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Abstract

Background: The prevalence of major depressive disorder (MDD) is highest in working age
people and depression causes significant impairment in occupational functioning. Work
productivity and work absence should be incorporated into clinical assessments but currently
available scales may not be optimized for clinical use. This study seeks to validate the Lam
Employment Absence and Productivity Scale (LEAPS), a |0-item self-report questionnaire that
takes 3-5 minutes to complete.

Methods: The study sample consisted of consecutive patients attending a Mood Disorders
outpatient clinic who were in full- or part-time paid work. All patients met DSM-IV criteria for
MDD and completed during their intake assessment the LEAPS, the self-rated version of the Quick
Inventory for Depressive Symptomatology (QIDS-SR), the Sheehan Disability Scale (SDS) and the
Health and Work Performance Questionnaire (HPQ). Standard psychometric analyses for
validation were conducted.

Results: A total of 234 patients with MDD completed the assessments. The LEAPS displayed
excellent internal consistency as assessed by Cronbach's alpha of 0.89. External validity was
assessed by comparing the LEAPS to the other clinical and work functioning scales. The LEAPS total
score was significantly correlated with the SDS work disability score (r = 0.63, p < 0.01) and the
Global Work Performance rating from the HPQ (r = -0.79, p < 0.01). The LEAPS total score also
increased with greater depression severity.

Conclusion: The LEAPS displays good internal and external validity in a population of patients with
MDD attending an outpatient clinic, which suggests that it may be a clinically useful tool to assess
and monitor work functioning and productivity in depressed patients.

Background [1], US$83 billion in the United States [2], and €118 bil-
Mental illnesses in general, and major depressive disorder  lion in Europe [3].

(MDD) in particular, are among the most common, disa-

bling and costly of medical conditions. The total eco-  The prevalence of MDD in the general population is high-
nomic burden (both direct and indirect costs) of  estin those of typical working age (15-64 years) [4] and,
depression were estimated at over C$6 billion in Canada  given the nature of the physical and cognitive symptoms
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of depression, it is not surprising that the major portion of
the economic burden of MDD arises from impairment in
occupational functioning. Numerous studies have docu-
mented that clinical depression is associated with high
rates of absenteeism, or time away from work. For exam-
ple, depressed workers in the United States reported 1.5-
3.2 more short-term work-disability days per month,
compared to people who were not depressed [5], while a
Canadian study found that approximately 2.5% of
employees in 3 large companies had at least 1 depression-
related short-term disability leave [6]. Similarly, in the
European ESEMeD study, depressed workers had 3-4
times more work-loss days per month than those without
depression [7].

While the economic costs of depression-related absentee-
ism are significant, they are dwarfed by those attributed to
presenteeism, in which depressed workers stay at work but
have reduced productivity as a result of their condition. In
a community survey in Canada, 29% of people with a his-
tory of MDD in the past year reported reduced activities at
work, compared to only 10% of people with no history of
depression [8]. Almost half of people with chronic depres-
sion reported reduced productivity at work [9] and the
costs of productivity losses associated with MDD have
been estimated in the United States (in 2002) at over
UusS$31 billion [10].

Given the magnitude of occupational impairment in
MDD, it is important to include assessment of work func-
tioning within the clinical evaluation and management of
the condition. There are many validated scales used to
measure work performance and productivity, including
generic productivity scales (e.g., Work Limitations Ques-
tionnaire [11], Stanford Presenteeism Scale [12]) that are
useful for comparisons with other disease conditions.
However, there are few work performance scales designed
specifically for use in a depressed population. A rationale
for using disease-specific measures includes the potential
for such scales to provide more specific information that
might otherwise be missed or to be more sensitive to
change than generic counterparts [13]. For example, a
depression-specific scale for work functioning may prove
useful as a clinical tool for monitoring progress during
treatment and/or as an outcome measure in clinical trials
for MDD. This study seeks to validate a new clinical rating
scale for work functioning and productivity in patients
with MDD.

Methods

Scale Development

The Lam Employment Absence and Productivity Scale
(LEAPS) was designed to assess work functioning and
impairment in a clinically depressed population. The
items were constructed and selected based on a review of

http://www.biomedcentral.com/1471-244X/9/78

the literature on depressive symptoms and interference
with work functioning, and on the common work-related
problems experienced by people with depression.

The LEAPS (Additional file 1) is a self-rated questionnaire
consisting of 10 items: the first item asks the respondent
to list their occupation and the next two items ask about
the number of work hours scheduled in the past two
weeks and the number of work hours missed. These items
assess absenteeism, which can be expressed as a propor-
tion (%) of work hours scheduled. Finally, there are 7
items rated on a 5-point Likert scale with the following
response format: 'None of the time (0%)', 'Some of the
time (25%)', 'Half the time (50%)', 'Most of the time
(75%)', 'All the time (100%)', scored as 0-4, respectively.
The LEAPS total score therefore ranges from 0 to 28. A
"productivity subscale" sums the scores from the 3 items
assessing work functioning and productivity (doing less
work, doing poor quality work, and making more mis-
takes).

Subjects and Procedures

The validation sample consisted of consecutive patients
with MDD attending a Mood Disorders clinic at a univer-
sity teaching hospital. Patients were referred from primary
care physicians and from community psychiatrists. Clini-
cal assessments were conducted by board-certified psychi-
atrists. Diagnoses were assigned according to DSM-IV
criteria based on clinical interviews supplemented by a
symptom check list and all available medical information.
Inclusion criteria for this study included a DSM-IV diag-
nosis of MDD; patients with bipolar disorder were
excluded. Patients also had to be working, defined as paid
work (employed or self-employed), either part-time or
full-time. Patients on short-term or long-term work disa-
bility were excluded. This study was approved by the Clin-
ical Research Ethics Board of the University of British
Columbia.

Patients completed several questionnaires at initial assess-
ment, including the Quick Inventory of Depressive Symp-
tomatology, Self-Rated (QIDS-SR), a validated and widely
used self-rated scale to assess severity and type of depres-
sive symptoms [14]. In addition, subjects completed the
Health and Work Performance Questionnaire (HPQ,
[15]) and the Sheehan Disability Scale (SDS, [16]). The
HPQ was developed for the World Health Organization as
a depression-specific, self-rated questionnaire that
assesses illness-related work absence (as number of hours/
week), work productivity, Global Work Performance, and
job-related accidents. The HPQ has been validated against
objective measures of absence and performance in a
number of blue-collar and white-collar occupations
[17,18] and can be considered the "gold standard" pro-
ductivity assessment. The SDS is a generic self-report
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inventory that assesses the degree to which symptoms
have disrupted the person's work, social life, and family
life. A single question assesses work/school impairment,
formatted as 'The symptoms have disrupted your work/
school work:' and rated on a 0-10 point scale ranging from
'Not at all (0)' through 'Mildly (1-3)', 'Moderately (4-6)'
and 'Markedly (7-9)' to 'Extremely (10)'. There are two
additional items which inquire about the number of days
lost in the past month owing to absence or reduced pro-
ductivity.

Statistical Procedures

All results are reported as means + standard deviations
(SD). Construct validation of a scale for work functioning
is complex because there are no definitive measures for
the underlying construct. Hence, we conducted a series of
scale validation procedures. Internal consistency (the
degree to which the items of a scale measure the same con-
struct) of the 7 LEAPS items was measured using Cron-
bach's alpha. To assess the structure of the LEAPS, a factor
analysis was conducted using Principal Components Anal-
ysis with varimax rotation. Convergent validity is the degree
of correlation between a new scale and previously vali-
dated measures of the same construct. This was assessed
using two-tailed Pearson correlations between the LEAPS
total score and scores on other scales measuring work pro-
ductivity. In addition, work functioning would be
expected to be more impaired as the depressive symp-
tomatology worsens. Therefore, the LEAPS should discrim-
inate between severity categories (e.g., minimally
depressed versus more severely depressed) of depression.
This was evaluated by examining mean scores on the
LEAPS across the range of severity categories of the QIDS-
SR, using one-way ANOVA. If the overall F was significant,
post hoc pairwise comparisons between severity catego-
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ries were examined using Tukey's HSD to control for mul-
tiple comparisons. All statistical analyses were conducted
using SPSS, V.16 [19].

Results

Subject Demographic Variables

Table 1 shows the demographic and clinical information
for the 234 subjects studied. The profile is typical of a
mood disorders cohort attending a specialty clinic. The
mean score on the QIDS-SR was 13.8 + 5.9, indicating a
moderate severity of depression. The subjects missed an
average of 10 hours of work in the past 2 weeks owing to
their symptoms, which represented 16% of the time they
were scheduled to work.

Internal Consistency

The Cronbach's alpha for the 7 Likert-scored items on the
LEAPS was 0.89, indicating that the LEAPS items showed
high internal consistency.

Factor Analysis

Table 2 shows the results of the factor analysis with var-
imax rotation conducted on the 7 Likert-scored items of
the LEAPS. Two factors were identified on the Principal
Components Analysis that accounted for 75% of the vari-
ance in the LEAPS total score. The first factor included the
3 items relating to work productivity, which accounted for
60% of the variance. The second factor comprised the 4
items relating to troublesome symptoms, which
accounted for an additional 15% of the variance.

Convergent Validity

Table 3 shows the Pearson correlation matrix for the
LEAPS total score and the productivity subscale score with
other work functioning and productivity measures. There

Table I: Demographic and clinical features of the validation sample (N = 234).

Variable Mean £ SD
Age (years) 392117
Marital status (% of sample) (married/single/divorced/separated) 43/34/14/9
Number of episodes 25+43
Duration of current episode (months) 6.9 +89
QIDS-SR score 13.8+5.9
Number of hours in the past 2 weeks scheduled or expected to work 60.3 +22.4
Number of hours in the past 2 weeks missed from work 102+ 178

% of work hours missed (per hours scheduled)

16.2% + 27.0%

SD, standard deviation; QIDS-SR, Quick Inventory of Depressive Symptomatology, Self-Rated.
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Table 2: Factor loadings of the 7 items on the LEAPS (Principal Components Analysis, using varimax rotation).

LEAPS Item Factor | (Work productivity) Factor 2 (Troublesome Symptoms)
Low energy or motivation 0.40 0.72
Poor concentration or memory 0.28 0.78
Anxiety or irritability 0.23 0.82
Getting less work done 0.73 0.46
Doing poor quality work 0.85 0.31
Making more mistakes 0.90 0.10
Having trouble getting along with people, or avoiding them 0.15 0.86

LEAPS, Lam Employment Absence and Productivity Scale.

were significant correlations between the scores with all
the other measures, including a high correlation with the
"gold standard" HPQ Global Work Performance rating.
Only a moderate correlation was found with the SDS
Work score, likely explained by the fact the SDS score is
comprised of a single item. The LEAPS total score and
work productivity subscale score also explained more of
the variance with '% hours of work missed' than either the
SDS Work score (r = 0.24) or the HPQ Global Work Per-
formance score (r = -0.37).

Discrimination Between Depression Severity Categories
Table 4 shows the mean scores on the LEAPS for each of
the severity categories of the QIDS-SR depressive symp-
tom scale. There were significant differences in the LEAPS
total scores overall (one-way ANOVA: F=47.4, df = 4,229,
p < 0.01). Post hoc Tukey's HSD tests showed significant
differences (p < 0.05) between each pairwise comparison,
except between the Severe and Very Severe categories. Sim-
ilar results were seen with the LEAPS productivity subscale
scores.

Figure 1 shows the degree of clinical impairment (defined
as percentage of the sample scoring 2 or higher on the

item, indicating 50% or more of the time) in the individ-
ual productivity items associated with depression severity
categories (as defined by the QIDS-SR scores).

Discussion

The results from this validation study suggest that the psy-
chometric properties of the LEAPS are very good. The
LEAPS demonstrated a high internal consistency as meas-
ured by Cronbach's alpha. The factor analysis of the
LEAPS showed that it is comprised of two factors, termed
Work Productivity and Troublesome Symptoms, which
account for a large proportion of the variance in total
scores.

The validity of the LEAPS was further supported by the sig-
nificant correlations with other validated measures of
work functioning and productivity, including the SDS and
the HPQ. Only a moderate correlation (explaining 40% of
the variance) between the LEAPS and the SDS was
observed, which is to be expected given that the SDS Work
score is comprised of only a single item, compared to the
higher correlation (explaining over 60% of the variance)
found with the HPQ. The LEAPS score also showed higher
correlations with the '% of work hours missed' over a 2-

Table 3: Pearson correlations of LEAPS scores with other work functioning and productivity measures.

LEAPS score SDS-Work HPQ Global Work HPQ Productivity % of work hours missed in the
Performance (4 items) past 2 weeks

Total Score* 0.63 -0.79 -0.70 0.41

Work productivity subscale (3 0.50 -0.85 -0.77 0.45

items) score™

LEAPS, Lam Employment Absence and Productivity Scale; SDS-Work, Sheehan Disability Scale, Work item; HPQ, Health and Work Performance

Questionnaire.
*All correlations are significant at p < 0.01.
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Table 4: Mean scores on the LEAPS total and Productivity Subscale versus depression severity (based on QIDS-SR score).

QIDS-SR Severity Category (score range) N LEAPS total score* SD LEAPS Productivity Subscale score* SD
None to minimal (0-5) 25 2.6 23 0.6 0.9
Mild (6-10) 41 84 4.6 29 2.1
Moderate (11-15) 78 13.1 4.6 48 2.7
Severe (16-20) 57 15.7 5.7 6.6 32
Very Severe (21-27) 33 18.2 6.7 5.9 44
Total 234 12.5 6.8 4.6 3.4

QIDS-SR, Quick Inventory of Depressive Symptomatology, Self-Rated; LEAPS, Lam Employment Absence and Productivity Scale; SD, standard

deviation.

* p < 0.05, one-way ANOVA using post hoc Tukey's Highly Significant Differences for all pairwise comparisons, except between Severe and Very

Severe categories.

week period than the SDS Work score and the HPQ Glo-
bal Work Performance rating.

The LEAPS scores also increase significantly with increas-
ing overall severity of depressive symptoms and can dis-
criminate between various depression severity categories,
such as between 'None to minimal' and more severely
depressed categories. The results from the individual pro-
ductivity items on the LEAPS indicate that significant
work impairment is found in patients with MDD. More
than 75% of patients with higher severity of depressive
symptoms described problems "much of the time" or "all
the time" with the quantity and quality of work. In addi-
tion to productivity loss, the LEAPS data show that
depressed patients were absent from work for 16% of their
scheduled work hours (over 1.5 typical working days) in
the previous two weeks. This is of similar magnitude to
findings from other studies of work absence [5,7] and
illustrates the substantial impact of depression on absen-
teeism.

Although the LEAPS performs well in this population, the
limitations of this study need to be acknowledged. Further
studies are needed to validate the LEAPS against external
and objective measures of work performance, such as
employer work absence data and objective measures of
productivity. However, other studies have shown that self-
rated work productivity measures are significantly corre-
lated with objective metrics [20,21] and with administra-
tive work records [15]. In addition, further studies are
required to investigate the performance of the LEAPS in
non-clinical samples of workers and in other clinical pop-
ulations in specialist and primary care settings.

Clinical treatment studies in MDD now focus on symp-
tom remission because of the evidence for poor outcomes
predicted by the presence of residual depressive symp-
toms [22]. However, functional improvement, including
that of work functioning, is more relevant to patients and
restoration of occupational functioning is important to
society [23]. The concept of measurement-based care for
depression [24], in which outcomes are assessed using
validated scales and which is increasingly recommended
by clinical guidelines for the management of MDD [25],
should encompass work functioning as well as symptom
severity.

Many of the validated scales that assess work functioning
are "generic" in that they are designed to evaluate produc-
tivity across a wide range of non-specific medical condi-
tions. Alternatively, a disease-specific scale can provide
important information for a defined clinical population.
There are few depression-specific productivity scales avail-
able. The HPQ is the "gold standard" scale for assessment
of work performance in patients with depression, but at
37 items and 8 pages in length, the respondent burden
may be too high for routine clinical use. In contrast, the
LEAPS is short (10 items on a single page) and simple and
takes only 3-5 minutes to complete. Its brevity suggests
that it will be an efficient tool for use in clinical settings.
For example, the LEAPS can be used alongside symptom
scales to monitor treatment progress, to ensure that work
functioning improves in parallel with clinical symptoms.
Additionally, scores on individual items (e.g., making
mistakes) can be used to inform discussions with
depressed workers regarding whether to stay at work or
take time off while being treated for MDD.
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Figure |

Significant impairment in work productivity items (from the LEAPS) versus depression severity (based on

QIDS-SR score).

The productivity impairment measured by the LEAPS
increases, as expected, with increasing severity of depres-
sion. Although this is a cross-sectional observation, it sug-
gests that the scale may also be useful as an outcome
measure for occupational functioning in clinical trials of
MDD. Further studies are underway to investigate the util-
ity of the LEAPS to assess change in work functioning with
treatment of MDD.

Conclusion

The LEAPS is a short and simple self-rated scale of work
absence and productivity that has been designed for use in
a clinically depressed population. It displays good inter-
nal and external validity compared to other validated, self-
rated scales of work performance and productivity. Fur-
ther studies will be needed to determine whether the
LEAPS can be used in other populations or as an outcome
measure for clinical trials, and whether it will prove useful
as a clinical tool to assess and monitor occupational func-
tioning in patients with MDD.
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The LEAPS. The self-rated questionnaire consisting of 10 items that was
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