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Validity of self-reported exposures to work postures and
manual materials handling
by Christina Wiktorin , 8S,' Lena Karlqvist, PT,' J6rgen Winkel PhD,2
Stockholm MUSIC I study qroup"
WIKTORI N C, KARLQVIST L, WINKEL J, STOCKHOLM MUSIC I STUDY GROUP. Validity of
self-reported exposures to work postures and manual materials handling. Scand J Work Environ Health
1993;19:208-14. Exposure data from self-administered questionnaires on manual materials handling
and work postures were validated in relation to direct measurements and systematic observations on
39 men and 58 women representing 45 different occupation s. The agreement was tested at a dichotomous level and, when possible, with quantification of duration or frequency. At the dichotomous level
the agreement was "acceptable" for nine variables concerning work postures and the handling of loads
weighing >5 kg. No variable showed "accept able" agreement when the duration or the frequency was
quantified in more detail (4- to 6-point scales). Musculoskeletal complaints seemed to introduce a
differential bias for some lifting variables. Thus some variables for postures or the handling loads of
> 5 kg may, under certain conditions, be acceptable for use in epidemiologic studies when the relative
risks are high. However, self-rep orted exposure seems to be too crude if more-detailed information is
required.
Key terms: differential bias, epidemiology, ergonomics, evaluation, physical work load, questionnaire.

Classifying exposure correctly is as esse ntial in occupational studies on musculoskelet al disorders as it
is in other fields of epidemiology (I ). It is also important when improvements made in the work environment are evaluated or when guidelines for hazardous work loads are constructed . For correct classification, an accurate method with satisfactory measurement precision must be used. Many studies indicate that prolonged work in strenuous posture s or
heavy manual materials handling causes or acceler ates musculoskeletal disorder s. (For reviews see references 2- 5.) Physical exposures have generally
been classified indirectly from job titles (2, 5). When
work postures or manual materials handling have
been measured directly, the data have usually been
collected from self-reports (ie, the workers themselves have estimated their exposure) (2). However,
only a few and partly contradictory studies have been
published concerning the validity of quantitative data
I
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on work postures and manual materials handling obtained by self-reports (6--10). The aim of the present
study was to determine, by means of a questionnaire,
how well subjects quantify their exposure to work
postures and manual materials handling.
Our study was part of the work carried out by a
more comprehensive research group developing effective methods for physical load assessment in large
populati ons. This "exposure group" then belongs to
the investigation being carried out by the Stockholm
MUSIC I study group, which is working to validate
methods to be recommended for large epidemiologic studies. "MUSIC" is an acronym for "musculoskeletal inter vention center" and is comprised of
a Stockholm network of 10 departments whose objective is to prevent musculo skeletal disorde rs.

Subjects and methods
Subje cts
Ninety-seven subjects participated in the study. Seventy-two (27 men and 45 women) were randomly
selected from the working populat ion of the Stockholm area, 12 were furniture removers (men), and 13
were medical secretaries (women). The two latter
groups were included to ensure the occurrence of
extreme exposures such as heavy lifting and prolonged sitting. All of the subjects had been employed
in their current work for at least three months.
Questionna ire
A questionnaire with nine illustrated questions concerning different work postures and eight questions

Scand J Work Environ Health 1993, vol 19, no 3

about manual materials handling was evaluated (appendix 1, part A). The questions described risk factors suggested in previous studies. Three different
quantification scales were used (appendix 1, part B).
The time scale had previously been developed by
Statistics Sweden (11), and the frequency scale was
derived from questionnaires used in other studies.
Reference measurements
Four questions (numbers 1,2, 3, and 17 in appendix 1, part A) were validated by direct simultaneous
measurements made during an entire workday. Question 17, concerning walking distance, was validated
with a pedometer (Fitty 3 Electronic, Germany) ,
which records the number of steps taken (12). The
walked distance was obtained by multiplying the
number of steps by the step length. The step length
was obtained from the number of steps taken when
the subject walked a distance of 5 m. Question
number 1, on sitting , was validated with a posimeter (Posimeter 100, Sweden) (Selin et aI, unpublished
results). A posimeter registers the time spent in one
of two positions relative to the line of gravity . The
sensor of the posimeter was attached to the thigh of
a standing person at an angle of 45 degrees to the
horizontal plane, and the box for the data collection
was placed on a waist band. Two questions on trunk
flexion (appendix 1, part A, numbers 2 and 3) were
validated with an inclinometer, a trunk flexion analyzer (13). It registers the time spent in each of seven
l8-degree intervals relative to gravity. Time spent in
18-54 degrees of forward flexion was compared
with self-reports in question 2, and time spent in
more than 54 degrees was compared with the response s to question 3 (appendix I , part A). The remaining 13 questions (appendix I, part A, numbers
4--16) were validated with a computerized observation method (14). The duration and frequency of
these exposures were registered on portable computers (Olivetti or Psion) by experienced ergono mists.
Procedure
Each subject was studied during an ordinary workday. The pedometer, the posimeter, and the inclinometer were attached to the subject , and the registra tions lasted the entire day - except for a lunch break
- or as long as the subject accepted wearing the
equipment. Observations were made for one event
at a time and lasted as long as the ergonomist could
maintain her concentration. The average recording
time for each of the reference methods is shown in
table 1. At the end of each recording period the subjects answered the question corresponding to the previously registered event. The subjects were informed
when each measurement started but not what kind
of exposure they should quantify at the end of the
recording period.

Data treatment and statistical analysis
The relationship between the data obtained from
the self-reports and reference methods was analyzed
for the pooled study population (N = 97). The reference measurements revealed that some of the exposure variables had a short duration or a low frequency. These exposures were treated separately and
called group I variables. A group I variable was defined as an exposure for which at least 80% of the
subjects obtained reference measurements corresponding to scale item 1 or 2 - see appendix I, parts
Band C. For group I variables the analyses were reduced to test the ability of the subjects to discrimi nate between being "exposed" (scale items 2 or
greater) and "unexposed" (scale item 1) by calculating a kappa coefficient. Kappa was calculated only
if at least 10 subjects belonged to each of the two
categories "exposed" and "unexposed" with regard
to the reference measurements.
The remaining exposure variables (group II) were
evaluated from calculations of the rank-order correlation coefficient (Spearman's coefficient) and a
kappa coefficient. Before the kappa coefficients were
calculated, the reference measurements were classified according to the scale items used in the self-reports (appendix 1, part C) . The kappa coefficient was
used to evaluate the accuracy of the self-reports by
describing the proportion of the subjects that reported
time or frequency in the same class as the reference
measurements. To evaluate the accuracy in quantifying the time or frequency, we used the following
kappa values: <0.40 =poor accuracy , 0.40-0.75
fair to good accuracy, >0.75 = excellent accuracy
(15). If the accuracy was poor, the quantification
classes were pooled and the kappa was recalculated
for fewer and wider classes. When the scales were
dichotomized, the cutoff was made between scale
item 1 and 2 of the original scales (appendix I, parts
B and C), as well as between the two items offering
the highest kappa value . The latter procedure was
done to find a possible nonlinear relation between
the self-reports and the reference methods . The correlation coefficient (rs) added information about the
relationship, as it took the degree of misclassifica-

=

Table 1. Number of subjects studied, number of questions vandated, and average recording time for each of the reference
methods applied in the study.

SUbjects
Means of
validation
Pedometer
Posimeter
Trunk flexion
analyzer
Systematic
observation

Men Women
IN)
IN)

Oues-

tions
(N)

Average
recording
time

38

56

5 h 48 min

36

53

5 h 48 min

33

50

2

3 h 36 min

39

50

13

o h 26 min
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tion into consideration, as well as systematic overor underestimation.
Subjects with musculoskeletal disorders may overestimate or underestimate their exposur e more than
subjects without such symptoms. This possibility
could introduce a differential bias when self-reports
are used in epidemiologic studies (16). Thus subjects
reporting complai nts during the last year from the
lumbar spine, the shoulder or neck region, or the
knees, according to the Nordic questionnaire (17),
were compared with subjects without complaints
from the corresponding parts of the body. To reduce
the amount of data without loosing import ant information, we concentrated the analysis on biases that
would change the size of the incidence rate ratios in
an epidemiologic study. For each exposure variable
showing at least acceptabl e agreement, the prevalence odds ratio was calculated both from the selfreports (paR uest) and from the reference measurements (PORJ. The prevalence odds ratio was calculated because it could be assumed to be a valid estimate of the incidence rate ratio if one assumed the
same duration of disease in both the exposed and
unexposed groups (16). If the size of PORquest was
similar to PORrer' we assumed that musculoskeletal
complaints did not cause any differenti al bias in the
self-reports. If the size of paR uest was higher than
PORrer' a differential bias was qindicated. A lower
PORquest than PORrer indicated either a differenti al or
a nondifferential bias in the self-reported exposures.

Results
Agreement for variables with a short duration and
low frequ ency (group l)
Twelve variable s belonged to group I. The ability to
discrim inate between unexposed and exposed subjects was excellent for the kneeling-squatting question (kappa 0.76) and acceptable for the question con-

Table 2. Relation between the self-reports and reference measurements for the 12 group I variables according to the kappa
coefficients and the percentage of full agreement (full %) for
all of the subjects partic ipating in the study (N = 97).

Kappa

Full %

Trunk bent forward >60 (lime)
Trunk rotation >45 (time)

0.43

88

Hands above shoulder level (time)
Head rotation (time)
Kneeling or squatting (time)
Carrying, pushing or pulling
1-5 kg (time)
6-15 kg (time)
16-45 kg (time)
>45 kg (time)
lifting
6-15 kg (frequency)
16-45 kg (frequency)
>45 kg (frequency)

0.17
0.17
0.76

Variables
0

0
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0.26
0.50
0.64

61
57

58
88

63
79
90

90
0.66
0.65

86
93
90

ceming the trunk being bent forward more than 60
degrees (kappa 0043 ) and for all questions concerning the handling of weights of more than 5 kg (kappa 0.50-0.66) (table 2). The ability to discriminate
between unexposed subjects and those with a short
length of exposure was poor for the questions concerning head rotation, hands above shoulder level,
and carrying, pushin g or pulling loads of 1-5 kg
(kappa 0.17-0.26). Trunk rotation of more than 45
degrees, carryin g, pushin g or pullin g loads of more
than 45 kg, and lifting more than 45 kg were such
uncommon exposures that no calculations were
made.
Ag reeme ntfor varia bles with varied duration and
frequency (group 1I)
Only five variables belonged to group II (table 3).
The accuracy in quantifying the duration or frequency was poor for all five variables for which this ability could be tested (kappa 0.06-0.35). However,
there was a statistically significant (P < O.OI) correlation between the self-reports and referenc e measurements for four of these variables, namely, sitting
(r, 0.85), head bent forward (rs 004 1), walking distance (rs 0.59), and lifting 1-5 kg (rs 0.63). The exposure variable sitting, which had the highest correlation, achieved acceptable accuracy when the sixpoint time scale was pooled into three points (kappa
0.52). Head bent forward achieved acceptable accuracy when the time was dichotomiz ed (kappa 0.41).
Walking distance showed poor agreement when the
scale was dichotomized between < 1 km and ~ 1 km
(kappa -0.02) but was acceptable when it was dichotomized between $2 km and > 2 km (kappa 0041).
This finding indicates a nonlinear relationship. There
was a correlation (r, 0.63) between the self-reports
and the reference measurements for the exposure variable lifting 1-5 kg, but the frequencies were systematically underestimated . The accuracy was poor
wherever the scale was dichotomized (kappa 0.220.32). The exposure variable trunk bent forward 2060 degrees showed no significant correlation between
the self-reports and the reference measurements
(r s 0.10), and accuracy was poor wherever the scale
was dichotomized (kappa -0.10-0.16).
Influence of musculoskeletal complaints
The prevalences of musculoskeletal complaints were
49% for high and low back regions , 55% for the
shoulders and neck , and 30% for the knees. The
prevalences of exposure, referring to the reference
measurements, were also high (mean 40%, range
10-70%) and rather equall y distributed among the
subjects with and without complaints. For the nine
exposure variables with a kappa greater than 0040,
the prevalence odds ratios derived from the questionnaire and the reference measurements are comp ared
in table 4. The ratio between PORquest and PORrer differed from unity in five of the eighteen comparisons.

Scand J Work Environ Health 1993, vol 19, no 3
Table 3. Relation between the sett-reports and reference measurements for the five group II variables according to the rank-

order correlation coefficient, Spearman (rJ , the kappa coefficients (kappa), and the percentage of full agreement (full %) for
the full graded and pooled number of scale points. The results include all of the subjects participating in the study (N = 97).
rs

Variables

Scale points

Sitting (time)

6
3
2

(0-37% ; 38-62%; 63-100%)
(0-37% ; 38-100%)

6
2

(0-17% ; 18-100%)

6
3
2

(0-37% ; 38-62% ; 63-100%)
(0-37; 38-100%)

Trunk bent forward 20-60· (time)
Head bent forward (time)

0.85··

0.10
0.41··

Lifting 1-5 kg (frequency)

4
2a) «1 h-1; ~1 h-1)
2b) (:530 h- 1; >30 h-1)

0.63··

Distance walked (km)

5
2a) «1 km; ~1 km)
2b) (:52 km; >2)

0.59··

Kappa

Full %

0.35
0.52
0.77
0.12
0.16

68
89
31
66

48

0.06
0.31
0.41
0.12
0.32
0.38

26
57
76
35

0.17
-0.02
0.41

41
37
76

88

•• P<0.01.

Table 4. Prevalence odds ratio (POR)for musculoskeletal complaints from the low back and from the shoulder and neck region

when exposure was est imated by self -reports (POR!l!'e.t) and by reference measurements (PORre l ) . The ratio between the two
prevalence odds ratios (PORque.' : POR,e') and the 95% con f idence interval (95% CI) are also presented.
Compla ints last 12 months
Low-back region

Variable
PORquest
SllIing
Trunk bent forward < 60·
Head bent forward
Kneeling or squatting
Walking distance
Carrying, pushing or pUlling 6-15 kg
Carrying, push ing or pulling 16-45 kg
Lifting 6-15 kg
lifting 16-45 kg

0.5
1.8
0.9
1.2
1.0
1.6
1.0
2.6
1.4

POR.., PORq"".. :
POR,.,
0.5
2.6
0.7
0.8
1.4
1.3
0.7
1.4
0.5

A higher POR uest than PORref was found for low-back
compl aint s in\ elation to lifting 6-15 kg and lifting 1~5 kg and for should er and neck complaints
in relation to carrying, pushing or pulling 6-15 kg
and lifting 16-45 kg. This finding indicates a differential bias for the self-reports. A lower PORques t
was found for low-back complaints in relati on to
trunk bent forw ard greater than 60 degrees. Trunk
bent forw ard greater than 60 degrees was equally
good or poor for subjects with low-back complaints
(specificity and sensitivity 0.4 and 0.9 , respectively) as for subje cts without such symptoms (specificity and sensitivity 0.6 and 0.9, respectively). Thi s
finding indicated a nondi fferential bias.
The pre valence odd s ratio for knee compl aint s in
relation to kneeling or squatting was similar whether
it was calculated from the self-reports (POR uest 0.8)
or from the reference measurement s (POR rof 0 .9).

Discussion
At a dichotomous level the agreem ent between selfreports and reference measurement s was acceptable
for 9 of 17 que stion s. Five que stion s showed poor
agreement, and the remaining thre e were not ana-

1.0
0.7
1.2
1.5
0.7
12
1.4
1.8
2.7

Shoulder and neck region

95% CI

PORqu...

POR",

PORquflat :

0.6-1 .5
0.5-1.0
0.8-1.7
0.9-2.4
0.4-1.3
0.7-2.1
0.7-2.7
1.0-3.1
1.2-6.1

1.3
1.6
1.3
0.8
0.9
1.5
0.6
1.1
1.0

1.0
1.6
1.0
0.8
0.6
0.8
0.4
0.7
0.4

1.3
1.0
1.3
1.0
1.5
1.9
1.5
1.6
2.5

POR..,

95% CI
0.9-1 .9
0.7-1 .5
0.8-2.0
0.6-1 .5
0.8-2.7
1.2-3.0
0.7-3.0
0.9-2.9
1.1-5.6

lyzed because they concerned exposures that occurred for less than 10% of the study group. The ability to quantify the dur ation (6-point scale) or the frequency (4-point scale) in more detail was, however,
poor for all five questions for which this ability could
be tested . These results were achieved when the time
interval under study varied from 26 min to almo st
6 h. Musculo skeletal complaints introduced a differential bias to some questions about manual materials handlin g.

Comparison with other studies
In general, our results are in accordance with those
of previous studies showing a weak correlation between self-reports and referen ce measuremen ts.
However, some important discrepancies can be summarized . Thu s Baty et al (6) did not find any correlation between self-reported and observed time sitting although the diffe rence between the self-reports
and referen ce measurements was less than 5% in
their study. The lack of correlation may partly be due
to lack of contrast; only one occupational group,
nurses, with a narro w range of values was studied.
Kuorinka & Kilborn (9) fou nd no relation betwe en
self-reported and observed occurrence of a kneeling
211
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position. They had separated the positions kneeling
and squatting into two questions, and it may be difficult to differentiate between these two postures. Our
study showed no correlation between the self-reported and observed occurrence of hands above shoulder level, while Kuorinka & Kilborn's study (9) did.
In our study misclassification could have been due
to an unclear phrasing or lay-out of the question, the
reference measurements may have been invalid, or
the underreporting could have been due to too short
a recording period.
Classification of exposure
To quantify physical exposure, the following three
dimensions are needed: the amplitude of forces (eg,
newton, newtons per centimeter squared, newton
meter), their duration (eg, seconds, hours, days,
years), and their repetitiveness (eg, second:', hour:',
day', year:') (5, 18). In our study all of the questions except one, that concerning walking distance,
were two dimensional, concerning amplitude and duration or amplitude and frequency (repetitiveness).
The amplitude of the exposure was defined in the
phrasing of each question, for example, lifting 515 kg (appendix 1, part A). The duration was quantified in proportions of the whole observation time
and the frequency in times per hour (appendix 1, part
B). Thus, before agreement could be achieved between the self-reports and the reference measurements, both the amplitude and the duration or frequency had to correspond with the results obtained
by the reference measurements.
Sources of error in the self-reports
Failure to assess exposure by means of the questionnaire could have been due to the question, the report
scale, the length of the recording period, or to the
subjects themselves (eg, musculoskeletal disorders).
The strength of agreement varied between the questions. The agreement was higher for questions concerning positions or manual materials handling representing a higher amplitude of load than a lower
amplitude. It may be easier for subjects to remember if they have lifted burdens of more than 5 kg than
it is for them to remember if they have lifted loads
that weighed less; it may also be easier for them to
perceive bending their trunk markedly forward
(kappa 0.43) than bending it only moderately forward
(kappa 0.16).
The report scale could also contribute to the
strength of agreement. It is much easier to give a correct yes or no answer than to quantify the duration
or frequency in more detail. A six-point time scale,
a five-point distance scale, and a four-point frequency scale were used in this study. They all seemed to
be too detailed for the present exposure variables.
Only one variable, sitting, could acceptably be quantified at a three-point level (kappa 0.52).
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The items in the time scale were described as proportions of the total observation time. Subjects may
consider it more difficult to estimate proportions of
time than to estimate minutes or hours. Moreover,
the time scale used in this study may have been less
appropriate for several of the questions. Presumably,
exposure to extreme positions (eg, trunk bent forward
>60 degrees, hands above shoulder level, or handling
loads of >5 kg) does not occur for more than short
periods during a workday in any population in Sweden. Before a report scale is designed, the distribution of the true physical load should be known. The
length of the recording period could also affect the
strength of agreement.
For most of the exposure variables the recording
period was only about 30 min. A short recording period minimizes memory problems. On the other hand
the recording period could have been too short. It
may be difficult to discriminate between not being
exposed at all and only a short length of exposure.
A given posture might initially be overlooked and
not recognized until after it starts to become strenuous. Therefore the agreement between an objectively measured and subjectively perceived duration of
a posture or of manual materials handling may be
nonlinear. Perception of exertion due to physical exposure is usually exponential (19). For the five variables for which the duration or frequency varied
over all of the scales, a nonlinear relationship may
partly explain why the demonstrated relationship between the self-reports and reference measurements
differed according to where the cutoff was made on
the scale. Thus all 13 questions concerning a short
observation time should be evaluated during whole
days in groups where the duration of the exposure
is longer and frequencies higher.
We conclude that it is important to know the distribution of the true physical work loads and the psychophysiological relationships before questions are
designed to quantify these loads. The validation studies should also be performed during whole workdays
for an appropriate quantification of physical load in
terms of duration and frequency.
Sources of error in the reference measurements
A trunk flexion analyzer, a posimeter, and a pedometer were used to validate the questions concerning
the trunk being bent forward 20-60 degrees, trunk
being bent forward more than 60 degrees, sitting, and
walking distance. The trunk flexion analyzer has
been used elsewhere and was considered valid. The
accuracy of the posimeters and pedometers was tested and considered acceptable for the present purpose.
The average difference between the posimeter recordings and the observed percentage of time sitting
was 3 (range: 0-15)% (12). The median difference
between the pedometer recording and the observed
number of steps was 6 (range: 1-27)% (12). However, the pedometer counted the steps and not the dis-

Scand J Work Environ Health 1993, vol 19, no 3

tance walked . In some jobs (eg, floor cleaning work)
the subject may be moving on the same spot. The
subjective rating may then be more valid. Among the
observations made, trunk rotation , head rotation , and
head bent forward were difficult to estimate. This
result could have been due to poorly defined reference lines forming the actual angles. Trunk rotation ,
for example , was measured from obser vations of the
shoulders in reference to the hips . The reference line
through the hips was difficult to observe, and an angle of 45 degrees between these reference lines could
be obtained without motion in the trunk . The selfreports may then be more valid than the reference
measurements. Moreover, the viewing angles were
sometime s poor and therefore may have impaired the
estimation of the angles (20). In addition, it was difficult to estimate force by observation. Whenever
possible , these forces were also measured by a dynamometer. Estimated body angles and forces obtained by observation should be further validated.

Influence of musculoskeletal complaints
To determine whether subj ects with musculo skeletal complaints overreport, underreport, or report more
thoroughly than subjects without complaints , the specificity and sensitivity of self-reports relative to reference measurements should be analyzed for both
groups. Such an analy sis creates much data . We
thought it would be more interesting to concentrate
on biases that would change the size of the incidence
rate ratios in an epidemiologic study . Therefore we
compared the prevalence odds ratio calculated from
the self-reports with the "true" prevalence odds ratio, calculated from the reference measurements.
Musculo skeletal complaints did not seem to cause
any differential biases in the self-reported exposures
to postures. However, shoulder or neck complaints
seemed to cause a differential bias in two of four variables concerning manual materials handling. Subjects with shoulder or neck compl aints had a tendency to overreport, and subjects without symptoms had
a tendency to underreport, exposure in the self-report s. Low-back complaints seemed to cause a differential bias in two exposure variables concerning
lifting. Subjects without low-back complaints had a
tendency to underreport lifting activities. A lift has
a very short duration and may therefore easily be
overlooked, espec ially if the activity does not cause
any harm to the subject. It should be emphasized that
only modest complaints occurred among the subjects,
all of whom were able to carry out their ordinary
tasks. Moreover, the complaints concerned the last
12 months and not the day when the recordings were
performed. Further investigations are necessary to
clarify whether musculoskeletal complaints influence
self-reported exposure.
Concluding remarks
The ability to discriminate between being exposed
and unexposed to certain postures or manual mate-

rials handling occurring during an ordinary workday
or part of a day seemed to be acceptable. The ability to quantify these exposures in more detail seemed
to be poor . Musculoskeletal complaints seemed to
cause a differential bias for some self-reported exposures but not for others . However, further investigations are necessary to clarify whether musculoskeletal complaints influence self-reported exposure. Thus self-reported exposure to certain postures
and also to the handling of loads of more than 5 kg
may, under certain conditions, offer sufficient accuracy to be used in epidemiologic studies in which the
relative risks are high . Self-reported exposure may
be too crude to be used in studies in which more detailed information is required, such as in epidemiologic case-referent stud ies of limited size with low
relative risks, in ergonomic intervention studies, or
in studie s aimed at the construction of guidelines. A
better designed que stionnaire may give better and
more-detailed exposure data. It should also be
stressed that, when a questionnaire is used for both
the exposure and the outcome (eg, complaints), a
correlation of errors may arise that might cause
severe bias (21) . Further investigation in this field
is encouraged.
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Appendix 1
A. Condensed version of the seventeen questions in the questionnaire
Variable
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17

Scale

Sitting?
Trunk bent forward 2O_60 0 ?
Trunk bent forward >60 0 ?
Trunk rotation 45°?
Hands above shoulder level?
Head bent forward?
Head rotation?
Kneel ing or squatting?
Carrying , push ing or pulling using
Carrying, pushing or pul ling using
Carrying , push ing or pulling using
Carrying, pushing or pulling using
Lifting weight 1-5 kg?
Lifting weight 6-15 kg?
Lifting weight 16-45 kg?
Lifting weight >45 kg?
Walking distance?

force
force
force
force

corresponding
corresponding
correspond ing
corresponding

to
to
to
to

6
6
6
6
6
6
6
6
6
6
6
6
4
4
4
4
5

1-5 kg?
6-15 kg?
16-45 kg?
>45 kg?

points
points
points
points
points
points
points
points
points
points
points
points
points
points
points
points
points

B. The three report scales used for the questions in A
Scafe
Scafe items
6 points

Not at all

About 1f10 of
the time

About 1/4 of
the time

Half the time

About 3/4 of
the time

[ I

[ I

[ I

[ I

[ I

<1 h-1

4 points

[ I

1-10 h- 1

11-30 h- 1

<30 h-1

[ I

[ I

! I

! I
5 points

Almost all the
time

<1 km

1-2 km

3-5 km

6-10 km

>10 km

[ I

[ I

[ I

[ 1

[ I

C. Classification of duration obtained by the reference methods in accordance to the slx-pomt time
scale used in the questionnaire
4
5
3
6
Item number
1
2
"Half the
" About 3/4 of
" Almost all
" About 1/4 of
Questionnaire
" Not at all "
"A little.
Reference methods

0%

About 1/10
of the time"
1-17%
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the time"

time "

the time"

the t ime "

18-37%

38-62%

63-87%

88-100%

