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A B S T R A C T

Patients with major depressive disorder (MDD) often report that cognitive difficulties, such as memory problems
or poor concentration, interfere with their work functioning. We examined the association between self-reported
cognitive complaints and work functioning in employed patients with MDD treated with desvenlafaxine. A
sample of 36 adult outpatients with MDD completed subjective cognition (British Columbia Cognitive
Complaints Inventory [BC-CCI]) and functioning scales (Sheehan Disability Scale [SDS]; Lam Employment
Absence and Productivity Scale [LEAPS]; and Health and Work Performance Questionnaire [HPQ]) before and
after 8 weeks of open-label treatment with flexibly-dosed desvenlafaxine (50–100mg/day). Multiple regression
analyses were used to assess the relationship between subjective cognitive measures and work functioning scales.
Patients showed significant improvements in clinical, cognitive, and work functioning measures following
treatment with desvenlafaxine. A predictive association was found between the BC-CCI and both the SDS and
LEAPS, but not with the HPQ, when adjusted for depression severity. Self-report cognitive questionnaires can
provide useful information to monitor changes in cognitive functioning over time and to predict improvement in
work functioning outcomes.

1. Introduction

Major depressive disorder (MDD) affects more than 300 million
people worldwide (World Health Organization, 2017) and is considered
a leading cause of work disability (World Health Organization, 2004).
Depressed patients miss more days of work (absenteeism) (Adler et al.,
2006; Kessler et al., 1999) and report significantly more lost productive
time (presenteeism) (Birnbaum et al., 2010; Gilmour and Patten, 2007;
Johnston et al., 2009; Stewart et al., 2003) than individuals who are not
depressed (Adler et al., 2006; Valenstein et al., 2001). As a result, MDD
represents a substantial burden for patients and society (Stewart et al.,
2003; Zimmerman et al., 2006).

Cognitive difficulties, which have been recognized as a core feature
of MDD, are likely major determinants of decreased work functioning.
However, a systematic review (Evans et al., 2014) addressing cognition
in MDD found only one previous study that reported significant

correlations between objective neuropsychological tests and work
functioning measures (Godard et al., 2011). Moreover, a recent open-
label study by Lam et al. (2016a) examined the relationship between
objectively-measured neurocognitive dysfunction and work functioning
before and after treatment with desvenlafaxine and did not find any
significant correlations between these measures at baseline or post-
treatment (Lam et al., 2016a). In contrast, studies examining subjective
cognitive complaints have suggested that the impact of MDD on role
functioning at home and in paid employment may be mediated by self-
reported cognitive problems and by feelings of embarrassment (Buist-
Bouwman et al., 2008). These various lines of evidence suggest that the
relationship between cognition and work functioning in MDD may be
more complex than expected and that subjective cognitive measures
may not only provide clinically useful information but also help us to
understand how MDD may lead to reduced work functioning.

To further explore this possibility, we performed secondary analyses
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of the previous open-label prospective study performed by
Lam et al. (2016a). In this study, MDD patients completed clinical and
cognitive assessments before and after 8 weeks of standard treatment
with flexibly-dosed desvenlafaxine (Lam et al., 2016a), a serotonin and
noradrenaline reuptake inhibitor (SNRI) that is effective in treating
depressive and functional symptoms (Dunlop et al., 2011; Lam et al.,
2016a; Liebowitz et al., 2008; Soares et al., 2009) as well as cognitive
dysfunction (Salagre et al., 2017). We used regression analyses to assess
the relationship between subjective cognitive measures and work
functioning scales. We hypothesized that subjective cognitive com-
plaints would predict work functioning outcomes, independently of
depressive symptom severity.

2. Methods

2.1. Procedures

The design and conduct of the primary study were described in
detail previously (Lam et al., 2016a). In brief, it was an open-label study
conducted prospectively with patients recruited through the Mood
Disorders Centre, a specialized psychiatric clinic in Vancouver, Canada.
After confirmation of eligibility, patients provided written informed
consent to participate in the study and attended a baseline visit to
complete all assessments. The assessments were repeated after 8 weeks
of standard treatment with flexibly-dosed desvenlafaxine, 50–100mg/
d. All study activities were approved by the Clinical Research Ethics
Board of the University of British Columbia and adhered to the De-
claration of Helsinki and the International Conference on Harmoniza-
tion's standards for Good Clinical Practice.

2.2. Participants

Patients had a diagnosis of MDD by DSM-IV-TR criteria as confirmed
by the MINI International Neuropsychiatric Interview (D. V.
Sheehan et al., 1998), a score ≥ 23 on the Montgomery–Asberg De-
pression Rating Scale (MADRS) (Montgomery and Asberg, 1979), and a
score ≥ 6 on the British Columbia Cognitive Complaints Inventory
(BC-CCI) (Iverson and Lam, 2013) at baseline, indicating the presence
of subjective cognitive difficulties. They were employed at the time of
testing (paid employment with 15 h/week minimum). Patients were
excluded if they had a lifetime diagnosis of bipolar disorder or other
significant primary psychiatric diagnoses, active alcohol or substance
abuse or dependence in the past year, history of significant head
trauma, unstable medical comorbidity, treatment-resistant depression
(defined as 2 or more failed adequate trials of medication treatment in
the current episode), previous lifetime use of desvenlafaxine or elec-
troconvulsive therapy, and use of other concurrent treatments for de-
pression.

A total of 36 subjects completed all measures of interest at baseline
and 8 weeks after treatment. The mean age (standard deviation, SD) of
these individuals at baseline was 38.7 (11.1) years and their mean years
of education was 15.6 (2.1). More than half were women (n=21;
58.3%), and native English speakers (n=24, 66.7%). The most fre-
quent psychiatric comorbidities were Generalized Anxiety Disorder
(n=6, 16.7%), and Social Anxiety Disorder (n=3, 8.3%). Nine (25%)
participants met criteria for Dysthymia/Persistent Depressive Disorder.

2.3. Treatment

Treatment consisted of 8 weeks of flexibly-dosed desvenlafaxine
[50–100mg/day (mean desvenlafaxine dose of 74.3 ± 24.6 mg)].
Patients were monitored and received medical care throughout the
study, per standard clinical guidelines (Lam et al., 2016b).

2.4. Assessments

Depressive symptom severity and change were evaluated using the
MADRS. Response was defined as a ≥50% reduction from baseline in
MADRS total score. Remission was defined as MADRS total score ≤10
at the end of the study.

Subjective cognitive functioning was assessed at baseline and fol-
lowing treatment using the BC-CCI, a 6-item self-report questionnaire
that assesses difficulties with concentration, memory, trouble expres-
sing thoughts, word finding, and problem-solving over the past seven
days (Iverson and Lam, 2013). A four-point scale (0= not at all,
1= some, 2= quite a bit, and 3=very much) is used to rate each item
for a total score range of 0–18; higher scores indicate greater severity of
cognitive complaints.

Work functioning was assessed using two measures: the World
Health Organization Health and Work Performance Questionnaire
(HPQ) (Kessler et al., 2003) and the Lam Employment Absence and
Productivity Scale (LEAPS) (Lam et al., 2009). The HPQ is a self-rated
questionnaire of work-performance and absenteeism (Kessler et al.,
2004, 2003). It includes an item for overall work performance during
the past four weeks with a 0-to-10 rating (0 means the “worst possible
work performance” a person could have on this job and 10 means “top
work performance” on this job), with higher scores indicating better
work performance. The HPQ has been extensively validated against
objective measures of work productivity (Kessler et al., 2003; Wang
et al., 2007). The LEAPS is a self-rated scale of work absence and
productivity that includes 7 items rated over the past 2 weeks using a 5-
point Likert scale (0–4). A "productivity subscale" sums the scores from
the 3 items assessing work functioning and productivity (i.e., doing less
work, doing poor quality work, and making more mistakes), with
higher scores indicating greater work impairment. The LEAPS has been
validated in a sample of 234 patients with MDD (Lam et al., 2009) and
has demonstrated sensitivity to change in clinical trials (Lam et al.,
2013). Because of its 2-week recall period, the LEAPS is especially ap-
propriate to capture improvements that occur towards the end of an 8-
week trial.

Global functioning was assessed using the Sheehan Disability Scale
(SDS) (Leon et al., 1997; Sheehan, 1983). The SDS assesses functional
impairment in three inter-related domains: work/school, social life, and
family life. It consists of three self-rated, 10-point Likert scale response
items. The total score ranges from 0 to 30, with higher scores indicating
greater psychosocial impairment. In this study, functional response was
defined as having an SDS total score ≤12 and functional remission was
defined as having an SDS total score <7 at endpoint (Sheehan and
Sheehan, 2008).

2.5. Statistical analysis

A regression analysis was performed to determine whether pre to
post-treatment changes in BC-CCI scores predict changes in occupa-
tional and functional outcomes while adjusting for depression severity
(MADRS change scores). A p value of <0.05 was considered statistically
significant. Effect sizes were calculated using Cohen's d; generally, va-
lues of 0.2, 0.5 and 0.8 are considered small, medium and large effect
sizes, respectively (Cohen, 1988). The analysis was performed using
IBM SPSS Statistics for Windows, Version 25.0.

3. Results

Descriptive statistics and Cohen's effect sizes for the outcome mea-
sures are presented in Table 1. There was a very large change in de-
pression symptom severity after treatment (MADRS, Cohen's d=2.95).
Additionally, there were large improvements in perceived cognitive
functioning (BC-CCI, Cohen's d=1.24) and in self-reported work
functioning (HPQ, Cohen's d=0.73 and LEAPS, Cohen's d=0.86).

Three separate regression analyses were conducted to determine the
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association between pre to post-treatment changes in subjective cog-
nitive measures and occupational outcomes (Table 2). For all analyses,
age, gender, and change in subjective measures of cognition (BC-CCI)
and clinical symptoms (MADRS) were entered as predictors. In the first
analysis, SDS change was entered as the dependent variable. This model
explained 60% of the variance in the data [F (4, 35)= 11.63,
p<0.001]. Both BC-CCI change (p=0.004) and MADRS change
(p=0.005) were significant predictors (Table 2). In the second ana-
lysis, LEAPS change was entered as the dependent variable. This model
explained 40% of the variance in the data, [F (4, 34)= 5.06,
p=0.003]. Only BC-CCI change (p=0.012, β=0.51) was a sig-
nificant predictor (Table 2). In the third analysis, HPQ overall perfor-
mance change was entered as the dependent variable. This model ex-
plained only 11% of the variance in the data and the model was not
statistically significant [F (4, 34)= 2.00, p=0.12; Table 2].

4. Discussion

The current study aimed to assess the relationship between sub-
jectively experienced cognitive complaints and self-rated work perfor-
mance. Using regression analyses, we found that changes in subjective
measures of cognition have a predictive association with improvements
in self-reported work productivity and global psychosocial functioning,
independent of overall depression severity.

To date, few studies have examined the relationship between sub-
jective cognition and work impairment in MDD. Two recent reports
focused on patients treated with vortioxetine (Chin et al., 2018; Chokka
et al., 2018). Specifically, Chin et al. (2018) assessed 138 patients with
MDD (49.6–52.0% were employed during the study period) being in-
itiated on vortioxetine with the self-report Patient Health Questionnaire
(PHQ-9), Perceived Deficits Questionnaire-Depression (PDQ-D), a 20-
item self-rated cognitive questionnaire (Fehnel et al., 2016), and the
Work Productivity and Activity Impairment (WPAI) scale (Reilly et al.,

1993) over a 3-month follow up. They observed a reduction in WPAI
percentage absenteeism and work productivity loss accompanied by a
correlation between scores on the self-rated PHQ-9, PDQ-D, and WPAI.
Similarly, Chokka et al. (2018) treated 196 employed MDD patients
with vortioxetine for 12 weeks and observed significant correlations
between the PDQ-D and productivity loss as assessed with the Work
Limitations Questionnaire (Lerner et al., 2001). Although both studies
used correlational analyses, so that the independent effect of depressive
symptom improvement was not assessed, they provide further support
to the hypothesis that subjective cognitive measures are associated with
work disability.

Our study adds to the current evidence showing that subjective
cognitive complaints, which arise from patients’ assessments of their
behavior in a variety of environments including the workplace, are
associated with work impairment. Specifically, our study shows that
change in BC-CCI scores significantly predict functional outcomes 8
weeks after treatment with desvenlafaxine. Change in MADRS scores
also played a role in predicting functional outcomes. This result is
consistent with previous studies showing that clinical and functional
improvements are moderately correlated (Brown et al., 2000; Gadelrab
et al., 2010; Kruijshaar et al., 2003; Mohn and Rund, 2016; Rytsälä
et al., 2006). However, the contribution of the MADRS change score
was significant only when the SDS, but not the LEAPS, was included in
the regression model as a dependent variable. The SDS assesses func-
tional impairments in three inter-related domains (work, social life, and
family life). The LEAPS, however, includes items that have the most
impact on work productivity. Therefore, our study suggests that im-
provement in depressive symptoms is associated with an overall im-
provement in patients’ psychosocial functioning but not necessarily
with specific improvements in work productivity. This may be because
improvements in workplace functioning appear to occur more slowly
than improvement in depression symptoms during treatment (Dewa
et al., 2011; Giller et al., 1988; Mintz et al., 1992; Trivedi et al., 2009;
Weissman and Bothwell, 1976). When improvement of perceived cog-
nitive functioning occurred in tandem with improvement in depression
symptoms, patients did report improvement in workplace functioning
in the present study.

In contrast to the SDS and LEAPS results, no association was found
between BC-CCI change scores and HPQ improvement. This result may
be related to the instrument recall period, which is the past 4 weeks for
the HPQ compared to the past 2 weeks for the LEAPS and the past 7
days for the BC-CCI. The 4-week recall period may not be sensitive to
improvements in functional outcomes that take place closer to the end
of an 8-week trial.

The main limitation of this study is the small sample size.
Additionally, participating subjects may not be entirely representative
of typical MDD patients due to exclusion criteria. We also used sub-
jective assessments of global and work functioning, in part due to the
challenges in obtaining and validating objective measures
(Despiégel et al., 2012). These subjective assessments, although useful

Table 1
Assessments before and after treatment.

Pre-Treatment
(Mean ± SD)

Post-Treatment
(Mean ± SD)

Change= [Post-treatment
–Pre-treatment]
(Mean ± SD)

Cohen's
d

MADRS 28.55 ± 4.05 10.86 ± 7.94 −17.69 ± 8.57 2.95
BC-CCI 10.56 ± 3.48 5.75 ± 4.29 −4.81 ± 4.57 1.24
HPQ 5.54 ± 1.80 6.94 ± 2.06 1.6 ± 1.80 0.73
LEAPS 5.69 ± 3.45 2.91 ± 3.02 −2.77 ± 3.16 0.86
SDS 20.96 ± 5.15 11.56 ± 8.30 −9.4 ± 9.24 1.40

SD, Standard Deviation; MADRS, Montgomery–Åsberg Depression Rating Scale;
BC-CCI, British Columbia Cognitive Complaints Inventory; LEAPS, Lam
Employment Absence and Productivity Scale; HPQ, Health and Work
Performance Questionnaire; SDS, Sheehan Disability Scale.
For all self-report and clinician-rated scales, lower scores indicate better out-
comes, except the HPQ for which higher scores indicate better functioning. For
NCI, higher scores represent better performance.

Table 2
Summary of multiple regression analyses determining whether pre- to post- treatment changes in BC-CCI scores predict changes in occupational and functional
outcomes (SDS, LEAPS, and HPQ) while adjusting for depression severity (MADRS change scores).

SDS - Change LEAPS – Change
(productivity subscale)

HPQ - Change

B SE B β B SE B β B SE B β
BC-CCI - Change 0.91 0.30 0.45⁎⁎ 0.35 0.13 0.51* −0.07 0.09 −0.17
MADRS - Change 0.47 0.16 0.44⁎⁎ 0.07 0.07 0.19 −0.06 0.05 −0.28
Age 0.70 0.10 0.08 0.01 0.04 0.05 0.02 0.03 0.14
Gender 0.19 2.21 0.01 0.04 0.95 0.00 0.08 0.62 0.02
R2 0.60 0.40 0.21
F 11.63⁎⁎ 5.06⁎⁎ 2.00

⁎ p<0.05.
⁎⁎ p<0.01. SE, Standard Error; MADRS, Montgomery–Åsberg Depression Rating Scale; BC-CCI, British Columbia Cognitive Complaints Inventory; LEAPS, Lam

Employment Absence and Productivity Scale; HPQ, Health and Work Performance Questionnaire; SDS, Sheehan Disability Scale.
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and necessary, may not reflect actual patients’ occupational perfor-
mance. Additionally, both patients and clinicians were aware of treat-
ment assignments, which may have influenced reporting or measure-
ment of the outcome and introduced bias. Limitations aside, these
results warrant further investigation into the utility of subjective mea-
sures to assess the impact of depression-related cognitive deficits on
occupational functioning, monitor changes in cognitive performance
over time, and help evaluate treatment effectiveness.

In conclusion, this study found a predictive association between
subjective measures of cognition and occupational performance in pa-
tients treated with desvenlafaxine. Based on these findings, clinicians
may wish to use self-report cognitive questionnaires to assess the pos-
sible contribution of cognitive difficulties to functional disability.
Future studies should incorporate larger sample sizes and longer
duration of treatment. In addition, it will be important to assess the
relationships between other subjective cognitive measures and func-
tional scales, to determine whether our results are generalizable to
other measures.
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