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Background: Major depressive disorder (MDD) significantly impacts performance of both
work- and nonwork-related routine daily activities. We have shown that work productivity is
significantly impaired in employed MDD patients, but the extent of impairments in nonwork-
related routine activities and its association with antidepressant treatment outcomes has not
been established.

Materials and methods: Activity impairment was measured using the sixth item of Work
Productivity and Activity Impairment Scale in the Combining Medications to Enhance Depression
Outcomes (CO-MED) trial (n=665). Published norms were used to define activity impairment
levels. The relationship between activity impairment and baseline sociodemographic and clinical
characteristics was evaluated along with changes in activity impairment and its relationship with
other clinical outcomes such as symptom severity, function, and side effect burden. Remission
status at 3 and 7 months was predicted based on week 6 activity impairment level.

Results: Higher psychosocial and cognitive impairments and greater number of comorbid
medical conditions were associated with greater activity impairment at baseline. Proportion
of participants with severe activity impairment declined from 47.6% at baseline to 18.7% at
3 months, while mean activity impairment decreased from 57.1 at baseline to 32.8 at 3 months.
During course of treatment, levels of activity impairment correlated most strongly with psycho-
social function among measures of symptom severity, function, quality of life, and side effect
burden. No or minimal activity impairment at week 6 was associated with two to three times
higher rates of remission at 3 and 7 months as compared to moderate or severe activity impairment
levels even after controlling for remission status at week 6 and select baseline variables.
Conclusion: Depressed patients have high levels of nonwork-related activity impairment at
baseline that improves significantly with treatment and independently predicts long-term clinical
outcomes. Brief systematic assessment of activity impairment during the course of antidepres-
sant treatment can help inform clinical decision-making.

Keywords: depression, activity impairment, predictors, functional recovery, productivity

Introduction

Major depressive disorder (MDD) affects one in six adults in the United States during
their lifetime.!? Depression is the second leading cause of disability globally.’ The diag-
nostic criteria of MDD include a change in functioning from baseline.* However, the
types of functional impairments due to MDD vary widely.* Impairments due to depres-
sion affect multiple facets of life, including work productivity,*¢ social functions,”®
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sexual satisfaction,’ life satisfaction,'®!" interpersonal
function,'? quality of life,"* and overall health." Improvement
with antidepressant treatment is not just restricted to change
in depression severity.'>"'” In a previous report of employed
MDD patients, we have found that work productivity is
significantly impaired, improves early with treatment
independent of depression severity, and is associated with
better longer term outcomes.'® However, this assessment of
work productivity improvement is restricted to those who are
employed. Being unemployed prior to treatment initiation
has reportedly been associated with worse antidepressant
treatment outcomes.>! Thus, it is important to identify the
extent of productivity impairment in both employed and
unemployed depressed patients and test its association with
subsequent clinical outcomes.

As a productivity outcome, previous reports have
identified impairments in the ability of depressed patients
to perform nonwork-related routine day-to-day activities
(or activity impairment).?*2! Antidepressant treatment
results in reduced activity impairment.?> However, the
clinical significance of these improvements is unclear. In
contrast to the consensus guidelines to evaluate change in
depression severity with treatment,? there are no similar
easy-to-interpret recommendations for measuring or con-
ceptualizing changes in activity impairment. While anti-
depressant medications are superior to placebo,?? whether
individual medications or their combinations differentially
improve activity impairment is unclear. Similarly, while
reduced depression severity is associated with improve-
ment in activity impairment,?* the relationship of activity
impairment with other aspects of functioning as well as
treatment-emergent side effects in depressed patients con-
tinues to be unknown.

This report focuses on depressed outpatients. We use the
term “activity” to refer to nonwork-related activity (eg, daily
chores and responsibilities). The report addresses the follow-
ing specific questions:

1. What baseline clinical and sociodemographic character-
istics are associated with greater activity impairment?

2. Does activity impairment improve overall with acute-
and continuation-phase antidepressant medication
treatment?

3. Do antidepressant medications differ in their effect on
activity impairment?

4. Which baseline variables predict subsequent improve-
ment in activity impairment?

5. Does activity impairment relate to other clinical outcomes
such as symptom severity, function, and side effect
burden during course of antidepressant treatment?

6. Does activity impairment level at week 6 predict longer
term treatment outcomes even after controlling for remis-
sion status and select baseline sociodemographic and
clinical variables?

This is an unplanned secondary analysis of data from
Combining Medications to Enhance Depression Outcomes
(CO-MED) trial,> which included three treatment arms
(escitalopram plus placebo, bupropion plus escitalopram, and
venlafaxine plus mirtazapine) in the acute-phase treatment that
lasted 3 months. Continuation-phase data were collected for
another 4 months thereafter. In the analytic cohort (n=665),
we evaluated activity impairment prior to treatment initiation
and its association with baseline characteristics. We used the
method proposed by Vittengl et al® that “severe impairment” in
functioning can be defined based on assumption that 10% of a
community sample suffers from impaired function due to men-
tal illness and hence operationalized as beyond 1.28 standard
deviation (SD) from the mean of best available community
norms. Hence, we used findings from the large-scale National
Health and Wellness Survey (NHWS, n=75,000) to classify
depressed patients in the following three groups: no or mini-
mal level of activity impairment (less than mean of NHWS),
moderate activity impairment (equal to or greater than mean
and less than or equal to mean plus 1.28 SD of NHWS), and
severe activity impairment (greater than mean plus 1.28 SD of
NHWS). We then evaluated the overall improvement in activ-
ity impairment with treatment and whether the three treatment
arms differed in their effect on activity impairment. We also
evaluated the relationship of levels of activity impairment with
levels of symptom severity, functional outcomes (psychosocial
function, cognitive and physical function, and quality of life),
and treatment-associated side effects.

Materials and methods

Study overview and participants

All participants in the CO-MED trial (n=665) constitute
the analytic sample of this report. The CO-MED trial
(NCT00590863)* was approved by the institutional review
boards at the University of Texas Southwestern Medical Cen-
ter at Dallas, the University of Pittsburgh Data Coordinating
Center, and each participating regional center and clinical
site, and it was monitored by an independent data safety and
monitoring board. A separate approval for this specific project
was not needed by the institutional review boards, as it is based
on the secondary outcomes which were collected as part of
CO-MED trial. The primary paper by Rush et al,** mentions the
scale but did not report on activity impairment as an outcome.
All participants provided written informed consent prior to
completing any study related procedures, including the Work
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Productivity and Activity Impairment Scale. Participants from
six primary and nine psychiatric care sites had nonpsychotic
chronic (current episode exceeded 2 years) or recurrent depres-
sion with current episode =2 months and a baseline 17-item
Hamilton Rating Scale (HRSD17) =16. Rush et al** have
previously reported detailed inclusion and exclusion criteria.
After enrollment into the trial and stratification by clinical
sites, participants were assigned to one of the following three
treatment arms in a 1:1:1 ratio: 1) escitalopram plus placebo
(selective serotonin reuptake inhibitor [SSRI] monotherapy),
2) sustained-release (SR) bupropion plus escitalopram
(bupropion-SSRI combination), and 3) extended-release (XR)
venlafaxine plus mirtazapine (venlafaxine—mirtazapine combi-
nation). Participants were seen for study visits at baseline and
at weeks 1, 2, 4, 6, 8, 10, and 12 for acute phase and weeks
16, 20, 24, and 28 for continuation phase. During the first
8 weeks, study physicians used measurement-based care® at
each visit to make antidepressant dosage adjustments based on
the scores of the Quick Inventory of Depressive Symptoma-
tology Clinician-rated version (QIDS-C)*” scale and the Fre-
quency, Intensity, and Burden of Side Effects Rating scale.?
Participants were allowed to proceed to the continuation phase
(beyond 3 months) only if they 1) had received an acceptable
benefit (defined as QIDS-C score of 9 or less by 3 months) or
2) had reached a score of 10—13 on QIDS-C and both the study
physician and the participant decided to continue treatment
because of substantial benefit. As previously reported, 479
participants were enrolled in the continuation phase.**

Assessments
The following measures were obtained at baseline and each
subsequent study visit of acute phase (weeks 1,2, 4, 6, 8, 10,
and 12) and continuation phase (weeks 16, 20, 24, and 28).
Work productivity and impairment (WPAI): the WPAI
self-report has good construct validity and test—retest
reliability.? The sixth item on the scale was used to measure
nonwork-related impairment in regular daily activities “such
as work around the house, shopping, childcare, exercising,
studying, etc.” (or activity impairment). The activity impair-
ment item (#6 of WPAI) is rated on a scale of 0-10, where
0 indicates no impairment and 10 indicates impairment that
completely prevents participants from doing daily activities.
Using the scoring guide by Reilly,*® percentage of activity
impairment was calculated using the formula: 10x (item 6),
with higher scores reflecting greater impairment and com-
prised the primary outcome measure for the current report.
In addition to this score, we categorized participants on the
basis of their activity impairment using the method described
by Vittengl et al.* In the large-scale NHWS (n=75,000), the

mean (SD) activity impairment of noncaregiver respondents
who can be considered as best available community norm
(n=69,224) was reported as 25.22 (SD=29.32).3! Using the
Vittengl et al*® formula: (mean) + (1.28x SD), we estimated
the threshold for severe activity impairment as scores greater
than 62.75. Additionally, we established a threshold of no or
minimal activity impairment as less than the mean of commu-
nity norm. Hence, we categorized participants in the follow-
ing three groups: no or minimal activity impairment (activity
impairment score <25.22), moderate activity impairment
(activity impairment score =25.22 and =62.75), and severe
impairment (activity impairment score >62.75).

QIDS-C and self-report (QIDS-SR): the total score of
QIDS-C and QIDS-SR (range of 0-27) is based on the nine
criterion symptom domains out of the 16 items, each of
which is scored from 0 to 3.7 The Pearson moment correla-
tions were 0.86 between QIDS-SR and HRSD17 and 0.93
between QIDS-C and HRSD17 in a previous report.’? The
Cronbach’s o of QIDS-SR and QIDS-C has ranged from
0.86 to 0.87 in previous reports.?”** The QIDS-SR served as
the primary measure of depressive symptoms. The QIDS-C
was completed by the clinician to monitor symptom changes
and guide treatment decisions.

Work and social adjustment scale (WSAS): this five-item
self-report measure of functional impairment has been used
to study the treatment of depression and anxiety.** Each item
is rated on a 08 scale, with 0 indicating no impairment and 8
indicating very severe impairment, and a total score range of
0-40. The WSAS scores above 10 suggest clinically meaning-
ful functional impairment. Cronbach’s o measure of internal
consistency of WSAS range from 0.80 to 0.94, with test—retest
reliability of 0.73. The WSAS also has good convergent and
discriminant validity and is sensitive to patient differences in
severity, as well as treatment-related change.3*%

Quality of Life Inventory (QOLI): the 32 QOLI items
assess 16 domains of life.3¢ After a brief description of
each specific domain (such as “HEALTH is being physi-
cally fit, not sick, and without pain or disability”), an initial
question asks about the importance of that specific domain to
happiness; response options are ‘“not important,” “important,”
and “extremely important.” A subsequent question then
asks about satisfaction with that specific domain and the
six options range from —3 (very dissatisfied) to +3 (very
satisfied). This allows scoring of QOLI to incorporate the
importance of each domain into the overall well-being assess-
ment for a given individual. The correlation coefficients of
QOLI and other measures of life satisfaction (eg, Satisfaction
with Life Scale and Quality of Life Index) range from 0.56
to 0.71.3 The Cronbach’s o of QOLI ranges from 0.79 to
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0.85.337 The predictive validity and sensitivity to treat-
ment change of QOLI have been supported in multiple
previous studies.

The Massachusetts General Hospital Cognitive and
Physical Functioning Questionnaire (CPFQ): the total score
of this seven-item self-report questionnaire is calculated by
adding the following items: motivation/interest, wakefulness/
alertness, energy, ability to focus, ability to remember, abil-
ity to find words, and sharpness/mental acuity. The Pearson
moment correlation between CPFQ and HRSD17 ranged
from 0.24 to 0.29 in previous report.** The Cronbach’s o of
CPFQ has ranged from 0.89 to 0.91 in previous reports.?*

Frequency, Intensity, and Burden of Side Effect Rating
(FIBSER) Scale: this commonly used side effect rating scale
measures the frequency, intensity, and burden of side effects
with three items rated on a scale of 0—6 with higher numbers
reflecting greater severity of side effects.?® The Cronbach’s o
of FIBSER ranged from 0.91 to 0.93 at different study vis-
its (weeks 2, 4, 6, 9, 12, and 14) in a previous report.?
The sum of three items has been used as an overall score
of FIBSER.#!

Statistical analyses

We included all CO-MED trial participants (n=665) as the
analytic sample for this report. We used Chi-square test and
analysis of variance using PROC GLM as the univariate anal-
yses to test the association of activity impairment categories
(no or minimal, moderate, and severe) with categorical and
continuous baseline variables, respectively. We then included
all variables with P=0.05 in the abovementioned univariate
analyses in a logistic regression analysis with baseline activ-
ity impairment category as the dependent variable. We used
separate repeated measures mixed model analyses to test
for change in activity impairment during the acute and con-
tinuation phases of CO-MED trial. To test if antidepressant
medication combinations differed from SSRI monotherapy
in improvement of activity impairment, we included treat-
ment arm as a covariate in abovementioned mixed model
analyses along with baseline levels of depression severity,
activity impairment, and significant baseline variables from
the abovementioned multivariate analyses. In separate
mixed model analyses, we excluded baseline measures of
psychosocial function as well as cognitive function to test
the predictive effect of other baseline variables on changes
in activity impairment during acute and continuation phases.
For both acute and continuation phases of CO-MED, we
separately calculated correlation coefficient between the
activity impairment and depressive symptoms (nine domains
as well as total score of QIDS-SR), psychosocial functioning

(WSAS), quality of life (QOLI), cognitive and physical
functioning (CPFQ), and side effects (FIBSER) using PROC
MIXED as implemented in SAS* as we had repeated obser-
vations for each subject.” To test long-term clinical outcomes
based on week 6 activity impairment categories, we used
separate logistic regression analyses to predict remission
status at 3 and 7 months. We also conducted multivariate
logistic regression analyses to account for remission status at
week 6 as well as baseline variables that have been associated
with poor treatment outcomes (such as employment status,
baseline depression severity, and presence of anxious fea-
tures) as well as those variables identified to be independently
associated with activity impairment at baseline. We used
separate repeated measures mixed model analyses to test for
change in depression severity (QIDS-SR) based on activity
impairment category at week 6 over the remaining course
of acute phase (week 6 to 3 months) and continuation phase
(3—7 months) before and after controlling for remission status
at week 6 and abovementioned baseline variables.

To conduct an extensive search of baseline clinical and
sociodemographic features that are associated with activity
impairment in depressed patients, we included the follow-
ing variables collected in the CO-MED trial: sex, age, body
mass index, education (less than 12, 12—15, and 16+ years of
schooling), employment status, monthly income (<$2,000,
$2,000 to $4,000, and greater than $4,000), race (white,
black, other), Hispanic ethnicity, presence of anxious, atypi-
cal, or melancholic features at baseline, onset of depressive
symptoms before age of 18, presence of suicidal ideations
or anhedonia, lifetime history of suicide attempt, presence of
chronic or recurrent depression, duration of current episode,
number of comorbid general medical conditions, number of
comorbid psychiatric conditions, and levels of depressive
symptom severity, cognitive function, psychosocial function,
and quality of life.

We set the level of significance at 0.05 and used SAS 9.3
(SAS Inc., Cary, NC, USA) for all analyses.

Results

The clinical and sociodemographic features of participants
according to categories of activity impairment at baseline and
the results of univariate analyses are presented in Table 1.

What baseline clinical and sociodemographic
characteristics are associated with greater activity
impairment?

In multivariate analyses of the baseline variables listed in
Table 1 with P=0.05, we found that psychosocial function
as measured by the WSAS, self-reported cognitive and

submit your manuscript

806

Dove

Neuropsychiatric Disease and Treatment 2017:13


www.dovepress.com
www.dovepress.com
www.dovepress.com

Dove Improved activity impairment with antidepressant treatment

Table | Baseline sociodemographic and clinical characteristics of CO-MED trial participants according to baseline activity impairment

Total No or Moderate Severe
minimal impairment impairment
impairment

Number 664 140 208 316
Categorical variables n % n % n % n % Chi-square (df) P-value
Sex 78.66 (2) 0.02

Male 213 32.1 56 40.0 71 34.1 86 27.2

Female 451 679 54 60.0 137 659 230 728
Race 0.80 (4) 0.94

White 425 640 91 65.0 128 61.5 206 65.2

Black 176 26.5 36 257 59 284 8l 25.6

Other 63 9.5 13 9.3 21 10.1 29 9.2
Monthly income 6.53 (4) 0.16

<$2,000 378 629 67 54.9 132 68.1 179 62.8

$2,000-$4,000 128 21.3 29 238 35 180 64 225

>$4,000 95 158 26 21.3 27 139 42 14.7
Treatment arm 7.94 (2) 0.09

SSRI monotherapy 224 337 43 307 77 37.0 104 329

Bupropion plus SSRI 220 33.1 58 414 67 322 95 30.1

Venlafaxine plus mirtazapine 220 33.1 39 27.9 64 30.8 117 37.0
Education 111 (4) 0.89

<12 years 98 15.3 17 12.8 33 16.3 48 15.7

12-15 years 351 548 73 54.9 11 55.0 167 54.8

> |5 years 191 299 43 323 58 287 90 29.5
Hispanic ethnicity 10l 15.2 17 12.1 39 188 45 14.2 327 (2) 0.19
Employed at baseline 331 498 8l 57.9 109 524 141 446  7.59(2) 0.02
Suicidal ideations at baseline 394 59.3 78 55.7 114 548 202 639  529(2) 0.07
Onset of depression before age 18 296 44.7 72 51.4 78 377 146 46.4 7.04 (2) 0.03
Chronic depression 368 55.6 73 52.1 128 61.8 167 530 479(2) 0.09
Recurrent depression 516 77.9 115 82.1 151 73.0 250 794 481 (2) 0.09
Lifetime history of suicide attempt 59 9.2 14 10.4 18 8.9 27 8.9 0.29 (2) 0.87
Presence of melancholic features 227 342 35 25.0 6l 29.3 131 4146 14.86 (2) <0.001
Presence of atypical features 123 18.5 27 19.3 37 178 59 187  0.13(2) 0.94
Presence of anhedonia 318 479 54 386 86 41.4 178 56.3 17.46 (2) <0.001
Presence of anxious features 496 749 95 67.9 150 725 251 797 8.18 (2) 0.02
Continuous variables Mean SD Mean SD Mean SD Mean SD F-value (df) P-value
Mean age (years) 42.7 13.0 419 133 436 133 425 127 0.77 (2, 661) 0.46
Weight (pounds) 194.1 59.2 1952 545 1958 593 1925 612  0.23 (2, 660) 0.80
BMI 31.0 8.8 30.5 7.5 31.3 9.1 311 9.2 0.36 (2, 658) 0.70
Mean QIDS-SR 15.5 43 14.1 5.0 14.2 43 16.9 36 38.16 (2, 661) <0.001
Mean WSAS 26.9 8.8 21.6 9.5 244 7.9 30.9 7.1 82.09 (2, 660) <0.001
Mean QOLI 21.0 140 240 139 239 13.6 17.1 13.6 17.36 (2, 661) <0.001
Mean CPFQ 27.6 5.9 257 5.9 259 54 29.6 5.5 39.74 (2, 661) <0.001
Activity impairment 57.1 320 74 8.5 48.2 10.6 849 10.7  2,880.38 (2, 661) <0.001
Number of general medical conditions 1.9 1.6 1.4 1.3 2.1 1.6 2.1 1.6 13.67 (2, 661) <0.001
Number of comorbid psychiatric conditions 1.3 1.6 1.0 0.9 1.2 1.6 1.5 1.7 5.70 (2, 660) 0.004
Duration of current episode (weeks) 61.7 1048 619 1088 63.9 103.8 60.3 104.0 0.07 (2, 659) 0.68

Notes: No or minimal, moderate, and severe activity impairment were defined as scores of activity impairment <25.22, 25.22-62.75, and >62.75 based on the mean and
standard deviation of activity impairment reported in the 2009 National Health and Wellness Survey.?' *Activity impairment information at baseline was missing for one
participant, thus this number differs from the total number of participants (n=665) in CO-MED trial (NCT00590863).

Abbreviations: CO-MED, Combining Medications to Enhance Depression Outcomes; SSRI, selective serotonin reuptake inhibitor; SD, standard deviation; df, degrees of
freedom; BMI, body mass index; QIDS-SR, Quick Inventory of Depressive Symptomatology, self-report; WSAS, Work and Social Adjustment Scale; QOLI, Quality of Life
Inventory; CPFQ, Cognitive and Physical Functioning Questionnaire.

physical function as measured by CPFQ, and number of 95% confidence interval [CI]=1.02, 1.08) and severe
general medical conditions were significantly associated (OR=1.14, 95% CI=1.10, 1.17) activity impairment than
with activity impairment. Based on the multivariate analy-  no or minimal activity impairment. Participants with higher
ses, we found that participants with higher scores on WSAS  scores on CPFQ were more likely to have severe activity
were more likely to have moderate (odds ratio [OR]=1.05,  impairment (OR=1.06, 95% CI=1.01, 1.12). Higher number
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of comorbid general medical conditions was associated
with moderate (OR=1.46, 95% CI=1.23, 1.74) as well as
severe activity impairment (OR=1.45, 95% CI=1.21, 1.73).
We found no significant association of activity impairment
categories with other baseline variables with P=<0.05 in
univariate analyses: depression severity (y*=3.24, df=2,
P=0.20), quality of life (y*=1.87, df=2, P=0.39), treatment
arm (*=3.66, df=4, P=0.16), sex (y*=3.75, df=2, P=0.15),
baseline suicidal ideation (¥?=0.55, df=2, P=0.76), employ-
ment status (y’=0.86, df=2, P=0.65), number of comorbid
psychiatric disorders (y?=0.94, df=2, P=0.62), presence
of anxious features (y?=0.68, df=2, P=0.71), or anhedonia
(¥’=0.06, df=2, P=0.97).

Does activity impairment improve overall with

acute- and continuation-phase antidepressant
medication treatment!?

Yes. During acute phase, activity impairment reduced sig-
nificantly (F=69.17, df=7, 3,528, P<<0.0001) from baseline
(least squares [LS] mean=57.07; standard error [SE]=1.22) to
3 months (LS means=32.75; SE=1.41) in unadjusted mixed
model analyses. Proportion of participants with severe activ-
ity impairment reduced from 47.6% at baseline to 25.3% at
week 6 and 18.4% at 3 months (Figure 1). The improvement
with time in activity impairment continued to be significant
(F=32.43, df=6, 2,894, P<<0.0001) even after controlling for
baseline activity impairment, cognitive and physical func-
tion, psychosocial function, and number of general medical
conditions. During continuation phase, the change in activity
impairment was not statistically significant (F=1.69, df=4,
1,565, P=0.15).

Activity impairment

|l No or minimal ®m Moderate m Severe|

47.6 S0
41.4
313 33.3 316
25.3
21.1
) I I i
0

Baseline Week 6 Week 12

D
o

IS
o

Percentage of participants

Figure | Impairment in ability to perform routine day-to-day activities during acute
phase of CO-MED trial (NCT00590863).

Note: No or minimal, moderate, and severe activity impairment were defined as
scores of activity impairment <25.22, 25.22-62.75, and >62.75 based on the mean
and standard deviation of activity impairment reported in the 2009 National Health
and Wellness Survey.?!

Abbreviation: CO-MED, Combining Medications to Enhance Depression
Outcomes.

Do antidepressant medications differ in their effect
on activity impairment?

No. The three treatment arms did not differ in rate of change
of activity impairment during both acute (#=0.34, df=2,
615, P=0.71) and continuation phases (F=0.16, df=2, 468,
P=0.85, Figure 2).

Which baseline variables predict subsequent
improvement in activity impairment?

In multivariate mixed model analyses, we found that during
both acute and continuation phases, higher baseline levels of
activity impairment (acute phase: estimate [est.]=0.25, SE=0.03,
1=8.20, df=607, P<<0.001; continuation phase: est.=0.20,
SE=0.04, =5.22, df=460, P<<0.001), cognitive and physical
function impairment (acute phase: est.=0.62, SE=0.17, #=3.74,
df=620, P<<0.001; continuation phase: est.=0.42, SE=0.21,
1=2.01, df=465, P=0.05), psychosocial function impairment
(acute phase: est.=0.50, SE=0.12, =4.26, df=619, P=<<0.001;
continuation phase: est.=—0.29, SE=0.15, =—0.52, df=462,
P=0.05), and higher number of comorbid general medical
conditions (acute phase: est.=3.67, SE=0.58, 1=6.37, df=599,
P<0.001; continuation phase: est.=4.81, SE=0.70, =6.91,
df=461, P<<0.001) were associated with smaller reduction in
activity impairment. In separate mixed model analyses that
excluded baseline WSAS and CPFQ scores, we found that
higher baseline activity impairment (acute phase: est.=0.29,
SE=0.03, =10.30, df=600, P<<0.001; continuation phase:
est.=0.22, SE=0.03, /=6.30, df=454, P<<0.001), depression
severity (acute phase: est.=0.86, SE=0.24, 1=3.54, df=609,
P<0.001; continuation phase: est.=0.61, SE=0.30, #=2.03,
df=462, P=0.04), and number of general medical conditions
(acute phase: est.=2.94, SE=0.59, =4.98, df=596, P<<0.001;
continuation phase: est.=4.27, SE=070, t=6.06, df=455,

>
b
2
vt
o
(]
c
S €20
o £ =+ SSRI monotherapy -+ Bupropion—-SSRI
=710 . I .
Venlafaxine—mirtazapine
0
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Figure 2 Change in activity impairment during acute phase of CO-MED trial
(NCT00590863) based on treatment arm.

Note: The three treatment arms were as follows: escitalopram plus placebo (SSRI
monotherapy), sustained-release bupropion plus escitalopram (bupropion—SSRI),
and extended-release venlafaxine plus mirtazapine (venlafaxine-mirtazapine).
Abbreviations: CO-MED, Combining Medications to Enhance Depression Out-
comes; SSRI, selective serotonin reuptake inhibitor.
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P<0.001) as well as being unemployed (acute phase: est.=9.14,
SE=1.73, t=5.28, df=601, P<<0.001; continuation phase:
est.=11.53, SE=2.10, =5.48, df=463, P<<0.001) and presence
of anhedonia (acute phase: est.=3.85, SE=1.82, 1=2.11, df=603,
P<0.035; continuation phase: est.=2.71, SE=2.22, =1.22,
df=456, P=0.22) were associated with smaller reduction in
depression severity.

Does activity impairment relate to other clinical
outcomes such as symptom severity, function, and
side effect burden during course of antidepressant
treatment?

Yes. The correlation between levels of activity impairment
and psychosocial function were the strongest during both
acute (coefficient =0.68) and continuation (coefficient =0.70)
phases. Levels of activity impairment also correlated strongly
with levels of depressive symptoms, cognitive and physi-
cal function, and side effects (Table 2). Among individual
depressive symptom domains, energy level, sad mood, and
concentration were the three most strongly associated with
activity impairment whereas weakest correlations were noted
for appetite and suicidal ideations.

Table 2 Correlation coefficients of activity impairment and self-
reported depression symptoms, functional outcomes, and side

effects
Acute phase Continuation phase
Coefficient  Coefficient
WSAS 0.68 0.70
CPFQ 0.51 0.56
QOLI —-0.40 —0.47
FIBSER 0.48 0.29
QIDS-SR
Total score 0.54 0.57
Sad mood 0.46 0.45
Sleep 0.31 0.30
Appetite 0.17 0.14
Concentration 0.43 0.43
View of self/guilt 0.32 0.35
Thoughts of death or suicide 0.25 0.24
General interest 0.39 0.44
Energy level 0.50 0.54
Psychomotor agitation/ 0.35 0.36

retardation

Notes: The nine symptom domains of QIDS-SR are consistent with the diagnostic
criteria of major depressive disorder. Participation beyond acute phase (baseline to
3 months) in CO-MED trial (NCT00590863), referred to as continuation phase of
an additional 4 months, was restricted to participants with clinical improvement. The
correlation coefficients reported here were calculated using repeated observations
for each subject during both acute and continuation phases separately.
Abbreviations: WSAS, Work and Social Adjustment Scale; CPFQ, Cognitive
and Physical Functioning Questionnaire; QOLI, Quality of Life Inventory; FIBSER,
Frequency, Intensity, and Burden of Side Effect Rating; QIDS-SR, Quick Inventory
of Depressive Symptomatology, self-report; CO-MED, Combining Medications to
Enhance Depression Outcomes.

Does activity impairment level at week 6 predict
longer term treatment outcomes even after
controlling for remission status and select baseline
sociodemographic and clinical variables?

Yes. Participants with no or minimal activity impairment at
week 6 were two to three times more likely to be in remission
at 3 and 7 months as compared to their counterparts with either
moderate or severe activity impairment at week 6 even after
controlling for remission status at week 6 and select baseline
variables, refer Table 3 for results of univariate and multivari-
ate logistic regression analyses. Additionally, no or minimal
activity impairment at week 6 was associated with markedly
lower depression severity during rest of acute phase (F=88.15,
df=2, 487, P<0.0001) and continuation phase (F=52.53,

Table 3 Prediction of short- and long-term remission based on
activity impairment categories at week 6

Remission at Remission at

3 months 7 months
Odds 95% CI Odds 95% CI
ratio ratio
Univariate analysis
Activity impairment category at week 6
No or minimal vs moderate 2.62 1.71,4.02 1.96 1.29,2.98

No or minimal vs severe 5.29 3.14,8.85 4.37 2.65,1.79
Multivariate analysis with backwards elimination
Activity impairment category at week 6
No or minimal vs moderate 1.74 1.07,2.84 1.61 1.002,2.59
No or minimal vs severe 2.60 1.49,4.83 3.25 1.77,5.95
In remission at week 6 3.31 2.04,5.39 2.19 1.36,3.53
Female vs male sex 1.05 066,166 122 0.79,1.89
Treatment arm
Bupropion—SSRI vs SSRI 1.02 061,169 1.13 0.70, 1.84
monotherapy
Venlafaxine-mirtazapinevs  |.I1  0.67,1.83 1.04 0.64, 1.69
SSRI monotherapy
Employed at baseline 141 092,217 102 0.67,1.53
Presence of suicidal 0.70 045,1.08 0.52 0.34,0.79
ideations at baseline
Presence of anxious features 0.99 0.61,1.60 .18 0.74, 1.87
at baseline
Number of comorbid 1.0l 087, 1.17 1.02 0.891.18
medical conditions
Number of comorbid 0.81 0.68,0.96 0.85 0.73,0.995
psychiatric disorders
Baseline depression severity 0.99 0.92,1.06 1.00 0.93, 1.06
Baseline cognitive and 096 0.92,1.06 099 0.94,1.03
physical function
Baseline psychosocial function 1.00  0.97,1.03 1.02 0.99, 1.05
Baseline quality of life 099 098,101 101 099 1.02
Activity impairment category at baseline
No or minimal vs moderate 1.04 0.58,1.86 0.68 0.39, |.19
Severe vs moderate 142 0.84,239 080 0.49, 1.30

Notes: Values shown in bold represent statistically significant (P<<0.05) findings.
Data from the CO-MED trial (NCT00590863).

Abbreviations: Cl, confidence interval; CO-MED, Combining Medications to
Enhance Depression Outcomes; SSRI, selective serotonin reuptake inhibitor.
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Figure 3 Depression severity levels of depressed outpatients (n=665) in the CO-MED trial (NCT00590863) based on week 6 activity impairment category.

Notes: *Participation in continuation phase was restricted to those participants who experienced clinical improvement during acute phase. Vertical line marks week 6,
which was used to define activity impairment categories. No or minimal, moderate, and severe activity impairment were defined as scores of activity impairment <25.22,
25.22-62.75, and >62.75 based on the mean and standard deviation of activity impairment reported in the 2009 National Health and Wellness Survey.’'

Abbreviations: CO-MED, Combining Medications to Enhance Depression Outcomes; QIDS-SR, Quick Inventory of Depressive Symptomatology, self-report.

df=2,435, P<0.0001, Figure 3). This difference in depression
severity continued to be significant during the rest of acute
phase (F=29.39, df=2, 469, P<0.0001) and continuation phase
(F=16.96, df=2, 417, P<0.0001) even after controlling for
remission status at week 6 and select baseline variables such as
sex, treatment arm, employment status, baseline suicidal ide-
ation, depression severity, psychosocial function, cognitive and
physical function, quality of life, activity impairment category,
presence of anxious features, and number of comorbid medical
conditions and psychiatric disorders.

Discussion
This study found that almost half of depressed outpatients have
severe activity impairment prior to treatment initiation, which
improves with antidepressant treatment. Monotherapy with
SSRI and the combinations of bupropion—SSRI and venlafaxine—
mirtazapine had similar improvements in activity impairment,
which is consistent with the findings previously reported in
respect to depression symptom severity in the CO-MED trial.
Additionally, after an extensive search of baseline variables,
we found that greater impairment in psychosocial function
and cognitive function and higher number of general medical
conditions were associated with greater likelihood of moderate
or severe activity impairment at baseline as well as during the
course of antidepressant treatment. In additional analyses that
excluded impairments in psychosocial and cognitive function,
we found that higher depression severity and being unemployed
at baseline were associated with smaller reductions in activity
impairment over both acute and continuation phases.

Our findings of improvement in activity impairment with
treatment are consistent with those previously reported by

Lam et al.?> The strength of correlation between levels of
depression severity and activity impairment in our report
(correlation coefficient =0.54 and 0.57 during acute and con-
tinuation phases, respectively) are also comparable to those
reported by Lam et al?? (correlation coefficient between activ-
ity impairment and HRSD17 =0.56). Previous studies have
reported that depressed patients place greater importance
to improvement in functioning as compared to reduction in
depression severity.*#* This could potentially be explained
by the fact that ability to perform day-to-day routine activi-
ties correlates more strongly with measures of psychosocial
function than depression severity. The findings of our study
add to the extant literature that assessing change in depression
severity is inadequate in measuring the burden associated
with depression's as well as the improvement with antide-
pressant treatment. !¢

Findings of this study have significant clinical implica-
tions. We have found that in depressed patients, persistent
activity impairment can be an early marker that can help
identify patients who may benefit with augmentation strat-
egies or changes in treatment. Among specific symptom
domains of depression, fatigue or lack of energy was most
strongly associated with activity impairment. Hence, specific
adjunct treatment(s) focused on reducing fatigue and improv-
ing energy may reduce activity impairment and ultimately
improve longer term clinical outcomes. Specifically, exercise,
an efficacious augmentation strategy for depression,*® leads
to reduced fatigue*’*® and can be offered early in course of
treatment for patients with persistent activity impairment.

There are several limitations to our report as it is a second-
ary analysis. Antidepressant medications used in this study
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were not meant to independently improve activity impairment.
All treatment arms included active antidepressant medica-
tions, and lack of placebo arm is a limitation of study design.
Additionally, measure of activity impairment in our report
was single-item, subjective, and based on self-report. Hence,
it likely differs from objective measures, such as those col-
lected as part of collateral information from relatives, friends,
and family members, and does not fully assess impairment
in different activities of life. Further, the generalizability of
our findings to routine clinical care may be restricted due to
high-quality measurement-based care received by participant,
even though they were recruited from real-world outpatient
clinics with broad inclusion criteria. Measurement-based care,
while included in most treatment guidelines for depression,
has not yet become part of routine clinical practice.

Conclusion

We have found that depressed patients have significant
impairments in day-to-day routine activities that can be
readily measured by a single item that strongly relates to
overall psychosocial function. Acute-phase medication
treatments improve daily function regardless of the type of
medication. Early normalization of activity impairment by
week 6 is associated with better long-term clinical outcomes
even after controlling for remission status at week 6. Brief
systematic assessment of activity impairment during the
course of antidepressant treatment can help inform clinical
decision-making.
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