ed Kingdom populations, was the inclusion of a conver- 
sion card for transferring pounds into kilograms (which 
also included illustrations to guide employees in their 
estimates). This provision might have improved the em- 
ployees estimates of weight, although the possibility was 
not tested. 

Studies have tended to inquire about the weight of 
handled items using an ordinal scale with a categoriza- 

tion of weights. This method requires employees to be 
familiar with the weights of items they have handled, and 
it appears that employees find it easier to remember han- 
dling heavier loads (6-15 kg) than lighter loads (1-5 
kg) (19). Given that the employees accurately estimated 
the weight of a variety of both light and heavy loads on 
the VAS, the use of a VAS (together with the illustrated 
conversion card) might be a more appropriate measure 
with which to estimate the self-reported weight of han- 
dled items in a questionnaire than more direct questions 
are. 

Methodological issues 

Although the observation method was found to have good 
interobserver reliability (table I), it is unlikely that the 
observations were entirely accurate measures of the phys- 
ical demands carried out by employees. Ideally, the use 
of a direct measure (eg, video taping) would have pro- 
vided a more accurate reference for the self-reports. How- 
ever, the use of such methods was not practical for the 
present study. It is possible that, using the time-sampling 
approach, the observers missed activities carried out be- 
tween the 30-second time intervals. If so, it would have 
resulted in an underestimate of the specificity. Howev- 
er, despite possible flaws in the observation method, the 
accuracy of the majority of self-reported exposures was 
still found to be good. 

As mentioned previously, the time-sampling approach 
used in the study is likely to have led to an underestima- 
tion of the frequency of manual materials-handling. The 
occupational groups chosen for study tended to report a 
low frequency of manual materials-handling, and this 
result may explain the high proportion of agreement be- 
tween the self-reports and observations. For occupation- 
al groups with a greater frequency of manual materials- 
handling, the time-sampling approach would not have 
been appropriate for assessing frequency accurately. In 
such situations, when observations are made, accurate 
measures of frequency can only be obtained by record- 
ing in real time. 

One factor that might have influenced the estimates 
of validity in this study is the observation procedure. It 
is possible that the presence of an observer may have in- 
fluenced the way in which the workers carried out their 
work or may have prompted them to remember activi- 
ties carried out during the recall period. It is unlikely that 
the workers would have changed their normal work ac- 
tivities due to the observations, given the demands of the 
work involved in the occupational settings. However it 
is unclear whether the observers could have indirectly 
influenced recall; employees, aware of the observation 
procedure, may have estimated physical exposures in 
greater detail than if the observations had not taken place 
(20). 
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The reference period of 1 hour was appropriate for 
the occupational settings forming the sampling frame for 
the current study. Occupational activities could be well 
defined in a relatively short reference period because the 
tasks did not vary substantially across the shifts. Clear- 
ly, for occupations with much greater variability of oc- 
cupational tasks, the reference period may result in a less 
accurate quantification of physical demands. 

Concluding remarks 
General conclusions from previous studies of the validi- 
ty of self-reported physical demands have been that, 
while recall is satisfactory at a dichotomous level (ever; 
never), quantifying the magnitude of the physical de- 
mands is more problematic. In this study we demonstrat- 
ed that workers can estimate both general physical de- 
mands and the dimensions of these demands with satis- 
factory accuracy. The questionnaire in this study was 
used in a variety of occupational settings, and it differed 
in several ways from those used in previous studies. This 
result may have contributed to the improved accuracy 
observed in the recall of the workers, for example, the 
use of a VAS to estimate weight instead of questions with 
specified levels of weight. 

Although the questionnaire on occupational physical 
demands in our study was designed to assess potential 
physical factors associated with shoulder symptoms, it 
covered a wide spectrum of exposures also relevant to 
other musculoskeletal conditions, for example, low-back 
symptoms, neck symptoms, and lower-limb symptoms. 
The questionnaire on occupational physical demands is 
therefore recommended as an instrument for estimating 
physical factors associated with musculoskeletal pain in 
appropriate occupational settings in future epidemiolog- 
ic studies. 
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example:- in the specified hour - 

lJ Did you lift weights with one hand? 

YES 
NO 

If you answered YES, please answer the questions below. 
If you answered NO, please go to question 2. 

(a) Please put an X on the line below to estimate the average weight you lifted with one hand 

I I 1 I I I 1 I I 

0 5 10 15 20 25 30 35 40 45 50 
Weight in kilograms 

(b) Please put an X on the line below to estimate the heaviest weight you lifted with one hand. 

I I I I I I I I I --I 
0 5 10 15 20 25 30 35 40 45 50 

Weight in kilograms 

(c) How many times do you think you lifted weights with one hand? 
(please tick the correct box) 

1-10 times per hour 
11-30 times per hour 
3 1-50 times per hour 
More than 50 times per hour 

(d) How many minutes or seconds did you spend, in total, lifting weights with one hand? 

I - 1  minutes 

j-1 seconds 

2 Did you lift weights with both hands? 
3J Did you carry weights with one hand? 
4J Did you carry weights with both hands? 
5J Did you carry weights on one shoulder? 
6J Did yon lift weights above shoulder level? 
2 Did you push weights? 

a Did you pull weights? (continued) 
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Work postures 

example:- in the specified hour - 

, @ 9 Were you standing in one positioi~ for 30 minutes or more? 
\ 

If you answered YES, please answer the questions below. 

If you answered NO, please go to question 10. 

YES 

NO R 
How many minutes did you spend, in total, standing in one position? 

lOJ Were you seated in one position for 30 minutes or more? 

llJ Did you kneel down? 

l2J Did you work at or above shoulder level? 

Repetitive movements of the upper llimbs 

example:- in the specified hour - 

Did you carry out tasks involving repetitive movements of the wrists for periods of 10 minutes or more? 

NO R 
If you answered YES, please answer the questions below. 

If you answered NO, please go to question 14. 

(a) What tasks were you doing at the time? 

(b) How many minutes did you spend, in total, carrying out repetitive movements of your wrists? 

/ I minutes 

Did you carry out tasks involving repetitive movements of the arms for periods of 10 minutes or more? 
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