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Cognitive Impairment in  
Patients With Depression: 
Awareness, Assessment,  
and Management
Larry Culpepper, MD, MPH; Raymond W. Lam, MD, FRCPC;  
and Roger S. McIntyre, MD, FRCPC

Major depressive disorder (MDD) is a serious, often chronic, 
and disabling condition that is common across cultures and 

age groups.1 The mean lifetime prevalence of MDD is estimated 
to be 14.6% in high-income countries and 11.1% in low-/middle-
income countries.1 MDD is associated with psychosocial, 
interpersonal, and workplace disability.2 The emerging 
understanding is that cognitive impairment is the principal 
mediator of functional outcomes in those with MDD and in those 
with MDD and comorbid medical disorders.3–5 Assessing patients 
with depression for cognitive impairment and selecting treatments 
that address cognitive function should lead to improved functional 
outcomes. In this Academic Highlights, Dr Raymond W. 
Lam describes the burden associated with cognitive impairment 
in MDD. Dr Roger S. McIntyre then shares effective strategies 
for assessing cognitive impairment, and Dr Larry Culpepper 
concludes with a discussion of treatment strategies.

THE BURDEN OF COGNITIVE IMPAIRMENT IN MDD
According to the World Health Organization, depression is 

the leading cause of disability, affecting over 300 million people 
worldwide.6 The resulting financial burden of MDD is staggering; 
for example, lost productivity due to workplace absenteeism and 
presenteeism costs an estimated $246 billion annually across 8 
countries (Brazil, Canada, China, Japan, Korea, Mexico, South 
Africa, and the United States).7,8 Dr Lam emphasized that the 
burden of depression is truly a global issue, since it is prevalent 
in both high- and low-income countries and is associated with 
considerable impairment.

For many individuals with depression, the impairment they 
experience is related to the cognitive symptoms of this disorder. 
Although considered a mood disorder, the symptoms of MDD 
fall into broad clusters of emotional, physical, and cognitive 
symptoms.9 Cognitive functioning is a complex process that can 
be broken down into multiple domains, and the domains most 
relevant to MDD are attention, memory and learning, executive 
function, and psychomotor processing (Table 1).10,11 A systematic 
review10 of studies using the Cambridge Neuropsychological 
Test Automated Battery (CANTAB)12 showed moderate deficits 
in executive function, memory, and attention in patients with 
depression (n = 784) compared with healthy controls (n = 727). 
Researchers are now realizing the substantial impact of cognitive 
symptoms (eg, slowed thinking and problems with concentration, 
memory, and decision-making) on functioning.13,14
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To illustrate the various ways in which cognitive 
impairment can manifest in individuals with MDD, Dr 
Lam offered several example case presentations. These 
presentations included a 62-year-old homemaker who 
becomes overwhelmed by the weekly grocery shopping, a 
43-year-old plumber who keeps forgetting to send out his 
customer invoices, and a 22-year-old graduate student who 
has been treated for depression and is feeling better but 
is still unable to return to school. All of these individuals 
are experiencing cognitive impairment as part of their 
depression.

Although the experience of cognitive impairment is not 
required for a diagnosis of MDD, it is one of the cardinal 
diagnostic criteria, and as the previous examples illustrate, 
this symptom can affect several spheres of functioning, 
including employment, social life, family life, and home 
responsibilities.9,15 More than 90% of patients have been 
found to experience some level of functional impairment, 
with nearly 70% of these patients reporting their 
impairment as severe.14

The impact of different depressive symptoms on 
functional impairment varies, and symptoms related to 
cognition have been shown to be particularly debilitating. 
A STAR*D study report14 examined the relationship 
between individual depressive symptoms and the degree 
of functional impairment based on the Work and Social 
Adjustment Scale (WSAS)16 in 3,703 patients. The top 
3 symptoms associated with functional impairment 
were sad mood, concentration problems, and fatigue. 
In fact, concentration was one of the most debilitating 
symptoms in each domain of functioning measured 
on the WSAS (ie, work, home management, social 
activities, private activities, relationships). Furthermore, 
Dr Lam added that he and his colleagues17 surveyed 164 
patients with depression to assess the extent to which 
individual depressive symptoms interfered with work 
functioning. They discovered that cognitive difficulty 
contributed to clinically important interference in a 
substantial proportion of respondents (45% had trouble 

Table 1. Cognitive Domains Affected in MDDa

Domain Description
Attention Reception, selection, and filtering of information
Memory and 
learning

Acquisition, storage, recollection, and 
manipulation of information; includes the 
following types:
• Semantic memory, or memory of learned 

factual knowledge;
• Episodic memory, or memory of events and 

experiences;
• Working memory, or short-term retention and 

manipulation of information.
Executive 
functions

Higher-level cognitive processes, including 
planning, decision-making, mental flexibility, 
inhibition, task initiation and monitoring, and 
multi-tasking

Psychomotor 
processing 

Fundamental sensory, perceptual, and motor 
operations

aBased on Mendelsohn et al10 and Papakostas.11



Yo
u 

ar
e 

pr
oh

ib
it

ed
 fr

om
 m

ak
in

g 
th

is
 P

D
F 

pu
bl

ic
ly

 a
va

ila
bl

e.

For reprints or permissions, contact permissions@psychiatrist.com. ♦ © 2017 Copyright Physicians Postgraduate Press, Inc.

It is illegal to post this copyrighted PDF on any website.

J Clin Psychiatry 78:9, November/December 20171385     

Culpepper et al
Cl

in
ic

al
 P

oi
nt

s

 ■ Recognize cognitive impairment as a barrier to functional 
recovery

 ■ Assess patients with depression for cognitive impairment, 
both during acute episodes and after symptoms remit, 
using an appropriate assessment tool

 ■ Determine each patient’s subjective perception of the 
burden of his or her cognitive impairment in order to 
prioritize treatment goals

 ■ Evaluate both direct and indirect effects on cognition 
when selecting treatments

 ■ Consider augmenting pharmacotherapy with 
psychotherapy, lifestyle modifications, or other 
interventions as appropriate to obtain optimal cognitive 
functioning

concentrating; 39% had trouble with memory). Dr 
McIntyre and coworkers5 reached a similar conclusion 
when they assessed 260 patients for the effects of perceived 
cognitive dysfunction and severity of depression on work 
productivity. A regression analysis showed that both 
the cognitive symptoms and the overall severity were 
independently related to impairment in work productivity. 
The magnitude of the effect of the cognitive symptoms 
on work productivity was greater than that of the overall 
depression severity.

As Dr Lam pointed out, these widespread cognitive 
difficulties and the associated functional impairment 
should raise concern because they can negatively affect 
the outcomes of depression treatment. For example, one 
STAR*D study report18 found that some patients who had 
achieved MDD symptomatic remission after 12 weeks of 
treatment had regained normal functioning, but others 
still reported functional impairment, as measured by the 
patient-rated WSAS. Despite continued treatment during 
follow-up, the patients who had not regained normal 
functioning at remission had an odds ratio of 2.65 for 
depression relapse at 6 months, and 3.86 at 12 months, 
compared with patients who had recovered normal 
functioning.

According to Dr Lam, not only is functional 
impairment important to objective measures of 
improvement from MDD, it is also essential to patients’ 
subjective assessments of remission and recovery. A 
2006 study19 of patients with MDD illustrated that 
similar proportions of patients prioritize the recovery of 
functioning and symptom resolution as the key treatment 
goal. Patients were asked to rate 16 factors they consider 
to be important in the concept of remission. Among 487 
respondents, a total of 11.0% rated “Functioning well,” 
“Return to usual level of functioning at work, home, or 
school,” or “Able to fulfill usual responsibilities” as the most 
important factor in remission, while 10.5% said “Absence 
of symptoms of depression” is the most important factor. 
Zimmerman and colleagues20 assessed 274 outpatients 
receiving treatment for MDD. Approximately one-half 
of the patients received a score below 7 on the Hamilton 

Depression Rating Scale and were considered to be in 
remission, but on self-report, only about one-half of those 
patients actually considered themselves to be in remission. 
Self-described remitters reported significantly better 
quality of life and significantly less functional impairment 
(P < .001 for both measures) in all domains compared with 
those who did not consider themselves to be in remission.

Dr Lam continued by discussing how MDD treatment 
goals have evolved to reflect the growing awareness of the 
burden created by cognitive impairment (Figure 1). When 
antidepressants were introduced in the 1950s through 
the late 1960s, a 50% or greater reduction in symptoms 
was considered satisfactory,21 but by the 1990s, symptom 
remission had become the treatment goal.22 Now, full 
functional recovery is the ultimate goal of treatment.23 
This shift occurred because patients can continue to 
experience considerable cognitive deficits and fail to return 
to baseline functioning even after other MDD symptoms 
have improved. For example, the Conference Board of 
Canada surveyed workers returning to work after taking a 
depression-related leave of absence, asking them whether 
symptoms, including cognitive symptoms, persisted.81 
Among 67 workers who reported difficulties with work-
related activities upon return to the workplace, 52% had 
concentration problems, 42% had memory problems, 31% 
had difficulties making decisions, and 30% had trouble 
performing tasks. The Conference Board also surveyed 
supervisors (n = 140), and 76%–86% reported observing 
these cognitive difficulties in some workers who had 
returned from a depression-related leave of absence.

Case Practice Question
Discussion of best response can be found at the end of the activity.
Case 1. Allison is a 36-year-old executive for a technology 
company. She has been depressed and isolated in her office, 
avoiding her coworkers. She has been procrastinating in 
her work, finding it difficult to make decisions, and feeling 
overwhelmed. Which domain of cognitive function is most likely 
impaired?

a. Attention
b. Memory and learning
c. Psychomotor processing
d. Executive function 

 

1950s

Symptom 
reduction

1990s

Symptom
remission

Present day

Full, functional 
recovery

aBased on Nierenberg et al,21 McIntyre and O’Donovan,22 and 
Gelenberg et al.23

Figure 1. Timeline of Treatment Goals for MDDa
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ASSESSING COGNITIVE IMPAIRMENT
Dr McIntyre began by noting that the current state 

of assessments for measuring cognitive impairment 
in MDD is far from ideal. Although MDD treatment 
guidelines place importance on assessing cognitive 
function,24 clinicians often perform these assessments 
with inappropriate tools, such as instruments meant for 
assessing depression severity or intended to be used in 
populations with dementia.25 El Hammi and colleagues26 
administered a survey to psychiatrists practicing in 
several countries, including the United States, Germany, 
France, Spain, Hong Kong, and Australia, to determine 
their perceptions and evaluation of cognitive dysfunction 
in patients with MDD in routine clinical practice. The 
majority of respondents (61%) reported that they assessed 
cognitive dysfunction exclusively through the patient 
history interview. Among respondents who stated that they 
used assessment instruments, 29 different instruments 
were named, but only 6 could be considered appropriate 
cognitive assessment tools in MDD.

Available Assessment Tools
Many different assessment instruments are available, 

and according to Gelenberg et al,82 they fall into the 
following categories:

• Screening tools: These tools broadly establish the 
presence of a phenotype. Cost-effective, self-rated 
tools to screen for MDD include the 9-item Patient 
Health Questionnaire (PHQ-9),27 the 2-item Patient 
Health Questionnaire (PHQ-2),28 the Center for 
Epidemiologic Studies Depression scale (CES-D),29 
and the Zung Self-Rating Depression Scale (Zung 
SDS).30

• Diagnostic tools: These tools aid in making a precise 
diagnosis of MDD. Clinician-rated diagnostic tools 
include the Mini-International Neuropsychiatric 
Interview (MINI),31 the Psychiatric Diagnostic 
Screening Questionnaire (PDSQ),32 and the 
Structured Clinical Interview for DSM-5 Disorders 
(SCID-5).33

• Monitoring tools: Tools in this category measure 
symptom severity, adverse effects, and suicidality 
over time. Examples are the Quick Inventory of 
Depressive Symptomatology (QIDS)34 and the 
Clinically Useful Depression Outcome Scale 
(CUDOS).35

Some assessment tools are used in more than 1 
of the 3 categories. For example, while the PHQ-2 is 
solely a screening tool, the PHQ-9 is used for screening, 
diagnosis, and symptom monitoring. Throughout these 
tools, cognitive impairment is usually assessed as a core 
symptom of MDD. For example, the PHQ-9 asks about 
trouble concentrating, and the Zung SDS asks about 
mental clarity and decision-making. The MINI and 
CUDOS also include questions about concentration and 

Figure 2. Structure of the THINC-ita

 

THINC-it® module

• Perceived Deficits Ques�onnaire for 
   Depression–5-Item VersionPDQ-5D

• Choice Reac�on Time TaskSpotter

• N-Back Working Memory TestSymbol Check

• Digit Symbol Subs�tu�on TestCode Breaker

• Trail Making Test–Part BTrails

Original Assessment Instrument 

aBased on McIntyre et al.25

decision-making. However, Dr McIntyre asserted that tools 
that specifically and comprehensively address cognition via 
self-report with both subjective and objective ratings have 
not been available.

To improve outcomes in MDD, the cognitive domains 
that should be assessed and targeted for treatment are 
attention, memory and learning, psychomotor processing, 
and all aspects of executive function.36 In addition, Dr 
McIntyre maintained that obtaining a complete picture 
of patient cognition requires both self-rated and objective 
measures. While several neurocognitive batteries exist, most 
are domain specific and are either self-rated or objective, 
meaning that clinicians would have to use multiple tools 
to comprehensively assess patient cognition. Furthermore, 
most cognitive assessment instruments are difficult to 
access, expensive, time-consuming, and not digitized to 
make them effectively available at the point of care.25

According to Dr McIntyre, clinicians have been lacking 
an effective psychometric tool that includes both self-
rated and objective measures capable of comprehensively 
assessing the domains of cognitive function. The tool must 
produce consistent results across time for healthy controls, 
must be sensitive to the phenotype being measured (ie, 
cognitive impairment), and must be valid, meaning that any 
detected deficit can be attributed to cognitive impairment 
and not another confounding factor. The tool must be 
relatively immune to practice effects so that clinicians 
can be certain that patient improvements are due to 
cognition improvement and not patient mastery of using 
the measurement instrument. Finally, the tool should be 
available in multiple formats, be capable of cross-cultural 
use, and be computerized.

THINC-integrated tool
Dr McIntyre explained that, to provide clinicians with 

an effective and easy-to-administer tool for assessing 
cognitive impairment in MDD, a task force of international 
experts convened and developed the THINC-integrated 
tool (THINC-it), which is the first digital, self-administered 
assessment tool to include both subjective and objective 
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measures of cognitive dysfunction in domains affected in 
MDD: attention, memory and learning, processing speed, 
and executive function.25 The THINC-it consists of 5 test 
modules that are variations of well-established, carefully 
selected assessments (Figure 2) that can be completed by 
patients in 10 to 15 minutes with minimal instruction. The 
THINC-it is available for use on desktop computers and 
touchscreen tablet devices, and it can be downloaded for 
free at https://thinc.progress.im/en/content/thinc-it-about. 
Plans are underway to make the tool available in multiple 
languages.37

Results from a recent validation study25,37 of the 
THINC-it were favorable. In this study,25 which was led by 
Dr McIntyre and colleagues, 100 patients with recurrent 
MDD who were experiencing a depressive episode of 
at least moderate severity were asked to complete the 
THINC-it assessment. The sensitivity and concurrent 
validity of the tool were assessed. The THINC-it was 
found to be sensitive enough not only to detect cognitive 
dysfunction in adults with MDD but also to quantify 
the magnitude of these deficits, with 44.4% of the 
respondents scoring 1 standard deviation or more below 
healthy controls (P < .001). Furthermore, the THINC-it 

demonstrated comparable reliability and validity to other 
established computerized and pen-and-paper cognitive 
assessments. Finally, participants completed a patient 
satisfaction questionnaire and reported finding the 
THINC-it assessment to be user-friendly, easy to complete, 
and to have understandable instructions. Thus, Dr 
McIntyre concluded that the THINC-it has the potential to 
be an invaluable resource for accurate, thorough cognitive 
assessment that is quick and easy to administer in clinical 
practice.

Case Practice Question
Discussion of best response can be found at the end of the activity.
Case 2. Victor is a 39-year-old man working in the information 
technology sector. He has received treatment for the past 6 
months for a major depressive episode, but he continues to have 
cognitive complaints that are interfering with his function at 
work. Which of the following measurement tools is best suited to 
evaluate Victor for cognitive dysfunction?

a. THINC-it
b. PDSQ
c. CUDOS
d. PHQ-9 

TREATING COGNITIVE IMPAIRMENT

Dr Culpepper re-emphasized Dr Lam’s statement that 
the current expectation for successful treatment of MDD 
is full, functional recovery. He explained that addressing 
cognitive impairment is in keeping with traditional 
approaches to treating acute depression and managing 
patients with long-term, recurrent depressive illness. For 
treatment to be successful, cognitive dysfunction must 
be addressed, since impairment tends to persist after 
other symptoms have remitted and profoundly impact a 
patient’s functional abilities. Clinicians should develop 
an individualized, integrated management plan for 
cognitive impairment that includes pharmacologic and 
nonpharmacologic treatments.38

Pharmacotherapies
Although numerous types of pharmacologic treatments 

have been investigated for their effects on cognition 
in MDD, no drug is FDA-approved to treat cognitive 
impairment in MDD. Clinicians should select treatments 
for patients with cognitive symptoms based on the 
available evidence. When considering studies of depression 
and cognitive function, it is useful to think about whether 
the treatment effect on cognitive dysfunction is direct 
or indirect. An indirect cognitive effect of treatment is 
dependent on improvement in patients’ mood state, while 
a direct effect occurs when the treatment directly improves 
cognitive function, not requiring an intermediary 
improvement in mood symptoms. Unfortunately, very 
few studies of cognitive function in patients with MDD 
have been adequate, in terms of sample size and study 

methods, to guide clinical practice.39,40 A review38 found 
limited evidence for improvement in cognitive domains 
with most interventions tested, including antidepressants, 
psychostimulants, and experimental treatments such as the 
hormone erythropoietin and intranasal insulin.

In addition to considering whether a treatment has 
a direct or indirect effect on cognition, continued Dr 
Culpepper, treatments must be understood within the 
context of the biological course of depression. Depression, 
combined with stress resulting from numerous causes, 
such as severe loss, adversity, or physiologic causes, leads 
to a series of molecular and cellular events. These events 
include changes in intracellular signaling, gene expression, 
neuronal function, and cellular architecture within brain 
regions that control mood and cognition.41 Affected 
brain regions include the amygdala, prefrontal cortex, 
hippocampus, thalamus, cingulate cortex, insula, and 
superior temporal gyrus (Figure 3).42,43 Antidepressant 
treatments also modify neural processes. Dr Culpepper 
pointed out that by considering the neural processes 
underlying both cognitive impairment and treatment 
effects, a conceptual model can be formed to guide 
selection of treatments. Clinicians can choose treatments 
that have a direct effect on cognition by targeting the 
processes underlying the cognitive impairments, or an 
indirect effect by targeting the processes underlying the 
mood symptoms.

Antidepressants. Different classes of antidepressants 
have been studied as treatments for cognitive dysfunction, 
and their differing mechanisms may impact their efficacy 

https://thinc.progress.im/en/content/thinc-it-about
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as either direct or indirect treatments for these deficits.42 
For example, Outhred and colleagues42 conducted a meta-
analysis of the effects of single-dose selective serotonin 
reuptake inhibitors (SSRIs) and noradrenergic reuptake 
inhibitors (NRIs) on emotion processing tasks in healthy 
participants, thus ensuring that they were analyzing the 
direct effects of study treatments. The results, as measured 
by functional magnetic resonance imaging (fMRI), 
indicated an acute effect of the antidepressants on the 
study participants’ emotion processing—a notable finding 
considering that clinical improvement with antidepressant 
treatment is generally not observed until 4 to 6 weeks. 
The results also suggest variable effects depending on the 
SSRI class and task. SSRIs appeared to decrease amygdala 
responses, reducing emotional reactivity to stimuli, 
whereas NRIs increased activation in the cingulate cortex 
and thalamus, leading to increased emotional regulation.42

These results provide a model for conceptualizing the 
potential effects of antidepressants, which can improve 
negative emotional processing earlier than they improve 
mood symptoms. This is relevant to the treatment of 
cognitive impairment because it has been hypothesized 
that negative emotional processing, or the tendency 
to display a negative bias in perception, attention, and 
memory, is a key feature of depression; individuals with 
depression tend to translate this bias into conscious 
thoughts, memories, and actions, often showing greater 
attention and memory to negative stimuli.44 Indeed, these 
emotion-laden functions related to negative affect are 
sometimes referred to as “hot” cognition, to distinguish 
them from “cold” cognition, or emotion-independent 
areas including executive function, information 
processing speed, learning and memory, and attention/

concentration.38,45 Thus, by reducing 
“hot” cognitive bias, antidepressants 
may be able to enhance “cold” cognition 
by improving an individual’s ability 
to attend to and remember positive 
or neutral stimuli.44 Furthermore, 
Dr Culpepper noted, these findings 
illustrate that the treatment of cognition 
can be undertaken at the cellular level 
by using antidepressants that engage 
brain networks implicated in cognitive 
functioning.

SSRIs are thought to obtain their 
therapeutic effect through their ability to 
block the reuptake of serotonin (5-HT), 
thereby increasing the level of 5-HT 
in the synapses. Serotonergic axons 
innervate brain regions including the 
amygdala, hypothalamus, basal ganglia, 
thalamus, hippocampus, cingulate cortex, 
and prefrontal cortex, all of which are 
involved in both emotion and cognitive 
processing tasks.42 SSRIs, therefore, may 
be effective for alleviating cognitive 

dysfunction through their ability to regulate serotonin. In 
fact, several agents have been assessed as treatments for 
cognitive dysfunction in MDD.

Like citalopram, the SSRI escitalopram has been 
found to improve negative emotional processing through 
normalizing amygdala hyperactivity.46 Escitalopram has 
also been associated with improvements in cognitive 
functioning. Savaskan and colleagues47 reported significant 
improvement in cognitive functioning in 18 elderly 
patients with depression after 4 weeks of treatment 
with escitalopram (P = .023), and Herrera-Guzmán and 
colleagues48 found improvements in verbal and visual 
working memory, sustained attention, inhibition of 
automated responses, and set-shifting and planning in 
36 patients aged 20 to 50 with depression. Cassano et al49 
assessed cognitive function in 242 elderly patients after 
a year of SSRI treatment for depression. Participants had 
been treated with either paroxetine or fluoxetine, and at 
the conclusion of the study, improvements were detected 
in most cognitive functions tested.

Norepinephrine is associated with arousal and alertness 
as well as other behavioral physiological effects, and 
it is linked to cognition, learning, anxiety, and sleep 
regulation.42 Serotonin-norepinephrine reuptake inhibitors 
(SNRIs) block the reuptake of both norepinephrine 
and serotonin in the brain. Like serotonin axons, 
norepinephrine axons project into areas of the brain, 
such as the prefrontal cortex, amygdala, cingulate cortex, 
and thalamus, that are involved in emotion and cognitive 
processing tasks. Several SNRIs have been investigated for 
their procognitive benefits. As part of the International 
Study to Predict Optimized Treatment in Depression 
(iSPOT-D) trial, a large, randomized, open-label study50 

aBased on Outhred et al42 and Gordon.43

Figure 3. Brain Regions and Functions Implicated in Depression and Targeted by 
Antidepressant Treatmenta

Thalamus
Involved in sensation, motor 
regulation, awareness, 
attention, memory, and 
language

Amygdala
Involved in emotion 
processing

Hippocampus
Involved in memory formation, 
learning, sensitivity to context, 
and regulation of stress

Insula
Located on the 5th lobe of 
the cerebral cortex and 
hidden within the lateral 
�ssure separating the 
frontal from the temporal 
lobes; involved in self-
awareness and emotional 
self-regulation

Prefrontal cortex
Involved in emotion 
processing and behavior 
regulation

Cingulate cortex
Involved in regulating cognitive 
and emotional processes, directed 
attention, and motivated behavior

Superior temporal gyrus
Located on the temporal 
lobe; involved in auditory 
processing, language 
processing, social cognition, 
and emotion perception of 
facial expressions



Yo
u 

ar
e 

pr
oh

ib
it

ed
 fr

om
 m

ak
in

g 
th

is
 P

D
F 

pu
bl

ic
ly

 a
va

ila
bl

e.

For reprints or permissions, contact permissions@psychiatrist.com. ♦ © 2017 Copyright Physicians Postgraduate Press, Inc.

It is illegal to post this copyrighted PDF on any website.

J Clin Psychiatry 78:9, November/December 20171389     

Culpepper et al

enrolled over 1,000 patients with depression aged 18–65 
years. The SNRI venlafaxine was tested, along with the 
SSRIs escitalopram and sertraline. The results showed 
no efficacy across all cognitive domains, even in patients 
whose MDD remitted. However, more recently, Tian and 
colleagues51 found improvement in executive control of 
attention in patients with MDD after 6 weeks of treatment 
with venlafaxine. The SNRI duloxetine has also shown 
promise for improving cognition. In older patients (aged 
65–90 years), both learning and memory improved in 
patients taking duloxetine (N = 207) compared with 
those taking placebo (N = 104) for 8 weeks.52 A study48 
comparing escitalopram and duloxetine for 24 weeks in 
younger adults with MDD (N = 73) found improvement 
in memory, attention, and executive functions. 
However, no significant differences were found between 
antidepressants in effects on cognition, and neither 
treatment improved cognition enough to match the 
levels of performance of the 37 nondepressed control 
participants.

The antidepressant bupropion is thought to inhibit 
both norepinephrine and dopamine and has demonstrated 
procognitive benefit in a number of populations, 
including individuals attempting to quit smoking, people 
with schizophrenia, and children with attention-deficit/
hyperactivity disorder (ADHD).53 Herrera-Guzmán and 
colleagues53 conducted a small study in which 20 patients 
with MDD were treated with bupropion (150 mg/d) for 8 
weeks. This study demonstrated that bupropion improved 
visual memory and mental processing in patients with 
MDD, but these results have not been replicated.

The multimodal antidepressant vortioxetine has a 
novel mechanism and is thought to work through 2 
modes of action: serotonin (5-HT) reuptake inhibition 
and direct activity at 5-HT receptors, including 5-HT3 
and 5-HT7 antagonism.54,55 One 8-week, double-blind 
study56 examined the effects of low-dose vortioxetine (5 
mg/d) or duloxetine (60 mg/d) versus placebo in elderly 
patients with MDD. It found that both antidepressants 
improved depressive symptoms compared with placebo. 
Patients treated with vortioxetine, but not duloxetine, 
showed significant improvement in processing speed 
and executive function as measured by the Digit Symbol 
Substitution Test (DSST); both agents significantly 
improved learning and memory compared with placebo.56 
A similar 8-week study55 in younger adults (aged 18–65 
years) also showed significant cognitive improvement 
for vortioxetine (up to 20 mg/d), but not duloxetine (60 
mg/d), versus placebo on the DSST.

A study54 comparing fixed doses of vortioxetine (10 or 
20 mg/d) versus placebo in patients aged 18–65 years with 
MDD (N = 602) measured cognitive improvement as the 
primary endpoint. Both doses of vortioxetine significantly 
improved patients’ composite cognition score (DSST and 
RAVLT [Rey Auditory Verbal Learning Test]) compared 
with placebo (P < .0001). The efficacy of vortioxetine 
in areas of cognitive improvement was largely a direct 

effect (about one-half to two-thirds), independent of 
depressive symptom improvement.54 Based on path 
analysis, the direct and indirect effects of duloxetine on 
cognitive function were 48.7% and 51.3%, respectively. 
In contrast, 75.7% of the effect of vortioxetine on 
cognitive functioning (DSST performance) could 
be directly attributed to an independent treatment 
effect apart from improvements in mood symptoms 
(Montgomery-Asberg Depression  Rating Scale score).55 
Dr Culpepper remarked that this ties back to the model 
of pharmacologic modulation that he discussed earlier 
because this multimodal agent may have both a direct and 
an indirect effect on cognitive function.

Psychostimulants. Although psychostimulants have 
not been found to be effective for depressive symptoms 
in MDD, their pharmacodynamic profile suggests their 
effectiveness for treating cognitive dysfunction in these 
patients.38 Indeed, these agents have been examined 
as augmentation therapy for cognitive dysfunction.2,38 
Lisdexamfetamine, a stimulant approved for the treatment 
of ADHD, has been considered as an agent that might 
improve cognition due to its ability to preferentially 
modulate central dopamine and norepinephrine systems, 
both of which are known to be critical to the maintenance 
of executive function mediated by the prefrontal cortex.57 
Madhoo et al57 conducted a randomized, placebo-
controlled trial comparing placebo with lisdexamfetamine 
augmentation of SSRI treatment in patients aged 18–55 
years with partially or fully remitted depression and 
persistent executive dysfunction (N = 143) over 9 weeks 
of treatment. The primary endpoint was change on a self-
report measure of executive function (BRIEF-A [Behavior 
Rating Inventory of Executive Function-Adult version]). 
Executive function improved significantly in the 
augmentation group compared with placebo (P = .0009).

Methylphenidate is another stimulant with cognitive-
enhancement capabilities. However, few studies of its 
use for cognition have been performed in patients with 
depression. Lavretsky et al58 examined citalopram, 
methylphenidate, and their combination in geriatric 
patients with MDD. All treatments were associated with 
significantly improved depression severity and cognitive 
performance, with no differences among treatments on 
cognition.

Modafinil, an agent used to produce wakefulness in 
patients with sleep disorders, may have some beneficial 
effects on cognitive function. A proof-of-concept study59 
of single-dose (200 mg) modafinil in 60 patients with 
remitted MDD found that memory performance, but 
not planning or attention, was significantly improved. 
However, Dr Culpepper warned that although modafinil 
treatment might have minor procognitive benefits, these 
may be outweighed by potential risks. For example, one 
study60 administered modafinil to a group of healthy 
volunteers and found no cognitive effects, but increased 
somatic and psychological anxiety, irritability, and 
aggressive moods were reported.
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Other pharmacotherapies. Numerous additional 
pharmacotherapies from a variety of different classes 
have been investigated as treatment options for cognitive 
dysfunction in MDD. Cholinesterase inhibitors are a class 
of drugs that are used to enhance or maintain cognition in 
patients with Alzheimer’s disease.61 They derive their effect 
by preventing the cholinesterase enzyme from breaking 
down the neurotransmitter acetylcholine, thus increasing 
the amount and duration of acetylcholine’s action.61,62 
Despite their cognitive benefits in Alzheimer’s disease, 
cholinesterase inhibitors approved for dementia have 
not been shown to improve cognitive abilities in patients 
with depression. In a study63 of older adults (≥ 65 years) 
with remitted depression (N = 130), donepezil combined 
with antidepressant therapy demonstrated temporary 
improvement in global cognition, but this was offset by 
an increased risk for depression relapse. A review of the 
literature61 did not find significant benefit for adjunctive 
treatment with galantamine in improving cognitive 
dysfunction in older adults with depression.

Another agent that has been investigated is 
erythropoietin (EPO), a hormone that helps produce 
red blood cells. EPO crosses the blood-brain barrier and 
has neurotrophic and neuroprotective effects.64 Using 
fMRI testing, a study64 including 23 healthy participants 
showed that single-dose EPO increased hippocampus-
dependent memory during picture retrieval 7 days after 
administration, compared with placebo. In a placebo-
controlled trial65 in patients with treatment-resistant 
depression (N = 40), EPO produced mood-dependent 
memory improvement that was maintained beyond the 
active-treatment phase. The effects of EPO on blood 
cells are direct, and its long-term use may be offset by 
complications in patients not requiring it for hematologic 
abnormalities.65 However, EPO provides a new potential 
mechanism to target neuroplasticity and cognition in 
depression.

Nonpharmacologic Treatments
Dr Culpepper further explained that in light of the 

failure of most pharmacotherapies to induce substantial 
improvements in cognitive functioning for patients with 
MDD, other therapeutic options should be considered. 
Nonpharmacologic approaches that have been investigated 
for cognitive impairments in MDD include psychological 
and behavioral therapies, neurostimulation procedures, 
and lifestyle interventions. These interventions have 
been explored both alone and in combination with 
pharmacologic treatment.

Psychological and behavioral treatments. Dr Culpepper 
began his discussion of nonpharmacologic treatments with 
a review of the evidence on psychotherapy for cognitive 
function. He explained that although considerable 
time has been devoted to investigating the impact of 
psychotherapies on cognitive function, unfortunately, he 
has observed that many of these studies had significant 
weaknesses in methods. Despite these shortcomings, 

a consideration of these therapies can be helpful in 
understanding the potential mechanisms involved that 
lead to resulting cognitive improvement.

One way of conceptualizing the positive impact 
of psychotherapy on cognition is that, by initiating 
treatment focused at any of the domains involved in 
cognition and overall function (thoughts, feelings, and 
behaviors), the other domains can be affected (Figure 4). 
For example, cognitive remediation may address patients’ 
thinking and, by altering thought processes, also improve 
behaviors and emotions. Similarly, behavioral activation 
may improve behaviors and thereby lead to secondary 
improvement in emotions and thoughts. Furthermore, 
in general, psychotherapy can provide encouragement 
and foster positive communication strategies that have a 
direct positive effect on emotions, which leads to indirect 
benefits in thoughts and behavior.

Cognitive remediation (CR) aims to improve cognitive 
impairments through the use of repetitive exercises, 
systematic instruction, and/or structured experience 
targeting the impaired cognitive functions.66 Interestingly, 
CR has been found to lead to not only behavioral but also 
neurobiological changes. In a study67 of patients with 
schizophrenia who received CR, changes in several brain 
regions and circuits, including the prefrontal, parietal, and 
limbic areas, were detected following treatment. These 
changes involved both the structure and activity of the 
regions. Although this study was conducted in patients 
with schizophrenia, the same brain areas are also affected 
in patients with MDD.42

Elgamal and colleagues66 conducted a small study in 
which they enrolled 12 patients with MDD in a 10-week 
course of computerized CR. At study end, the patients 
showed improvements in attention, verbal learning and 
memory, psychomotor speed, and executive function. 
Another study68 assessed the effectiveness of CR in 10 
patients with treatment-resistant depression. Although 
the researchers observed improvements in attention/

Figure 4. Dynamic Interaction of Cognitive Functions and 
Targeted Treatments
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processing speed and verbal memory, these cognitive 
improvements were not translated into improvements 
in functioning. A study by Morimoto et al69 comparing 
computerized CR with escitalopram in elderly patients 
with treatment-resistant depression (N = 11) found that 
CR was as effective as escitalopram in reducing depressive 
symptoms and more effective in improving executive 
function. Thus, although CR has yielded promising 
results for treating cognitive impairment in patients with 
depression,39 many studies have significant weaknesses, 
such as small sample sizes, short duration, or inadequate 
control groups and difficulty in use of repeated measures.

Behavioral activation emphasizes the impact of 
behavior on mood and symptoms and focuses on 
increasing patients’ participation in pleasant events 
and decreasing their tendency toward inaction and 
avoidance.70–72 The rationale for behavioral activation 
stems from the tendency of individuals with depression 
to withdraw from their usual activities and practice 
avoidance behaviors, which deprives them of situations 
in which they might be exposed to positive reinforcement 
and creates instead a self-sustaining climate of negative 
reinforcement.72 Behavioral activation, therefore, seeks 
to create opportunities for positive reinforcement 
through activity planning, social skills development, 
and time management training based on the assumption 
that increased engagement in pleasurable activities will 
be accompanied by increases in positive affect.70,72 A 
review72 of behavioral activation in MDD concluded that 
this type of behavioral therapy is as effective as other 
forms of psychotherapy. However its effects on cognitive 
impairments were not examined and will require further 
investigation.

Cognitive-behavioral therapy (CBT) combines 
cognitive and behavioral therapeutic approaches, and 
Dr Culpepper pointed out that this combination of 
strategies may be helpful for some patients because it may 
simultaneously provide a combined effect on thoughts, 
feelings, and behaviors, which can improve depression 
and have a positive effect on cognition. CBT has been 
studied extensively and has been found to be an effective 
treatment for MDD.73 The principle behind CBT is that 
targeting negative thoughts will also change emotions 
and behaviors.70 Through fMRI testing, CBT has been 
found to normalize hot cognitive impairment (emotional 
processing)74 and may therefore change both hot and cold 
cognitive processes. However, CBT is time-consuming and 
complex, requires systematic training, and cannot be done 
well by everybody. Of note, in some patients, cognitive 
impairments associated with depression may impede their 
capacity to effectively engage, at least initially, in CBT.

Neuromodulation. A review75 on the effect of ECT 
on cognitive function found that, while some short-
term cognitive impairment occurs soon after ECT, 
improvement in several domains of cognitive function (eg, 
processing speed, memory, executive function) has been 
found after 15 days. Thus, ECT may be considered for 

some patients experiencing severe cognitive impairment 
associated with MDD.

Repetitive transcranial magnetic stimulation, deep-
brain stimulation, and transcranial direct current 
stimulation are being examined as potential treatments for 
altering cognitive impairment,76–78 but further studies are 
needed.

Lifestyle modifications. Lifestyle changes have been 
explored as noninvasive, generally health-promoting 
interventions for cognitive impairment. Among these, 
exercise is beneficial for patients with depression38 
and may improve cognition.79 Exercise may act in part 
through stimulation of brain-derived neurotrophic factor 
and cause neurogenesis in key brain areas,80 making it a 
reasonable option as supportive therapy in patients with 
cognitive impairment.

Practical Treatment Approaches  
Based on Available Evidence

Dr Culpepper summed up his discussion by stating 
that after evaluating the available evidence, depression 
can be seen as a disorder that involves a complex set of 
changes, many of which impact cognition, and these, 
in turn, may affect symptom severity and functional 
impairment. Insights into available treatment modalities 
have demonstrated their effects on the neural basis of 
cognition. On the basis of these insights, the treatment 
of cognitive impairment in depression should focus 
on effectively alleviating mood symptoms. For many 
patients, this will lead to improvement in cognition. 
For patients with significant cognitive impairment at 
baseline, treatment with an agent that has demonstrated 
efficacy, and particularly those that have direct efficacy, 
in cognition may be warranted, or augmentation with an 
adjunctive pharmacologic agent such as a psychostimulant 
or cognitive enhancer may be considered, or a 
psychological intervention may be added.

Case Practice Question
Discussion of best response can be found at the end of the activity.
Case 3. Megan is a 29-year-old grade school teacher who is 
on maintenance treatment with escitalopram for an acute 
depressive episode she experienced 18 months ago. She reports 
that her mood symptoms have almost entirely resolved, but she 
is feeling overwhelmed at work, which has been causing her to 
“feel like a failure.” She is having difficulty creating her lesson 
plans and grading papers on time, and she says she has been 
avoiding her colleagues. She used to have lunch with several 
other teachers but has stopped because hearing them discuss 
the activities they have planned for their classes just causes 
her more stress and makes her feel even worse about her own 
performance as a teacher. Which nonpharmacologic treatment 
option would be most appropriate for addressing Megan’s 
current symptoms?

a. Cognitive remediation
b. Cognitive-behavioral therapy
c. Behavioral activation
d. Lifestyle modification 
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CONCLUSION
Depression is the leading cause of disability worldwide. 

For many people with MDD, the impairment they 
experience is related to the cognitive symptoms of this 
disorder. In order for these individuals to achieve full, 
functional recovery, their cognitive dysfunction must 
be addressed. This requires evaluation with appropriate 
assessment tools and careful selection of pharmacologic 
and nonpharmacologic treatments. Clinicians must then 
monitor cognition and be prepared to modify or augment 
treatments as necessary.

Discussion of Case Practice Questions
Case 1. 
Preferred response: d. Executive function
Executive function is the cognitive domain that encompasses 
an individual’s mental control and ability to self-regulate. This 
domain includes skills such as planning, or the ability to identify 
and organize steps required to reach a goal; decision making, or 
the ability to assess probable outcomes in order to make a choice, 
potentially leading to a delayed reward; and response inhibition, 
or the ability to use higher-level executive control to suppress 
unnecessary or inappropriate actions.11 Allison’s procrastination 
suggests she may be having difficulty planning or prioritizing her 
work tasks, which is indicative of impaired executive functioning, 
as is her difficulty in making decisions.

Case 2. 
Preferred response: a. THINC-it
Because cognitive symptoms often persist once other symptoms 
have improved with treatment, Victor’s presentation is not unique. 
His cognitive symptoms must be addressed in order for him to 
regain full functioning at work. Effective cognitive assessments 
should be brief, easy to administer, and easy for the patient to 
complete. The assessment should also obtain both objective 
and subjective measures of cognitive functioning and provide 
actionable information. The THINC-it is the only assessment 
instrument in the list that meets these criteria.

Case 3.  
Preferred response: b. Cognitive-behavioral therapy
Although Megan might be able to obtain some benefit from all 
of the treatments listed, she is presenting with symptoms that 
are being mediated through both negative thoughts (her feelings 
of failing at her job) and behaviors (inability to function at work 
and avoidance of colleagues). Because multiple domains are 
affected, cognitive-behavioral therapy is the best choice. This type 
of treatment directly affects the patient’s thoughts and actions, 
thereby indirectly affecting emotions.

Disclosure of off-label usage: While all of the pharmaceutical agents 
that appear in this activity have been approved by the US Food and Drug 
Administration (FDA), here they are discussed in consideration of their 
ability to improve cognition in patients with major depression. Dr Culpepper 
acknowledges that the improvement of cognition in depression is not an FDA-
approved indication of any therapeutic agent.
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Academic Highlights 

Posttest
To obtain credit, go to  (Keyword: December)   
to take this Posttest and complete the Evaluation. 

 1. A patient in his first episode of MDD has responded to SSRI treatment, with a PHQ-9 score reduction 
from 19 to 5. He notes that he feels much improved; however, he reflects that he just has not bounced 
back at work, is still struggling with his workload, and is making mistakes because he gets distracted. 
His answer to question 7 of the PHQ-9 (“Trouble concentrating on things, such as reading the 
newspaper or watching television”) has decreased from “nearly every day” to “several days a week.” 
What is the best next step in this patient’s treatment plan?
a. Continue his current treatment plan. It is unlikely that significant residual cognitive impairment is of 

concern in this patient, given the improvement in the PHQ-9.
b. Increase the SSRI dosage and reevaluate his clinical response in 3 weeks. Further intensify treatment if his 

improvement is not maintained.
c. Conduct a further clinical interview to gauge his ability to think and concentrate. Cognitive impairments 

usually improve along with other symptoms of MDD.
d. Objectively assess for residual cognitive impairment. The “cold” (emotionally neutral) cognitive domains 

may not respond even though overall MDD symptoms and “hot” (emotionally laden) cognitive domains 
show improvement.

 2. A primary care team routinely assesses patients with MDD whose cognitive capacity is critical to their 
work performance as well as their functioning at home. To adequately manage such patients, the team 
should:
a. Develop a collaborative relationship with a neuropsychologist and routinely refer patients reporting 

problems with concentration or attention for cognitive assessment.
b. Use well-established tools for evaluating mental capacity in older adults (eg, the MMSE, MoCA, and clock-

drawing test), since the team has experience with them and these tools have demonstrated effectiveness in 
evaluating cognition in MDD as well, with further assessment, including through referral, based on them.

c. Train a team member to routinely use brief instruments that the team does not have much experience with, 
such as the PDQ-5 and DSST, or use the THINC-it, to assess cognitive performance as a component of the 
patient’s initial assessment and monitoring.

d. Have patients with MDD scheduled for additional time with a clinician skilled at clinical interviewing to 
identify cognitive impairment as a basis for treatment selection and monitoring.

 3. Jake, a 42-year-old programmer who is newly presenting with recurrent MDD (PHQ-9 score of 16), 
reports that he has had difficulty keeping up with his work team and his deadlines. He notes that with 
this episode of MDD, he has experienced significant insomnia and has been irritable with both family 
and work colleagues. The preferred initial management plan is:
a. Treatment with an SSRI such as escitalopram, a short-acting non-benzodiazepine sleep medication, or an 

exercise prescription, and evaluate in 3 to 4 weeks for improvement in symptoms. Provide reassurance 
that if this does not lead to cognitive improvement within a few weeks, you will add a non-amphetamine 
psychostimulant such as modafinil that can directly improve concentration and attention.

b. Treatment with a multimodal antidepressant such as vortioxetine, since it has a direct effect on cognitive 
function and a low rate of sleep-related side effects. Recommend routine exercise and consider referral for 
CBT if cognitive impairment does not improve.  

c. Given the possibility that Jake might lose his job, initiate treatment with bupropion augmented with a low 
morning-only dose of a stimulant you routinely use for ADHD patients. Monitor weekly for treatment 
adherence and response with a plan to refer if symptoms do not improve. 

d. Since insomnia might be worsened by an SNRI such as duloxetine, which otherwise is potentially beneficial 
for cognitive symptoms, use an SSRI and refer for CBT that includes a focus on insomnia. Also recommend 
exercise for its pro-cognitive effects.
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