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Review Article

The Relationship Between Neurocognitive and Psychosocial 
Functioning in Major Depressive Disorder: A Systematic Review
Vanessa C. Evans, BSc; Grant L. Iverson, PhD;  
Lakshmi N. Yatham, MBBS, MBA; and Raymond W. Lam, MD

ABSTRACT
Objective: Neurocognitive deficits are demonstrated in 
major depressive disorder (MDD) and most likely contribute 
to the functional impairment experienced by affected 
individuals. We systematically reviewed the evidence 
on neurocognitive deficits and their relationship(s) to 
psychosocial functioning in MDD.

Data Sources: English-language literature was searched in 
MEDLINE, EMBASE, Science Direct, and PsycInfo databases 
for the years 1980–October 15, 2013, with the following 
terms: (depressive disorder or depressive disorder, major) and 
permutations of (cognitive, neurocognitive, neuropsych*) 
with (impairment, deficit, performance, test) and (quality of 
life; functional outcomes; outcome assessment, health care) 
or (assessment, outcomes; assessment, patient outcomes; 
outcomes assessment; outcomes assessments, patient).

Study Selection: Inclusion criteria were (1) nongeriatric 
adults (< 60 years) with a primary diagnosis of MDD by DSM-
IV, ICD-9, or ICD-10 criteria; (2) use of neuropsychological 
tests; and (3) use of a specific measure of social, 
occupational, or daily functioning. Of 488 articles identified 
in the initial search, 10 met the inclusion criteria.

Data Extraction: Two independent appraisers assessed 
eligibility of the studies. Substantial heterogeneity in the 
samples and methods precluded a quantitative meta-
analysis, so we performed a narrative descriptive review.

Results: The included studies employed a variety of 
neurocognitive tests and assessments of psychosocial 
functioning. Overall, depressed samples had neurocognitive 
deficits in various domains that were associated with 
different measures of psychosocial functioning. However, 
these findings were constrained by methodological 
limitations of studies.

Conclusions: The limited evidence base suggests that 
neurocognitive functioning appears to be broadly 
associated with functional impairment in individuals with 
MDD, but the quality of evidence is weak. Further studies 
to clarify the relationship(s) between neurocognitive and 
psychosocial functioning in MDD will benefit from larger 
and more homogeneous samples, prospective designs 
with multivariate analyses, and use of comprehensive 
assessments of psychosocial functioning that are validated 
in depressed populations.
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Major depressive disorder (MDD) is a leading cause of 
functional disability worldwide, especially for young 

and middle-aged adults.1 Interestingly, psychosocial functioning 
in individuals with MDD is not always strongly correlated with 
symptom severity, and functional impairments may persist even 
when patients are in symptom remission from a major depressive 
episode.2–5 These findings have prompted research into additional 
causes of functional impairment in patients with MDD, with an aim 
to develop interventions to improve functioning.

Individuals with MDD usually have cognitive complaints, and 
neurocognitive deficits are likely to contribute to their functional 
impairment. Much research has focused on profiling MDD-related 
neurocognitive impairments, but their prevalence, etiology, and 
severity are still not well understood. Rather than a consistent profile 
of neurocognitive impairments, research to date has generated at 
least some evidence of diminishment or impairment across most 
domains of cognitive function, including (1) information processing 
speed,6 (2) sustained and selective attention,7,8 (3) different aspects 
of learning and memory,8,9 and (4) executive functioning.10–14 There 
is also evidence that cognitive deficits may persist even following 
the remission of a depressive episode.15–17

In other chronic psychiatric illnesses such as schizophrenia and 
bipolar disorder, neurocognitive impairments have been identified 
as an important component of the illness and have been shown 
to predict both clinical and functional outcomes.18–22 Poorer 
neurocognitive functioning is also associated with worse clinical 
and functional outcomes in late-life depression.23,24 The objective 
of this work was to systematically review studies on neurocognitive 
deficits and their impact on aspects of psychosocial functioning in 
working-age adults with MDD.

DATA SOURCES
The English-language literature up to and including October 

15, 2013, was searched through the MEDLINE, EMBASE, 
ScienceDirect, and PsycInfo databases (Figure 1). Three main sets 
of general and Medical Subject Headings (MeSH) search terms 
(combined within each set with an OR operator) were combined 
with an AND operator: depressive disorder/ or depressive disorder, 
major/; permutations of cognitive, neurocognitive, and neuropsych* 
with impairment, deficit, performance, and test; and quality of life 
or functional outcomes or outcome assessment (health care) OR 
assessment, outcomes OR assessment, patient outcomes OR outcomes 
assessment OR outcomes assessments, patient. When appropriate, 
results were limited to articles on human adult populations, with 
the search terms as major subjects, or with neuropsychological tests 
as a keyword. Previously identified articles were also reviewed 
for inclusion. After all relevant publications were collected, their 
references were searched for additional articles.
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Clinicians should monitor both psychosocial functioning and  ■
cognitive symptoms as important aspects of depression treatment.

Study Selection
Studies were selected for the review if they included the 

following: (1) subjects meeting validated diagnostic criteria for 
unipolar MDD (eg, defined according to the DSM-IV, ICD-9, 
or ICD-10), (2) a nongeriatric adult population (aged < 60 
years), (3) an objective measure of neurocognitive functioning 
(ie, neuropsychological tests), and (4) a specific assessment of 
psychosocial functioning (eg, social or work functioning scale). 

Data Extraction
Two reviewers (V.C.E., R.W.L.) independently examined the 

studies to determine eligibility, and conflicts were resolved by 

consensus. Because this study consisted of a review of 
published, publicly available research data, institutional 
review board approval was not needed.

RESULTS
The systematic search process is illustrated in Figure 

1. The initial database search yielded 488 articles 
(MEDLINE = 136, EMBASE [1990–current] = 39, 
ScienceDirect [all years] = 148, PsycINFO [1998–
2002] = 157, other = 8). Of those, 32 had titles and/
or abstracts that suggested they might be eligible for 
inclusion in the review; all other articles were clearly off 
topic, most likely identified in the initial search because 
of the comprehensive set of search terms. These 32 
articles were examined independently by 2 reviewers. 
Articles were excluded due to a focus on a geriatric 
population, qualitative reviews, a focus on samples with 
significant comorbidities or samples without MDD as a 
primary diagnosis (eg, bipolar disorder, traumatic brain 
injury), and a lack of assessments of either functional 
outcomes or objective neurocognitive deficits.

Ten articles met the inclusion criteria. Two of these 
studies25,26 had been identified and summarized in detail 
in a previous review of neurocognitive functioning and 
occupational functioning.27 Because the studies used 
varied methodologies and different assessments of 
cognition and psychosocial functioning, we conducted 
a narrative descriptive review instead of a quantitative 
meta-analysis.

Sample Characteristics and Assessments
Sample demographic and clinical characteristics, 

neurocognitive tests, and assessments of functioning for 
the 10 studies are summarized in Table 1. Patient samples 
were demographically and clinically heterogeneous. 
Although most studies excluded participants with 
neurologic or neurodegenerative illness (eg, dementia), 
history of moderate to severe traumatic brain injury, 
severe learning disabilities, psychotic disorders, and 
other conditions that could affect neurocognitive 
functioning, they varied considerably in whether 
they included, excluded, or controlled for other 
psychiatric and general medical conditions and other 
clinical factors that could affect both neurocognition 
and psychosocial functioning, such as psychotic 
symptoms and medications. Patient samples also 
varied considerably in depression severity, ranging 
from outpatients in remission28 to hospitalized patients 
awaiting electroconvulsive therapy,29 although most 
samples consisted of outpatients with MDD who were 
at least moderately depressed. Two studies examined 
treatment-resistant samples.29,30 Five studies included 
a comparison sample of matched healthy subjects or a 
normative population sample.25,26,28,31,32

Studies used a variety of neuropsychological tests and 
test batteries to assess cognitive functioning (Table 1). 
To facilitate comparisons across studies, we focused on 

Figure 1. PRISMAa Flow Diagram for Study Selection

aPreferred Reporting Items for Systematic Reviews and Meta-Analyses 
(PRISMA) (www.prisma-statement.org).
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Table 2. Assessments of Psychosocial Functioning in 
Included Studies
Assessment Type Brief Description
Brief Disability Questionnaire44 Self-report Assesses disability in everyday activities, 

with physical and mental health, and 
functional domains, eg, “Have your 
personal problems decreased your 
motivation for work?”

Daily Living and Role 
Functioning (DLRF)42 and 
Relation to Self and Others 
(RSO)42

Self-report Subscales of the Behavior and Symptom 
Identification Scale (BASIS-32) 
assessing satisfaction with daily 
living and role functioning (DLRF) 
and interpersonal functioning, 
relationships, and self-regulation (RSO) 

Considered assessments of quality of life
Index of Activities of Daily 

Living (ADL),35 Instrumental 
Activities of Daily Living 
(IADL)36

Clinician rated Assesses independence in basic life 
activities, with categories bathing, 
dressing, toileting, transferring, 
continence, and feeding (ADLs), as 
well as activities including shopping, 
housekeeping, handling finances, and 
taking medications (IADLs)

Longitudinal Interval Follow-Up 
Evaluation—Range of 
Impaired Functioning Tool 
(LIFE-RIFT)39

Clinician rated Assesses impairment in work (maximum 
of employment, household, student 
items), interpersonal (maximum of 
family, friends), life satisfaction, and 
recreation subscales; subscale scores 
can then be summed to yield a global 
score

Medical Outcomes Study Health 
Survey Short-Form, 12- and 
36-item versions34,43

Self-report Assesses physical and psychological 
health and quality of life, including 
physical functioning, role physical 
functioning, bodily pain, general 
health perceptions, vitality, social 
functioning, role emotional 
functioning, and mental health

Multidimensional Scale of 
Independent Functioning46

Clinician rated Assesses degree of (1) role responsibility, 
(2) role support, and (3) performance 
in work, education, and residential 
domains

Physical Self-Maintenance 
Scale36

Clinician rated An adapted version of the Index of 
Activities of Daily Living35

Social and Occupational 
Functioning Assessment 
Scale48

Clinician rated Assesses social, occupational, and 
interpersonal functioning with a single 
global score from 0 to 100

Social Skills Performance 
Assessment (SSPA)40 and 
Advanced Finances Task 
(AFT)41

Performance 
based (laboratory 

tasks)

Assesses competence through role-
playing in 2 different social situations 
(SSPA) and adaptive skills through a 
series of mock financial tasks (AFT)

 

patients’ performance in the cognitive domains purportedly 
assessed by the neurocognitive tests in each study. These 
included attention, psychomotor speed, processing speed, 
verbal and visual learning, immediate and delayed memory, 
visuospatial abilities, verbal/ideational fluency, executive 
functioning, and global cognition.

Studies also employed a variety of self-report, clinician-
rated, and laboratory assessments to assess functioning 
and disability (summarized in Table 2). The majority of 
assessments were self-report questionnaires and interview-
based rating scales; 2 studies25,47 also examined employment 
status. Three studies25,28,32 used versions of the Medical 
Outcomes Study Health Survey Short-Form, 36 item (SF-
36)34 and 12-item (SF-12)43 versions, which are considered 
measures of health-related quality of life rather than specific 
measures of social or occupational function. Two studies25,29 

used assessments of Activities of Daily Living (ADL) (the Katz 
Index of Activities of Daily Living35 and the Personal Self-
Maintenance Scale [PSMS]36) and Instrumental Activities 
of Daily Living (IADL),36 which are measures designed for 
patient populations and conditions other than MDD. Only 1 
study30 used controlled laboratory tasks as well as clinician-
rated (interview-based) assessments of functioning, thereby 
assessing both functional competence (“what one can do”) in 
a controlled setting and functional performance (“what one 
actually does”) in everyday life.

Is Neuropsychological Performance  
Related to Psychosocial Functioning in MDD?

Studies used various methodological and statistical 
approaches to explore the relationship between neurocognitive 
and functional assessments (summarized in Table 3). Two 
studies26,45 examined only correlational relationships, and 
5 studies28–30,32,47 used multivariate regression analyses. 
Two prospective studies31,49 did not assess this relationship 
directly, but instead conducted separate analyses to examine 
how each independently changed over time. 

Despite their demographic, clinical, and methodological 
heterogeneity, all studies found that depressed patients were 
impaired in at least 1 cognitive domain, and all 8 studies 
that directly assessed the relationship between cognition 
and psychosocial functioning found that performance in 
at least 1 cognitive domain (most commonly executive 
function, attention, psychomotor speed, and certain aspects 
of memory) was associated with a functional outcome (Table 
3). In cross-sectional studies, cognitive domains associated 
with psychosocial functioning were executive function and 
attention,25,26,30 psychomotor and processing speed,26,32 
and verbal and visual memory, both immediate and 
delayed.25,26,28 In the study using laboratory performance 
testing for psychosocial functioning,30 sustained attention 
was associated with both social competence (assessed with 
the Social Skills Performance Assessment40) and recreational 
functioning (assessed with the Longitudinal Interval 
Follow-Up Evaluation—Range of Impaired Functioning 
Tool,39 recreation subscale), whereas executive function 
was associated with adaptive competence (assessed with the 
Advanced Finances Task41).

However, the quality of this evidence base is limited. 
For example, 1 cross-sectional study28 found a significant 
relationship only between delayed verbal memory and the 
general health perceptions subscale of the SF-36, which is 
not a measure of psychosocial functioning. Other studies 
found significant correlations between neurocognitive and 
functioning assessments that, on subsequent multivariate 
analyses, were no longer significant. For example, McCall 
and Dunn29 found several significant correlations between 
neurocognitive tests of verbal learning and delayed memory 
and functional measures (IADL and the relation to self and 
others subscale of the Behavior and Symptom Identification 
Scale42), but regression analyses showed that the only 
significant cognition predictor of psychosocial functioning 
was a global measure (the Mini-Mental Status Examination52). 
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Similarly, Naismith et al32 found that memory retention significantly correlated with the 
functional disability subscale of the Brief Disability Questionnaire44 but, in multivariate 
analyses, no longer remained a significant predictor. In these analyses, psychomotor 
speed was a predictor of physical disability but not functional disability.

Prospective studies can provide stronger evidence for a direct relationship 
between neurocognitive and psychosocial functioning by showing that 1 variable (ie, 
neurocognitive deficits) at baseline predicts the outcome of another (psychosocial 
functioning) at follow-up. Only 2 prospective studies examined the relationship between 
cognition and functioning directly. In 1 study of 48 inpatients with MDD,47 aspects 
of executive functioning (ie, cognitive flexibility and error monitoring) and memory 
predicted scores at 3-month follow-up on the Social and Occupational Functioning 
Assessment Scale.53 In the other prospective study,45 coincidently also of 48 inpatients 
with MDD, nonverbal reasoning, visual memory, and fine motor dexterity and speed at 
baseline were correlated with scores from the Multidimensional Scale of Independent 
Functioning46 at 6-month follow-up, even after controlling for depression severity.

Two other prospective studies (Table 4) conducted analyses on cognitive and 
psychosocial functioning separately, and so cannot address the direct relationship 
between cognition and functioning. One small study31 (n = 13 outpatients) found that 
both cognition and psychosocial functioning (as assessed by the Longitudinal Interval 
Follow-up Evaluation) improved over 12 months, whereas the other49 (n = 76 depressed 
persons with various diagnoses of MDD, dysthymia, and mixed anxiety depressive 
disorder) found that functional outcomes (on a 5-item subscale of the Brief Disability 
Questionnaire) improved at 3-year follow-up, but the verbal episodic memory of both 
the still-depressed and recovered groups remained unchanged. The latter findings are 
limited by the various depression diagnoses (the number of subjects with MDD was 
not reported) and the limited number of neuropsychological tests.

Because most assessments of functioning consisted of a combination of basic 
personal, occupational, and social domains, it is difficult to draw conclusions about 
neurocognitive effects on specific areas of psychosocial functioning. Nevertheless, 
functioning in areas such as employment and education, recreation, social skills, 
financial planning, and domestic responsibilities, and quality of life in mental health 
and perceptions of health, were implicated across studies.

DISCUSSION
An extensive body of research suggests that MDD is associated with neurocognitive 

deficits; these deficits are likely to contribute to the social and occupational impairments 
observed in patients diagnosed with depression.54 We systematically and critically 
reviewed existing studies on neurocognitive deficits and their impact on psychosocial 
functioning in adults with MDD. Ultimately, only 10 studies met the inclusion criteria, 
and all had methodological limitations that temper the findings. Most had small sample 
sizes, ranging from 13 to 77 participants with MDD. They employed a wide range 
of neurocognitive test batteries and assessments of psychosocial functioning, several 
of which may not be optimal for the young- to middle-aged adult samples studied. 
Studies also varied in their design and analyses (prospective versus cross-sectional, 
time of data collection in the course of illness, multivariate versus correlational analyses, 
and comparisons with healthy subjects or normative data). Only 5 studies investigated 
multivariate models (thus controlling for intercorrelations among variables) of the 
relationship between cognitive and psychosocial functioning, and only 1 of these did 
so prospectively.

Notwithstanding these limitations, these studies provide some limited evidence that 
neurocognitive deficits are significant and clinically important factors related to the 
quality of life and level of social and occupational functioning of individuals with MDD. 
All studies that directly assessed the relationship between cognition and functioning 
found that performance in at least 1 cognitive domain was broadly associated with or 
predicted a functional outcome.

Several factors may contribute to the inconsistent functional outcomes for 
specific neurocognitive domains across studies. These include differences in patient 
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demographics such as age, education, and socioeconomic 
status55; illness severity (including severity of current 
symptoms,56,57 as well as age at onset, number of episodes,58 
and chronicity59); general medical and psychiatric 
comorbidity60,61; concomitant medications; timeframe for 
data collection; and, importantly, the reliability, validity, 
and sensitivity of the assessments of neurocognitive and 
psychosocial functioning used. It may be especially important 
to use adequately sensitive and validated assessments of 
functioning in higher-functioning samples, such as depressed 
patients who are maintaining stable employment, to ensure 
that any subtle but important changes in functioning are 
captured. Indeed, some studies included in this review 
used assessments of functioning that most likely lack the 
appropriate sensitivity for a depressed, nongeriatric adult 
sample. For example, the ADL (including the PSMS) and 
IADL questionnaires were developed specifically for use in 
older adults who may be unable to care for themselves due 
to aging-related physical and mental disabilities, and they 
assess quite basic aspects of functioning.35,36 It is therefore 
unsurprising that these scales were not associated with 
neurocognitive functioning in MDD studies.

There are other challenges in assessing mental health–
related functional impairments. One important distinction is 
that between patients’ functioning and patients’ perceptions of 
their quality of life. Both are important and related outcomes 
that were included under the umbrella of “psychosocial 
functioning” in this review. Another important consideration 
is whether assessments of functioning are subjective (self-
report or interview-based, which rely on patients’ perceptions 
of his or her level of functioning) or more quantifiable, 
objective, and separate from self-perception (eg, employment 
status, number of hours scheduled and worked, observation-
based assessments, laboratory tasks). Subjective measures 
of functioning are often simpler, easier, and less time-
consuming to use than observation-based and laboratory 
assessments, but they may be vulnerable to patients’ biases 
and thus may provide less accurate information about true 
levels of functioning. On the other hand, objective measures 
of functioning may also be influenced by external factors, 
such as patients’ degree of social support; the nature of their 
work; educational, social, and domestic responsibilities; 
and the institutional supports (such as sick leave, disability, 
and unemployment insurance) available to them. Measures 
that take into account contextual factors might help avoid 
these pitfalls. For example, the Multidimensional Scale of 
Independent Functioning assesses not only patients’ level 
of role performance but also their role position and the 
presence and degree of role support, allowing for distinctions 
between, for example, patients who are higher functioning 
with much social or institutional support and those who are 
lower functioning but independent.46 Finally, laboratory tasks 
are another possible solution, both to subjectivity in self-
report and interview-based assessments and to the influence 
of external factors in objective measures of functioning. 
However, laboratory measures must demonstrate ecological 
validity or risk similarly misrepresenting patients’ true levels 

of functioning. Ultimately, any assessment modality will 
have both strengths and weaknesses that are important to 
consider when selecting measures and interpreting results.

Some research has suggested that measurable 
neurocognitive impairments are present only in a minority 
of patients with depression, albeit a sizable minority.62 It 
may be fruitful to examine more specifically the impact of 
cognitive impairment on psychosocial functioning in this 
subset of depressed patients. Interestingly, recent research 
has suggested that neurocognitive functioning, particularly 
executive function, in patients with major mood disorders 
predicts clinical outcomes and prognosis, perhaps even 
more so than the specific psychiatric diagnosis itself.63 Thus, 
neurocognitive impairments are emerging as relevant both 
for traditional clinical outcomes such as symptom remission 
and for functional outcomes.

Similarly, higher severity of depressive symptoms 
is generally associated with both greater cognitive 
impairments56,57 and poorer psychosocial functioning.64 
However, it is unclear to what degree cognitive deficits 
mediate the relationship between depressive illness and 
psychosocial outcomes within varying levels of symptom 
severity. For example, in milder depression, persistent 
cognitive deficits may be responsible for a greater proportion 
of psychosocial impairment than in severe depression, in 
which other symptoms (eg, lack of motivation, hopelessness, 
somatic symptoms) may be the more significant contributors 
to functional disability. To our knowledge, no research has 
yet examined the mediating role of both cognitive deficits 
and depression severity on psychosocial outcomes.

To date, there are very few published studies that have 
examined the relationship between cognitive, social, 
and occupational functioning, and these studies have 
some significant methodological limitations. Given these 
limitations, it is difficult to draw definitive conclusions about 
the relationship(s) between neurocognitive impairment, 
psychosocial functioning, and other factors in MDD. Further 
research is clearly necessary and warranted. Future studies 
should include larger and more homogeneous samples, 
prospective study designs, and multivariate statistical 
methods. They should also employ more extensive and 
higher quality assessments of psychosocial and occupational 
functioning, specifically, those that have been developed 
and validated for use in depressed and/or psychiatric 
populations (for examples of some available assessments, see 
recent reviews5,65). Similarly, the neuropsychological tests 
employed should have demonstrated sensitivity to detect 
cognitive deficits in depressed populations. Finally, because 
cognitive impairment may be present only in a minority of 
depressed patients and may be especially difficult to detect in 
educated and/or high-functioning depressed samples (such 
as those with stable employment), it is important to include 
a matched, healthy subject comparison sample. If normative 
data are used, it is important to try to match, control, or 
adjust for important variables such as education and level of 
intelligence. Ultimately, future clinical research should also 
address interventions to improve neurocognitive functioning 
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in individuals with MDD, with the ultimate objective of 
optimizing psychosocial functioning.
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