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The Work Limitations Questionnaire
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OsgjecTIVE. The objective of this work was to
develop a psychometrically sound question-
naire for measuring the on-the-job impact of
chronic health problems and/or treatment
(“work limitations”).

ReseARCH DEsIGN. Three pilot studies (focus
groups, cognitive interviews, and an alternate
forms test) generated candidate items, dimen-
sions, and response scales. Two field trials
tested the psychometric performance of the
questionnaire (studies 1 and 2). To test recall
error, study 1 subjects were randomly assigned
to 2 different questionnaire groups, a ques-
tionnaire with a 4-week reporting period com-
pleted once or a 2-week version completed
twice. Responses were compared with data
from concurrent work limitation diaries (the
gold standard). To test construct validity, we
compared questionnaire scores of patients
with those of healthy job-matched control sub-
jects. Study 2 was a cross-sectional mail survey
testing scale reliability and construct validity.

SusjecTs. The study subjects were employed
individuals (18-64 years of age) from several
chronic condition groups (study 1, n = 48;

Approximately 55 million working-age individ-
uals (18 to 65 years of age) have chronic illnesses
and/or impairments and thus are vulnerable to
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study 2, n = 121) and, in study 1, 17 healthy
matched control subjects.

MEasures. Study 1 included the assigned
questionnaires and weekly diaries. Study 2
included the new questionnaire, SF-36, and
work productivity loss items.

REesuLTs. In study 1, questionnaire responses
were consistent with diary data but were most
highly correlated with the most recent week.
Patients had significantly higher (worse) limi-
tation scores than control subjects. In study 2, 4
scales from a 25-item questionnaire achieved
Cronbach alphas of =0.90 and correlated with
health status and self-reported work produc-
tivity in the hypothesized manner (P <0.05).

Concrusions. With 25 items, 4 dimensions
(limitations handling time, physical, mental-
interpersonal, and output demands), and a
2-week reporting period, the Work Limitations
Questionnaire demonstrated high reliability
and validity.

Key words: Work productivity; chronic dis-
ease and employment; disability. (Med Care
2001;39:72-85)

disability.! Disabilities are a potential consequence
of health problems and signify a partial or total
inability to perform social roles in a manner con-
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sistent with norms or expectations.?> National sur-
vey data suggest that 32% of employed adults
have ongoing health problems that interfere with
their ability to perform their job demands.®> The
national cost of lost work productivity resulting
from chronic conditions has been estimated to be
at least $234 billion annually.#

Statistics such as these underlie a growing effort
to document the social and economic outcomes of
various chronic health problems and their treat-
ment>® and have spawned interest in including
work disability and work productivity loss, defined
collectively as “work loss,” as study end points.
Because comprehensive archival work loss data
are relatively scarce and difficult to obtain, re-
search has relied principally on self-report.” Self-
reports have addressed labor market participation,
work absences, on-the-job effectiveness, and role
disability.®

Degree of labor market participation is a
useful work loss indicator when a condition or
treatment is expected to influence a person’s
employment status and/or occupation. How-
ever, when these are infrequent outcomes, on-
the-job performance measures have greater va-
lidity. One widely used indicator is the amount
of time missed from work because of illness or
treatment.” ' However, despite its acceptance,
susceptibility to recall error remains a persistent
concern.™ Some studies have addressed on-the-
job performance by asking individuals to rate
their effectiveness on days when they are symp-
tomatic,1>1% although psychometric evidence is
limited.

Scales such as the Role Limitation scales of the
SF-36 represent another measurement approach
using global, role-level disability indicators to cap-
ture disability in paid work and/or other activities
(eg, “Were [you] limited in the kind of work or
other activities?”).'* However, disability scales can
be relatively coarse, distinguishing a limited range
of disability levels.

We developed the Work Limitations Question-
naire (WLQ) to fill this gap in measuring the
on-the-job impact of chronic conditions and treat-
ment. A long-term goal is to facilitate the eco-
nomic assessment of work loss.

We report on 3 pilot studies and 2 psychometric
field trials (studies 1 and 2). Appendix 1 describes
each sample. Appendix 2 illustrates the genealogy
of the WLQ items and scales.

WORK LIMITATIONS QUESTIONNAIRE

Methods
Pilot Studies

The WLQ content and format originated from
focus groups, cognitive interviews, and an alter-
nate forms comparison. Each pilot included pa-
tients 18 to 64 years of age who were employed
=20 h/wk within the following condition groups:
respiratory diseases (asthma), gastrointestinal dis-
eases (Crohn’s Disease and liver disease), psychi-
atric disorders (depression and/or generalized
anxiety), or epilepsy (Appendix 1). We excluded
patients with a planned or pending work disability
claim and/or substance abuse problem. Partici-
pants received a monetary incentive ($40).

Focus Groups. To identify questionnaire con-
tent, 4 condition-specific focus groups were con-
vened. Four participating physicians were asked to
nominate 5 to 10 patients. Twenty-one were nomi-
nated; 18 (86%) participated. Next, we created a list
of discussion topics and a focus group guide.'> Each
topic addressed a job demand category contained
within 2 well-known work classification taxono-
mies.'>!” Each 2.5-hour discussion was audiotaped.
Tapes were transcribed and analyzed.

Initially, each participant was asked to describe
his/her job, health status, a “good” health day at
work, and a “bad” day. Participants were also asked
whether their jobs required them to perform each
type of demand and how their health and medical
care affected its performance. As a result, we gener-
ated 70 job demand-level limitation items and 7
dimensions (column 1, Appendix 2).

Cognitive Interviewing. Cognitive interviews
potentially enhance the reliability and validity of a
questionnaire.'®1 Using a think-aloud methodol-
ogy, we assessed how another sample of respon-
dents interpreted and answered the candidate items.
The performance of each item was rated on the basis
of interview data.

With a research assistant (RA) present, each of 37
respondents completed an open-ended question-
naire. The question asked: “In the past 4 weeks, how
much difficulty did you have performing each of the
following because of your physical health or emo-
tional problems. . . ?” A list of job demands followed
(eg, concentrating on work). This open-ended for-
mat meant that each respondent could choose a
response terminology.

Respondents were instructed to read each ques-
tion silently or aloud, paraphrase it, and think aloud
while answering. A probing segment followed in
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which respondents discussed work limitations re-
ported during the interview, misinterpreted or diffi-
cult items, and suggestions for additional topics.
Interviews were audiotaped and coded.

Using the data, we rated items for their com-
prehensibility, redundancy, relevancy to job de-
mands and health problems, and ease of respond-
ing. Items with high problem frequencies and/or
relatively low work limitation rates were elimi-
nated. As a result, 32 of 70 items failed. Of 38
passing items, 23 were revised to reduce awkward
or unnecessary words. Two items were added
(total of 40).

Several candidate items had validity problems.
For example, certain items did not apply to re-
spondents’ job demands. The Physical Demands
section performed worst. This problem was cited
in 23.6% of 407 administrations (37 subjects times
11 items). The corresponding rate for the best
scale, Interpersonal Demands, was 3.2%. Other
items lacked applicability to respondents’illnesses.
This deficiency was cited most frequently in re-
sponse to items in the Information Processing
section (17.6% of administrations). The Time
Management section performed best in this regard
(4.3% of administrations). Within each section,
item redundancy problems occurred in 3% to 10%
of administrations.

The Information Processing section had 1 pass-
ing item. It was included with Mental Demands.
The Physical Environment items were deleted
entirely because of interpretation problems. Thus,
40 items and 5 dimensions remained (Appendix
2).

No single response pattern emerged. Among
the terms respondents used to answer questions
were “difficult”/“not difficult,” “can do”/”can’t
do,”“able to do”/“unable to do,”and “a problem”/
“not a problem.”

Alternate Forms. In a third sample, we as-
sessed the reliability of 3 different forms. Each
contained the same 9 job demands embedded
within the following stem/response options.

1. “In the past 4 weeks, how much difficulty have
you had doing the following because of your
physical health or emotional problems ... ” (5
responses ranging from “no difficulty” to “so
much difficulty I couldn’t do it”)?

2. “How much time during the past 4 weeks were
you able to do the following . .. ” (5 responses
ranging from “all of the time” to “none of the
time”)?
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3. “On how many days during the past 4 weeks
were you able to do the following ... ” (5
responses ranging from “more than 20 days”to
”0 days”)?

Each scale included the option “does not apply
to my job.”The last 2 contained a follow-up yes/no
item (“If able to do less than all of the time, was it
due to your health?”).

We compared scales worded negatively (diffi-
culty) and positively (able) and those measuring
intensity (amount of difficulty) and frequency
(amount of time). Questionnaires such as the
SF-36 include intensity and frequency scales;
however, the economic assessment of work loss
usually involves a time factor (eg, lost work
time).10

The forms were completed in the presence of an
RA. Order bias was reduced by shuffling forms
before each administration.

During an audiotaped portion, participants
were asked to describe their reasons for choosing
certain responses, identify events that would have
led to selecting another response, and rate the
accuracy of responses.

The analysis compared responses on form 1
versus 2 versus 3. Matching responses were con-
sidered reliable. If responses did not match, we
attempted to determine which was correct by
comparing the mismatched responses with the
transcripts.

Of the 324 responses compared (9 items times
36 subjects), 79% were 3-way matches, 20% were
2-way mismatches, and <1% were 3-way mis-
matches. Of the 2-way and 3-way mismatches,
68% involved a disagreement with the “days”
form, and it was rejected (mismatch rates for the
“difficulty” and “time able” forms rates were 32%
and 38%, respectively).

We compared mismatched responses on the 2
remaining forms with transcript data and found that
the “difficulty” form captured events more accurately
than the “time able” form. Consequently, we
adopted a difficulty question stem for 4 sections
(Time, Mental, Interpersonal, and Output De-
mands). For Physical Demands, we adopted, “How
much of the time were you able to do the following
without difficulty due to physical health or emotional
problems?” A single response scale was chosen—eg,
all of the time (100%), a great deal of the time, some
of the time (~50%), a slight bit of the time, and none
of the time (0%)—which could facilitate future eco-
nomic analyses.
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Field Trial Methods (Studies 1 and 2)

Designs. Using the 40 WLQ items and re-
sponse scales developed in the pilot tests (Appen-
dix 2), study 1 evaluated recall error. Two mail
versions of the WLQ were tested: 1 with a 2-week
reporting period and 1 with a 4-week reporting
period. One randomly assigned group took the
2-week version, asking about work limitations in
the past 2 weeks. It was administered at the end of
study weeks 2 and 4. A different randomly as-
signed group took the 4-week version, asking
about work limitations in the past 4 weeks. It was
administered once at the end of study week 4.
During the same weeks, both questionnaire
groups also recorded work limitations on 4 weekly
diaries (completed the last day of each week).
These supplied a “gold standard” for judging the
accuracy of the questionnaire data.

A case-control study was nested within study 1
comparing WLQ scores of patients and healthy
coworkers matched on job and employer. Signifi-
cantly higher (more limited) WLQ scores among
patients provided initial evidence of construct va-
lidity.

Study 2 utilized a cross-sectional design to test 2
hypotheses: in H1, the WLQ contains internally
consistent scales (a facet of reliability); in H2, scale
scores correlate with measures of role disability and
with self-reported work productivity (construct va-

lidity).

Study Populations

Study 1 included specialty clinic patients who
met the pilot study criteria (Appendix 1). Site
clinicians identified potentially eligible, interested
patients. An RA called patients, explained the
protocol, and assessed eligibility. Eligible study 1
patients were asked to nominate a job-matched
coworker. Both were blinded to the fact that health
status determined eligibility. To protect coworker
confidentiality, each patient was asked to tell a
coworker about the study and supply our phone
number. During the call, the protocol was ex-
plained and eligibility was assessed. Eligible co-
workers had the same job and employer as the
patient, reported no major chronic conditions, and
met the remaining study 1 criteria. Some patients,
for privacy reasons, did not nominate a coworker
or did not have a match. We included these

WORK LIMITATIONS QUESTIONNAIRE

patients in an “unmatched patient group” to par-
ticipate in the questionnaire/diary protocol. All
subjects received a monetary incentive to partici-
pate.

We attempted to recruit 60 subjects: 20 patient/
coworker pairs (n = 40) and 20 unmatched patients;
90 patients were screened, and we enrolled 17
matched pairs (n = 34) and 31 unmatched patients
(total n = 65; Appendix 1). The main reason for
exclusion was lack of availability for 4 consecutive
weeks. Additionally, we reduced the number of
matched pairs from 17 to 14 after 3 “healthy” controls
were found to have SF-36 mental health scores
indicative of clinical depression.?

Each subject was randomized to a questionnaire
group (with matched pairs assigned to the same
group). We assigned 29 subjects (45%) to the 2-week
WLQ group and 36 (55%) to the 4-week group.
Using x> or  test statistics as appropriate, we found
no significant differences between the questionnaire
groups on mean age, percent male, mean education,
occupation (percent manual versus nonmanual),?!
percent with a condition, and mean SF-36 scale
scores.

Study 2 consisted of 3 groups: (1) rheumatoid
arthritis patients from specialty clinics (A), (2)
chronic daily headache syndrome patients from
one clinic (H), and (3) an epilepsy group from the
membership of 2 epilepsy foundations (E). Site
investigators identified potentially eligible A and
H subjects. E subjects received announcements in
foundation newsletters. Interested individuals in
all groups were asked to call a toll-free phone
number.

Study 2 applied the study 1 condition criteria and
a monetary incentive. Additionally, A subjects had
moderate to severe functional limitations according
to phone responses to the SF-36 Physical Function-
ing scale (ie, =2 “limited a little” responses, or 1
“limited a lot” response). E subjects reported =1
seizure in the past year. H subjects had clinic-
documented impairments (eg, sleep disturbance). Of
188 screened, 133 enrolled. The final sample size was
121 (nonresponse=12; 9%).

Measurement. Study 1 and 2 subjects com-
pleted a background questionnaire assessing em-
ployment, health status,'* comorbidities,??
condition-specific and generic symptoms,?>23 and
demographics.

Additionally, study 1 subjects were required to
complete their assigned WLQs (2-week or 4-week)
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and 4 weekly mail-out/mail-back diaries. Materials
were mailed simultaneously for matched subjects.
To minimize the threat of repeated administration
bias from completing diaries and questionnaires, we
divided the 40-item pool among the 2 forms. Each
form contained 5 WLQ dimensions with =2 items
per dimension. We tried to equalize item content
across forms, giving the diaries 18 items and the
questionnaires 22 items (column 2, Appendix 2).
The study 2 sample completed a mail-out/mail-
back WLQ (with a 2-week reporting period) con-
taining the same 5 dimensions and 40 items, as well
as 8 items suggested by the research team (column 3,
Appendix 2). We also measured work absences and
work hours, job effectiveness on symptom days (“0%
not at all effective” through “100% completely effec-
tive”), and 2 work productivity items (“In the past 2
weeks, did you produce less than the required
amount of products or services,” and “did you pro-
duce less than the required quality of products or
services?”“If yes, was this due to your health?”). Late
responders received a call and/or second mailing.

Analyses

Study 1. Before performing the main analyses,
we determined whether the 5 hypothesized WLQ
scales met scaling assumptions established by clas-
sical test theory. MAP-R software was used.?* Results
suggested that 4 scales were present: Time, Physical,
Mental-Interpersonal, and Output Demands. Scale
Cronbach alphas? ranged from 0.90 (x = 7) to 0.96
(k=11).

Next, a scoring algorithm was created especially
for these tests, incorporating both WLQ and diary
data: (1) Scores for items administered weekly or
biweekly were averaged across administration
weeks; (2) the resultant average scores for items
within a scale were summed, and the sum was
divided by the total number of scale items (the
summated average scale score ranged from 0-4);
and (3) scores were multiplied by 25, generating a
scale score of 0 (least limited) to 100 (most limited).
“Does not apply to my job”responses were treated as
missing. Thus, an Output Demands scale score of 30,
for example, indicated that the respondent was lim-
ited in performing these demands during 30% of the
reporting period.

Two-Week Versus Four-Week Recall. Both
the 2-week and 4-week versions of the WLQ were
assessed with regard to recall error. In 8 models (4
scales times 2 WLQ versions), the dependent vari-
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able was a scale score to which each subject contrib-
uted 2 data points: 1 score reflecting aggregated
weekly diary data, and a corresponding score utiliz-
ing questionnaire data. The explanatory variables
were indicators for “subject” and “method” (diary
versus questionnaire).

F statistics and probability values generated by
2-way analysis of variance (ANOVA) indicated the
significance of subject and/or method in explaining
WLQ scores. An intraclass correlation coefficient
(ICC) =0.70 indicated acceptable scale perfor-
mance.?6

Bias by Week. This second recall error test
addressed the degree to which WLQ responses
reflected limitations from all weeks within the spec-
ified reporting period. Ideally, responses should in-
clude information equally from all weeks.

With multiple linear regression, the dependent
variable of each model was a WLQ scale score from
a specific questionnaire administration (the first ad-
ministration of the 2-week version, the second ad-
ministration of the 2-week version, or the single
administration of the 4-week version). The indepen-
dent variables were work limitation scale scores
reported on parallel diary weeks (eg, weeks 1-2 for
the first administration of the 2-week WLQ, weeks
1-4 for the 4-week WLQ).

Regressions compared the relative influence of
each week within the reporting period. Because
results indicated that WLQ scores were explained
mainly by events from the most recent week, subse-
quent regressions tested the importance of the most
recent diary week versus the mean of all diary weeks
in the reporting period (ie, whether scores reflected
recent events and/or the average across weeks).
Twenty-four models were tested (3 WLQs times 4
scales times 2 comparisons).

Case-Control Comparison. To test construct
validity, the mean difference in each WLQ scale
score between matched patient-coworker pairs was
analyzed with paired t tests.

Study 2

Scale Reliability. Using MAP-R, the following
characteristics of the 48-item WLQ were evaluated:
(1) scale means, SDs, and floor (minimum) and
ceiling (maximum) effects; (2) item-to-total scale
correlations corrected for overlap; (3) Cronbach’s
alphas for internal consistency reliability; and (4)
scaling success rates (percent of tests out of all
possible tests in which the correlation of an item
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with its hypothesized scale is =2 standard errors
higher than its correlation with other scales). Success
rates =90% are considered excellent. Scale scores
were the means of item responses within each scale
multiplied by 25.

Next, we attempted to create a shorter WLQ
without sacrificing content, validity, and reliability.
From the 48-item pool, 25 were chosen and tested
(column 3, Appendix 2). They were selected for 3
reasons: excellent MAP-R results, significant corre-
lation with productivity variables, and unduplicated
content.

Construct Validity. In separate multiple linear
regression models adjusted for age and gender, we
tested the relationship of each WLQ scale score to
the SF-36 Role/Physical scale (limitations resulting
from physical health) and Role/Emotional scale (lim-
itations resulting from emotional problems). We also
assessed whether WLQ scores varied by condition
(A, H, and E) using age- and gender-adjusted
ANOVA.

Relative Validity. The association between
each WLQ scale to self-reported work productivity
(the sum of responses to the 2 productivity items)
was compared with those of the following measures:
percent of time absent because of health, effective-
ness on symptom days (both for the past 2 weeks),
and the SF-36 Role Limitation scales. Relative valid-
ity was quantified as a ratio of F statistics obtained
from multiple linear regression. The numerator was
the F statistic obtained from regressing work produc-
tivity on a specific scale. The denominator was the F
value for the best scale in the comparison (maximum
ratio = 1).

Results
Study 1

Two-Week Versus Four-Week Recall. Per-
formance on this recall error test varied by scale and
version (Table 1). The Time and Mental-Interpersonal
Demands scales (2-week and 4-week versions) both
exceeded the ICC criterion. The Physical and Output
Demands scales, 4-week version, met the criterion, but
method contributed in several models. Method had a
small impact compared with subject. Initially, the ICC
standard was not met by the Physical or Output
Demands scales 2-week version (Physical = 0.64; Out-
put = 0.58). However, 2 subjects with logically incon-
sistent data were excluded, and the criterion was met
(Physical = 0.69; Output = 0.74).

WORK LIMITATIONS QUESTIONNAIRE

Bias by Week. In 12 models assessing the degree
to which data from individual weeks predicted WLQ
scores, the most recent week tended to have the most
influence (Table 2). When the most recent week was
compared with the mean of the weeks, both variables
were important. In 3 models, only the mean was
significant (P <0.05); in 2 models, only the most recent
week was significant; and in 2 models, both were
significant. In 5 of the 2-week version models, neither
variable was significant. Thus, subjects tended to re-
spond by reporting the average amount of the time
they were limited during the reporting period and/or
those limitations that occurred most recently. While
results suggest that it is better to use a shorter reporting
period such as a 2-week interval, the 4-week version
also performed satisfactorily.

Case-Control Comparison. On each WLQ
scale, patients had significantly higher (worse) work
limitation scores than control subjects (Figure 1). The
unmatched patient group had the highest WLQ
scores, indicating the most limitation of the groups.

Study 2

Scale Reliability. On the 48-item WLQ, the
percentages for “limited none of the time,” “a slight
bit of the time,” “some of the time,” “most of the
time,” and “all of the time” were 47.8%, 30.8%,
10.6%, 6.8%, and 3.8%, respectively. The frequency
of “does not apply to my job” responses was small
(range, 0-5 subjects per item).

The analysis confirmed 5 scales (Table 3). With a
small number of exceptions, the correlation of each
item to its hypothesized scale was =2 standard
errors higher than its correlation with other scales,
item-to-total scale correlation coefficients surpassed
0.40, and alphas were =0.90.

When the 25-item subset was assessed, the per-
centage of Interpersonal scale responses at the floor
(zero) increased unacceptably. We tested whether its
items could be combined with the Mental Demands
scale. MAP-R results supported a 4-scale solution:
Time, Physical, Mental-Interpersonal, and Output
Demands (Table 3).

Construct Validity. In separate regression
models, each WLQ scale explained a significant
portion of the variance in the SF-36 Role/Physical
scale, and 3 WLQ scales explained a significant
amount of the variation in the SF-36 Role/Emotional
scale (Table 4). The WLQ Physical Demands scale
was appropriately unrelated to emotional disability.
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TasLE 1. Study 1, Recall Error Test: WLQ Responses Compared With Concurrent Weekly Diary Data

WLQ Scales
Mental-
Interpersonal
Time Demands Physical Demands Demands Output Demands
2 wk 4 wk 2 wk 4 wk 2 wk 4 wk 2 wk 4 wk
Variables
Subject (df = 28 or 35)  9.2% 11.5% 46t 15.9% 90t 230t 38t 20.1%
Method (df = 1) 1.2 0.8 5.1% 9.0+ 0.2 1.9 0.6 6.5%
Model
> 0.91 0.92 0.83 0.94 0.90 0.96 0.80 0.95
F (df = 29 or 36) 9.0f 11.3% 461 15.7% g7t o4t s 19.7%
ICC 0.80 0.84 0.64 0.88 0.80 0.92 0.58 0.90

Numbers in the body of the table are F statistics denoting associations between subject or method and WLQ scores. With
2 subjects removed from models, ICC = 0.69 for Physical Demands and 0.74 for Output Demands. Two-week group: n = 58
observations, 29 subjects; 4-week group: n = 72 observations, 36 subjects; total: 130 observations, 65 subjects.

*p <0.05, TP< 0.01, T <0.001.

WLQ scores varied significantly by condition (Figure
2). Additionally, within each scale, the pattern of limi-
tation was logically consistent with the characteristics of
the different conditions. For example, headache syn-
drome involves sleep disturbance, fatigue, and extreme
pain, which disrupt activities. H was the more limited
than A (P=0.02) or E (P <0.001) on the Time De-
mands scale. Headaches also involve visual and neu-
rologic disturbances, depressed affect, and irritability.
Compared with either A or E, H was most limited on
the Mental-Interpersonal Demands scale (both
P <0.01). On the Physical Demands scale, A was more
limited than H (P <0.001) or E (P = 0.03).

Relative Validity. The WLQ Output Demands
scale was the best predictor of productivity loss (Figure
3). The WLQ Mental-Interpersonal Demands and the
SF-36 Role Limitation scales each exhibited half the
predictive power of the Output Demands scale. The
remaining measures had poorer predictive power.

Discussion

The WLQ is a reliable and valid self-report
instrument for measuring the degree to which
chronic health problems interfere with ability to

TaBLE 2. Study 1, Relationship of WLQ Scores to Diary Data From Concurrent Weeks: Multiple Linear
Regression Results

WLQ Version

2-Week Recall, Week 2

2-Week Recall, Week 4 4-Week Recall, Week 4

Week 1 vs Mean 1 + 2 Week 3 Mean 3 +4  Week 1vs 2 Mean 1-4
Predictor Variables Week 2 vs Week 2 vs Week 4 vs Week 4 vs 3 vs 4 vs Week 4
WLQ scales
Time demands Week 1T Mean NS NS Week 3 Mean
Week 2*
Physical demands Week 2 NS Week 4 NS NS Mean
Mental-interpersonal ~ Week 2 Week 2 Week 4 NS Week 4 Mean*
demands Week 4t
Output demands Week 2 NS NS Week 4 Week 4 Mean*
Week 4t
n 29 29 36

Variables in cells are statistically significant predictors of questionnaire scores (P = 0.05). If both variables in
models were statistically significant, values are as follows: *P = 0.05; P < 0.01.
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Unmatched Patients [l

100% Patient Group Cases [T]
. - Coworker Controls
c - -
m - -
()
=
2
)
Q
v

Physical Mental-Interpersonal Output
Demands* Demands* Demands* Demands*

FiG. 1. Study 1. WLQ scores. Shown are means*+95% Cls for job-matched cases and control subjects and unmatched

patient sample. Probability values are from case-control matched pair ¢ tests (n = 14 pairs). *Time Management: t = 3.1,

P =0.008; Physical Demands: t = 2.4, P = 0.032; Mental-Interpersonal Demands: t = 2.3, P = 0.040; Output Demands:

t =24, P = 0.031. Unmatched patients = 32.

perform job roles. Unlike available questionnaires, small and involving multiple comparisons, dem-
it addresses the content of the job through a onstrated that compared with diary data, both the
demand-level methodology. 2-week and 4-week WLQs were relatively unbi-

The WLQ performed well in studies 1 and 2. ased. However, the questionnaire responses were
The study 1 diary/questionnaire comparison, while related more strongly to the most recent week of

TasLE 3. Study 2, WLQ Scaling Test Results

Range of %
Items, % % Scale Item-to-Total Scaling
Scale n Mean* SD Floor Ceiling a Correlations Success
48-Item WLQ
Time demands 9 325 274 10.1 0 0.89 0.51-0.77 97.2
Physical demands 11 324 34.5 19.3 1.8 0.96 0.72-0.88 100
Mental demands 14 329 25.0 6.4 0 0.94 0.34-0.82 96.4
Interpersonal 7 21.4 26.2 27.5 0 0.91 0.53-0.81 96.4
demands
Output demands 7 25.7 26.2 15.6 0 0.91 0.60-0.80 100
25-Ttem WLQ
Time demands 5 36.6 35.3 13.9 0.9 0.89 0.61-0.82 100
Physical demands 6 322 33.3 20.9 1.7 0.89 0.63-0.79 100
Mental- 9 28.8 255 14.8 0 0.91 0.57-0.83 100
interpersonal
demands
Output demands 5 26.0 26.0 16.5 0 0.88 0.53-0.82 100
n = 121.

*Minimum scale score (least limited) = 0; maximum scale score (most limited) = 100.
JrScaling success is the percent of tests out of all possible tests in which the correlation of an item with its
hypothesized scale is =2 SEs higher than its correlation with other scales.
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TasLE 4. Study 2, WLQ Construct Validity With SF-36 Role Limitation Scales: Multiple Regression
Adjusted for Age and Gender

Past 4-wk Role Limitations/Physical

Past 4-wk Role Limitations/Emotional

WLQ Scale (Past 2 wk) Estimate SE Scale P r Estimate SE Scale P r?
Time demands —0.402 0.13 0.002 0.15* —0.334 0.131 0.013 0.07*
Physical demands —0.445 0.14 0.002 0.16% —0.115 0.144 NS 0.02
Mental-interpersonal demands —0.516 0.17 0.004 0.14% —0.722 0.170 0.0001 0.15%
Output demands —0.769 0.17 0.0001  0.22* —0.771 0.168 0.0001 0.17%

n = 120, missing value = 1.

Low scores on WLQ indicate less limitation. Low scores on SF-36 indicate more limitation.

*Models are significant at P = 0.05.

the reporting period than to earlier weeks. The
ease of remembering recent events may reflect the
difficulty of the response task. Respondents must
remember and integrate information about their
health and work simultaneously. We recommend
the 2-week WLQ to maximize accuracy. However,
if it is important to match time periods across
instruments within a study, the 4-week version is
acceptable. In such situations, a single administra-
tion of the 4-week WLQ would achieve better
precision than a single administration of the
2-week WLQ, and cost less than multiple admin-
istrations of the shorter version.

Study 2 indicated that the 25-item WLQ was
reliable and valid for use among several different job

and chronic condition groups. However, our sample
included only adults working =20 h/wk, possibly
excluding employed individuals with severe work
limitations, and only certain diagnostic groups. The
25-item WLQ has been evaluated in additional
patient and employee samples, and it has demon-
strated excellent performance (data available from
authors).

The analyses also confirmed 4 distinct dimen-
sions of on-the-job disability (limitations handling
Time, Physical, Mental-Interpersonal, and Output
Demands). The multidimensionality of the WLQ
is likely to appeal to clinicians, other disability
management professionals, and employers. Be-
cause the WLQ is context specific and focused on

Time Demands [l
Physical Demands
50% .
Mental-Interpersonal Demands =
c T " Output Demands  [1]
] .
[+}) ° - . .
2 2| &
- E X .
Q = N [
=] N "
2] X o
3 25% e - N
—_— SNN I'I
© S "
< N A
Rheumatoid Chronic Daily Epilepsy
Arthritis Headache
(A) (H (E)

FiG. 2.

Study 2. Adjusted WLQ scores. Shown are means*+95% ClIs by condition group. Values are adjusted for age and

gender (n =121). ANOVA results are as follows. Time Demands scale: F=5.19; P = 0.007; Physical Demands scale:
F =758, P =0.0008; Mental-Interpersonal Demands scale: F=859; P =0.0003; Output Demands scale: F = 4.15,

P =0.0181.
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Study 2. Relative validity for predicting self-reported work productivity loss. Relative validity is a ratio of F values

(maximum = 1). The numerator is the F value from regressing self-reported work productivity on a scale included in the
comparison. The denominator is the F value for the best scale in the comparison. Models are adjusted for age and gender
(n = 121). SF-36 is based on 4-week recall. WLQ and productivity proxies are 2-week recalls.

job demand performance, it can be used to identify
both the magnitude and type of impact that health
problems are having in the workplace. In contrast,
role disability scales are pitched at too high a level
of generality to be of practical value. Moreover,
construct validity test results indicated that the
WLQ Output Demands scale had superior perfor-
mance for predicting productivity. The Mental-
Interpersonal Demands and the SF-36 Role Lim-
itation scales had moderate validity. Thus, the
WLQ provides more specific information than
available instruments while increasing the depth
and breadth of information generated. However,
there is a trend in health status assessment toward
using summary scores, and future WLQ users may
prefer a similar approach.

While this project involved multiple psycho-
metric assessments, our tests stopped short of
addressing certain issues. We did not attempt to
measure abilities that exceed demands, the posi-
tive end of the ability spectrum. We did not assess
test-retest reliability and responsiveness to change
within condition groups. The value of the WLQ as
a productivity indicator was addressed briefly;
criterion validity tests linking scores to objective
work output were not performed. We did not
explore how job demand variations may impact
WLQ data. Finally, we did not fully assess our
scoring method, which combines within-scale
limitations by averaging them. Ideally, a scale

would capture the intensity of each limitation
measured and its frequency; however, this may
result in a cumbersome instrument.

Study results provide important evidence of the
reliability and validity of the WLQ. It is a promis-
ing new tool for assessing chronic health problems
and their social and economic impact.
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Appendix 1

Table 5 of Appendix 1 gives the sample characteristics.

TaBLE 5. Sample Characteristics

Pilot Studies

Study 1 Recall Study 2 Scale

Cognitive  Alternate Forms Error and Reliability and
Focus Groups  Interviews Comparison  Construct Validity Construct Validity
Sample, n 18 37 36 65 121
Gastrointestinal, % 27.8 23.2 13.2 21.5
Psychiatric, % 16.7 25.6 26.3 154
Respiratory, % 22.2 25.6 26.3 215 S
Epilepsy, % 33.3 25.6 342 154 29.8
Rheumatoid arthritis, % - o - o 38.8
Chronic daily headache, % ... o o S 31.4
Controls, % L. o L. 26.2 L.
Demographics
Male, % 50.0 33.3 34.2 27.3 27.3
White, % 94.1 92.1 84.2 90.9 85.1
Married, % 333 48.7 36.8 47.0 48.8
Age, mean (SD) 39.9 (11.4) 454 (13.1) 41.3 (10.1) 41.3 (11.1) 43.0 (10.0)
Education, mean (SD) 149 (2.2) 14.0 (3.0 13.8 (2.8) 14.9 (2.0 15.1 (1.9)
Income, $1,000, mean (SD) 31.6 (27.6) 35.6 (24.5) 37.4 (25.3) 33.3 (22.0) 42.5 (23.0)
Health status, mean (SD)
Comorbid conditions, 0.4 (0.8 0.6 (0.7) 0.2 (0.5) 0.3 (0.7) 0.3 (0.5)
mean (SD)*
SF-36 scales, mean (SD)
Physical functioning 76.9 (18.6) 84.2 (19.8) 85.7 (15.7) 81.9 (22.4) 72.2 (25.0)
Role/physical 51.4 (40.6) 50.6 (45.7) 76.4 (34.8) 69.8 (40.2) 45.9 (38.6)
Pain 64.7 (25.4) 70.2 (23.4) 76.9 (18.3) 76.5 (20.8) 64.0 (18.8)
General health 46.5 (19.5) 59.6 (25.3) 60.6 (21.3) 56.9 (25.1) 53.6 (22.1)
Vitality 40.3 (22.5) 49.7 (24.6) 47.8 (23.4) 49.9 (23.6) 43.9 (20.6)
Social functioning 64.6 (22.4) 68.9 (25.3) 68.1 (26.6) 71.0 (27.1) 55.9 (24.6)
Role/emotional 53.7 (47.3) 64.9 (40.2) 73.0 (36.7) 79.8 (34.0) 69.3 (37.6)
Mental health 62.7 (18.1) 65.8 (20.0) 63.4 (22.3) 71.3 (19.6) 67.0 (17.9)
Work measures, %
Full time (=31 h) 824 89.7 76.3 89.4 86.7
Occupation
Nonmanual 33.3 25.6 35.1 32.3 45.5
Service 55.6 615 59.5 60.0 49.6
Manual 111 12.8 5.4 7.7 5.0
Company size, n
<100 222 38.9 29.7 31.8 30.8
100-499 333 25.0 18.9 19.7 18.8
=500 38.9 33.3 43.2 28.8 40.2
Don’t know 5.6 2.8 8.1 19.7 10.3
Time with company, y
<1 294 7.7 23.7 19.7 124
1-5 294 23.1 31.6 27.3 35.5
6-10 5.9 25.6 184 19.7 15.7
>10 35.3 43.6 26.3 33.3 36.4

*Medically diagnosed conditions include hypertension, myocardial infarction, congestive heart failure, diabetes,
angina, and cancer.
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APPENDIX 2. TABLE 6.

Items Tested and/or Retained for WLQ

MEDIcAL CARE

Cognitive Interview Items

Study 1 Items

Study 2 Items

Time demands

Get to work on time D T
Work required hours D T*
Work required days
Stay within sick, vacation, personal day limits
Get going beginning of work day Q T*
Start on work soon after arriving Q T*
Work without breaks or rests D T*
Stick to routine/schedule Q T*
Give tasks time needed Q T
Adjust to work pace changes B
Put off tasks Q T
Let work pile up ce
Put in extra hours to keep up
Pace yourself
Work without watching clock
Item added during study 2

Stop before work is finished T

Physical demands

Get to work from parking, bus, train Q T
Walk/move around work locations D T*
Lift, carry, move objects See below
Walk >1 block, climb flight of stairs Q T
Sit, stand, stay in 1 position D T*
Work in awkward or unusual positions
Repeat motions D T*
Bend, twist, or reach Q T*
Use handheld tools, equipment Q T*
Use upper body to operate tools, equipment Q T
Use lower body to operate tools, equipment Q T
Items added during study 1

Lift, carry, move objects =10 Ib D T

Lift, carry, move objects, =10 Ib D T*

Mental demands
Keep mind on work D T
Keep track of >1 task Q T
Think clearly D T
Remain alert Q T
Work carefully Q T*
Do precise work s
Concentrate on work Q T*
Remember things important for work D T
Avoid confusion
Handle demanding/stressful work D T
Adjust to high-pressure periods
Maintain morale during demanding/stressful periods
Become tense/frustrated Q T
Remain calm s
Stay interested in job
Continues
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APPENDIX 2. TaBLE 6. (Continued)
Cognitive Interview Items Study 1 Items Study 2 Items
Items added during study 2
Learn new things on the job T
Work without watching clock T
Lose train of thought T
Personal problems affect work T
Easily read/use eyes (see below) T*
Information processing
Easily read/use eyes
Understand written instructions, assignments
Understand spoken instructions, assignments
Work around noise/activity
Interpersonal demands
Speak in person/on phone D T*
Control irritability/anger D
Get along
Keep your cool
Work near others Q T
Communicate well Q T
Be supportive s
Maintain contacts
Item added during study 1
Help others to work Q T*
Items added during study 2
Control temper T*
Present your ideas T
Limit contact with others T
Output demands
Handle workload D T*
Work fast enough D T*
Finish all work Q
Finish work on time Q T*
Meet simultaneous demands B
Put in extra hours to keep up
Work without mistakes T*
Do work over
Work safely
Satisfy others D T
Feel sense of accomplishment D T
Item added during Study 1
Do all you're capable of Q T*

Work environment
Work in available physical conditions
Work without fresh air
Work in hot, cold, damp
Work with fumes, odors, smells
Work near bright/flashing lights
Work close to others

D indicates Study 1 diary item; and Q, questionnaire item. Ellipses indicate item excluded from test. Cognitive
interviews = 70 items. Study 1 = 40 items. Study 2 = 48 items. Final WLQ = 25 items.
*T indicates tested and included in final WLQ (2-week recall version).
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