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Abstract Studies suggest that neuropsychological mea-

sures may provide prognostic information regarding SSRI

treatment response, yet it is unclear which specific cogni-

tive domains are the most effectual predictors. The aim of

this study was to characterize the cognitive profile associ-

ated with SSRI nonresponse using a comprehensive set of

neuropsychological tests. Participants (N = 32) met crite-

ria for current major depressive episode. Assessment

followed pre-treatment medication washout. Clinical

response was measured after 3-month open-label SSRI

treatment. Groups did not differ by demographic charac-

teristics, intelligence or depression severity. Responders

outperformed nonresponders across all cognitive domains,

with the largest differences observed in executive, lan-

guage and working memory functions. Results indicate

poorer global cognitive functioning is predictive of treat-

ment nonresponse. Deficits were most pronounced in tests

demanding greater mental search and manipulation rather

than speeded motor output. Cognitive slowing may mediate

the working memory and executive function deficits found

in nonresponders. These findings can inform exploration

for pharmacogenetic endophenotypes.

Keywords Neuropsychology � Depression � SSRI �
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Introduction

No single treatment has been found to be uniformly

effective for major depressive disorder (Fava et al. 2003).

Only 40% of patients achieve remission with their initial

antidepressant trial (Rush et al. 2006), and the need for

successive interventions because of poor clinical response

prolongs the period of illness. Although there is limited

empirical information to guide clinicians’ choice of med-

ication, the selective serotonin reuptake inhibitor (SSRI)

medications are commonly used as the first line of treat-

ment given their relatively low toxicity and high

tolerability (Rush et al. 2006). Predictors of efficacy of

individual antidepressants or classes of antidepressants

would be of considerable clinical value.

Several studies suggest neuropsychological measures

can be used as markers for SSRI response in depression.

A range of cognitive deficits has been reported in patients

who subsequently demonstrate poor clinical response to

SSRI treatment. However, the essential neuropsychological
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profile related to SSRI nonresponse remains unknown, due

to variability in sample composition, test selection, and

treatment administration. In an open-treatment medication

study, nonresponding patients were found to have poorer

baseline motor performance relative to responders

(Caligiuri et al. 2003). Similarly designed studies, though,

find poor SSRI efficacy associated with deficits in higher-

level cognitive domains such as information integration

(Kampf-Sherf et al. 2004). Results of placebo-controlled

clinical trials fail to clarify the nature of the cognitive

impairment predictive of SSRI nonresponse. Dunkin et al.

(2000) found patients whose symptoms did not remit

following 8 weeks of fluoxetine treatment had lower

baseline scores on executive function measures such as the

Wisconsin Card Sorting Test (WCST). Conversely, Taylor

et al. (2006) suggest a deficit in psychomotor speed dis-

tinguishes SSRI nonresponse. In a 12-week fluoxetine trial,

nonresponders had poorer pre-treatment performance on

timed tests of Letter Fluency and Stroop Color Naming, but

there were no group differences on the WCST. In depres-

sed geriatric samples, executive dysfunction and verbal

memory deficits appear to increase the risk of poor treat-

ment outcome with significantly lower scores on the Stroop

Color Word Test and verbal fluency (Alexopoulos et al.

2005; Baldwin et al. 2004) and uneven performance on

tests of planning (Tower of London) and verbal learning

(WMS Verbal Paired Associates) (Marcos et al. 2005).

Though prior studies have made claims regarding the

specificity of cognitive deficits that predict SSRI nonre-

sponse, few have compared the overall profiles of

neuropsychological functioning between responders and

nonresponders. The goal of the current study was to pro-

vide this broader examination of the cognitive markers of

treatment nonresponse in depression. A comprehensive

neuropsychological battery assessing a wide range of

cognitive abilities was administered to depressed subjects

before initiation of 3-month open-label treatment. Test

scores were grouped into seven domains, and, at the end of

the 3-month period, profiles of cognitive functioning were

contrasted between patients classified as SSRI responders

and nonresponders using a multivariate analysis.

Materials and methods

Subjects

The sample consisted of 32 adults participating in protocols

within the Conte Center for the Study of Suicidal Behavior

at Columbia University Medical Center. All subjects met

DSM-IV criteria for current major depressive episode, with

consensus Axis I diagnosis made using the Structured

Clinical Interview for DSM-IV patient edition (SCID I)

(First et al. 1994). Two subjects were classified with

Bipolar Disorder-currently depressed, three with Bipolar

Disorder NOS-currently depressed, and the remainder with

Major Depressive Disorder. All subjects were proficient in

English. Subjects had a minimum 17-item Hamilton

Depression Rating Scale (HDRS) (Hamilton, 1960) score

of 16 at time of study entry. Clinical histories, as well as

physical and laboratory exams, were used to rule out

neurological disease and acute medical conditions. Urine

toxicology analyses were used to screen for current illicit

substance use and were negative for all subjects.

All participants gave written informed consent for pro-

tocol participation, which was approved by the local

institutional review board.

Measures and procedures

Neuropsychological assessment was conducted following

two weeks of washout (6 weeks for fluoxetine) from all

psychotropic medications. Testing was performed by

Master’s level technicians under the supervision of authors

of the current study (M. G. and J. G. K.). The battery

incorporates standardized paper and pencil tests as well as

several computerized measures developed in our lab, and

has demonstrated success for characterizing deficits seen in

depression and suicidal behavior (Keilp et al. 2001) and

impulsiveness (Keilp et al. 2005). Detailed information

about the computerized measures has been described

previously (Keilp et al. 2005).

Each test score was converted into a z-score using values

obtained from a normative sample, to correct for age, sex

and education effects. The z-scores were then grouped into

seven cognitive domains, and averaged. The domains and

their composite tests were as follows: motor (Finger

Tapping, Stroop Color Naming, Stroop Word Reading),

psychomotor (WAIS-III Digit Symbol, Trailmaking A and

B), attention (Continuous Performance Task, Stroop Color-

Word), memory (Buschke Selective Reminding Test),

working memory (N-Back, A not B Reasoning Test),

language (Letter and Category Fluency) and executive

(Wisconsin Card Sorting Test—number of categories,

Trailmaking B–A). The battery also included the WAIS-III

Vocabulary subtest as an estimate of general intelligence.

Subjects were provided with open-label treatment fol-

lowing completion of research protocols, with medication

selection and dose determined by clinical judgment.

Treatment was provided at subjects’ discretion by study

psychiatrists or private psychiatrists in the community. All

subjects in this sample received an SSRI medication

[paroxetine (15 responders, 6 nonresponders; 10–60 mg

QD), fluoxetine (1 nonresponder; 40 mg QD), sertraline (2

responders, 2 nonresponders; 50–200 mg QD), citalopram

(1 responder, 3 nonresponders; 20–40 mg QD), or
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escitalopram (1 responder, 1 nonresponder; 10 mg QD)].

Since treatment was not administered within the context of

a controlled clinical trial, only 15 subjects (9 responders,

6 nonresponders) were treated exclusively with an SSRI.

The remaining subjects received adjunctive anxiolytics

(2 responders, 3 nonresponders; lorazepam, alprazolam,

clonazepam), mood stabilizers (4 responders, 2 nonres-

ponders; valproic acid, lithium, gabapentin), and/or non-

SSRI antidepressants (4 responders, 5 nonresponders;

bupropion, venlafaxine, trazodone, mirtazapine, nortripty-

line). No subjects were treated with antipsychotic

medications or ECT in addition to an SSRI.

Clinical status was re-assessed following 3 months of

treatment. Treatment outcome was determined by HDRS

score. Responders (N = 19) were defined as having a

decrease in HDRS score of at least 50% from baseline, plus

a total follow-up HDRS score B 10. Responders and

nonresponders were compared on demographic and clinical

variables using Student’s t tests and chi-square analyses. A

MANOVA was used to determine differences in overall

cognitive performance associated with medication

response. Student’s t tests were used to compare specific

neuropsychological domain and test scores between

groups.

Results

As shown in Table 1, responders and nonresponders had

similar baseline clinical and demographic characteristics.

Both groups were equally depressed at baseline, and had an

equivalent number of prior depressive episodes. Groups

also had comparable ethnicity and gender compositions,

and similar proportions of subjects with past suicide

attempts and substance dependence (alcohol or substance

dependence as defined by DSM-IV TR criteria). There

were equal proportions of participants who received

adjunctive medications among the responders and nonre-

sponders. Groups did not differ in number of patients who

met criteria for melancholic depression. The number of

subjects with Bipolar Disorder also did not differ between

the groups.

Neuropsychological domain z-scores for responders and

nonresponders are shown in Table 2 and Fig. 1. Respond-

ers generally outperformed nonresponders in all domains,

though the groups did not differ in Vocabulary score, an

estimate of general intellectual functioning. The responder

group’s domain scores were all around or above zero.

Nonresponders’ domain scores were between 0.2 and 1 SD

below the means of the nondepressed normative sample. In

a MANOVA comparing the groups’ cognitive performance

profiles, there was a significant main effect for treatment

response [F(1,30) = 4.51, P = 0.042]. Effect for domain

[F(6, 180) = 1.39, P = 0.220] and the interaction of

response group by domain [F(6, 180) = 0.31, P = .933]

were not significant.

Although there was no interaction in the multivariate

analysis, group differences in individual domain tests were

most pronounced in the domains of Working Memory

[t(30) = 2.61, P = 0.014], Language [t(30) = 2.12,

Table 1 Demographic and clinical data for responder and nonresponder patients

Responders

N = 19

Nonresponders

N = 13

P value

Mean SD Mean SD

Age 41.90 13.3 42.50 13.7 0.92

Education 15.50 1.5 15.70 3.1 0.84

GAF Score 55.30 9.4 58.40 9.0 0.36

Baseline Hamilton DRS (24 items) 21.40 8.8 22.30 7.8 0.77

Baseline Beck Depression Inventory 22.50 10.4 23.80 9.3 0.70

Follow-up Hamilton DRS (3 months) 4.80 3.1 17.80 8.0 \0.001

Follow-up Beck (3 months) 4.60 3.9 15.30 9.6 \0.001

% N % N P value

Gender (%female) 52.60 10 61.50 8 0.62

Race (%Caucasian) 68.40 13 69.20 9 0.80

Hx substance dependence 36.80 7 15.40 2 0.19

Hx suicide attempt 36.80 7 38.50 5 0.93

Melancholic depression 21.10 4 25.00 3 0.80

Atypical depression 10.50 2 25.00 3 0.29

Medication (% w/adjunctive agents) 52.60 10 53.80 7 0.95
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P = 0.042] and Executive Functioning [t(30) = 2.67,

P = 0.012].

Several specific neuropsychological tests within the

domains differed between groups. Nonresponders had

significantly poorer scores on both Working Memory

tests [A not B: t(30) = -2.43, P = 0.022; N-Back:

t(30) = 2.19, P = 0.037]. Within the Language domain,

Letter Fluency [t(30) = 2.04, P = 0.051] but not Category

Fluency [t(26) = 1.54, P = 0.135] differed significantly.

Though the mean difference in Category Fluency perfor-

mance was larger than that of Letter Fluency, it did not

reach significance due to greater score variability. In

Executive Functioning, only the Trailmaking B–A

[t(30) = 3.91, P \ 0.001] score differentiated responders

and nonresponders; the number of WCST categories

achieved did not [t(29) = -0.53, P = 0.599].

Discussion

Depressed patients exhibiting cognitive deficits may

represent a mood disorder subgroup for which SSRI

treatment is less effective. Consistent with prior reports

(Baldwin et al. 2004; Dunkin et al. 2000; Marcos et al.

2005; Taylor et al. 2006) patients in the current study who

failed to respond to SSRI medications performed more

poorly on baseline measures of cognitive ability relative to

treatment responders. Nonresponders in the this sample had

lower scores in all neuropsychological domains relative to

Table 2 Neuropsychological domain and test scores for responder and nonresponder patients

RespondersN = 19 NonrespondersN = 13 t P value

Mean SD Mean SD

WAIS-III vocabulary 13.28 2.80 12.08 4.94 0.86 0.40

Motor domain 0.32 2.25 -0.24 1.97 0.73 0.47

Tapping—dominant 0.18 1.32 0.01 1.51 0.34 0.74

Tapping—nondominant -0.20 1.55 -0.03 1.48 -0.29 0.77

Stroop color naming -0.23 1.44 0.33 0.98 -1.22 0.23

Stroop word reading -0.43 1.30 0.13 1.22 -1.22 0.23

Psychomotor domain 0.02 1.10 -0.39 1.05 1.05 0.30

Digit symbol 0.37 1.17 -0.05 0.92 1.08 0.29

Trailmaking A (T score) -0.91 1.24 -0.81 0.91 -0.24 0.81

Trailmaking B (T score) -0.35 1.09 -1.08 0.82 2.05 0.04

Attention domain 0.03 0.83 -0.41 0.83 1.49 0.15

CPT (d0) -0.08 1.37 -0.60 1.27 1.10 0.28

Stroop interference -0.14 0.90 0.22 0.91 -1.11 0.27

Memory domain 0.18 0.94 -0.21 1.53 0.88 0.39

Buschke (total recall) 0.23 0.94 -0.21 1.53 0.99 0.33

Working memory domain -0.10 0.76 -1.02 1.24 2.61 0.01

N back (d0) -0.11 0.94 -1.09 1.12 2.18 0.04

A not B (RT) -0.02 0.93 1.15 1.78 -2.43 0.02

Language domain 0.15 0.64 -0.46 0.99 2.12 0.04

Letter fluency 0.09 0.76 -0.51 0.88 2.03 0.05

Category fluency 0.30 1.11 -0.43 1.39 1.54 0.14

Executive function domain -0.03 0.72 -0.80 0.92 2.67 0.01

WCST (categories) -0.53 0.82 -0.38 0.68 -0.53 0.60

Trailmaking B–A 0.46 1.06 -1.14 1.25 3.90 \0.01
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Fig. 1 Neuropsychological domain scores of responders and

nonresponders
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the responder group, though there were no differences in

baseline depression ratings. The performance differences

were also not attributable to differences in premorbid

functioning, as similar levels of educational attainment and

estimated intelligence scores were found in both groups.

Altogether, results indicate that neuropsychological

measures are capable of identifying the patients who may

need a different course of care for their depression, as they

are unlikely to promptly improve with an SSRI alone. Poor

symptom response extends the period of functional

impairment and increases the risk for suicidal behavior.

Alternate treatments could be implemented sooner if SSRI

response markers were available. Neuropsychological

testing could also serve an essential role in psychoeduca-

tion and treatment planning. Patients who present with

depression and concurrent cognitive impairment are less

likely to experience symptom remission within the first few

months of medication administration. Such information

may help the treating psychiatrist to convey to the patient

realistic expectations for rate of recovery, and that may

reduce treatment noncompliance.

Prior studies in this area have hypothesized that there

are specific neuropsychological deficits that predict SSRI

response, and focused their test selection accordingly. In

contrast, the broader-based assessment battery used in the

current study suggests the cognitive deficit in nonre-

sponders may be more global in scope. A diffuse cognitive

deficit in nonresponders means that administering select

tests to a modest-sized sample can give rise to misleading

results regarding particular cognitive differences, so dis-

crete deficits in this group must be viewed within the

context of overall cognitive impairment. The multivariate

analysis conducted with the current sample size was

capable of detecting a responder/nonresponder difference

across cognitive functioning scores, but a domain by

response interaction did not reach significance. Further

studies to confirm the nature of nonresponders’ cognitive

deficits will need larger samples as well as a comprehen-

sive battery to have the necessary statistical power to detect

domains with exceptional impairment.

Examination of the profiles of test scores in the current

study suggests that a specific group of cognitive deficits

may best characterize patients with poor SSRI treatment

outcome. Though nonresponders had lower scores in all

tests, the most pronounced differences between responders

and nonresponders were found in the working memory,

language and executive function domains. This cluster of

cognitive processing impairments in nonresponders was

detected despite nonsystematic administration of pharma-

cological treatment. This is also the first study to include a

set of tests of working memory to investigate SSRI treat-

ment response, and to report group differences in this area

of neuropsychological functioning. Poorer verbal fluency

among nonresponders has been reported across studies

(Kalayam and Alexopoulos 1999; Taylor et al. 2006) and

this test is found to be highly predictive of nonresponse

(Taylor et al. 2006). Prior findings with the WCST were

equivocal (Dunkin et al. 2000; Taylor et al. 2006) and

group differences were not detected in the current sample,

but nonresponder deficits in other tests typically considered

measures of executive functions have been reported

(Alexopoulos et al. 2005; Kampf-Sherf et al. 2004; Marcos

et al. 2005).

The detection of poorer working memory in nonre-

sponders is a critical finding. Working memory appears to

be the aspect of cognition maximally compromised in this

group. It involves both storage of information as well as the

manipulation of these cognitive contents by executive

processes (Nebes et al. 2000). Because this is a dynamic

process conducted to support simultaneous cognitive

operations, working memory is negatively impacted by

reduced cognitive processing speed (Salthouse 1992), and

plays a key role in the execution of higher-level functions

(Gathercole 1994). SSRI nonreponders may be experienc-

ing a type of cognitive slowing that affects working

memory, and this impairment is therefore best detected by

tests that contain greater mental search, manipulation and

analysis demands. Nonresponders did not have deficits of

the same magnitude on tests that required speeded output

of motor responses but lacked a substantial cognitive pro-

cessing load. This pattern of function identifies reduced

mental processing speed as the core cognitive weakness

predictive of SSRI nonresponse, but does not necessarily

include motor slowing as concluded by Taylor et al.

(2006). Working memory deficits may then mediate the

executive dysfunction noted in nonresponders in this study

as well as in other reports (Baldwin et al. 2004; Dunkin

et al. 2000; Marcos et al. 2005). Slowed thinking can

interfere with the capacity to mentally maintain the infor-

mation needed to formulate efficient strategies, and

manage the planning, sequencing and reasoning demands

of complex executive function tasks. In addition, verbal

fluency deficits in depression have been found to reflect

slowed processing speed rather than executive dysfunction

(Henry and Crawford 2005). Reduced cognitive pace in

nonresponders suggesting diffuse changes in brain func-

tioning, rather than a circumscribed area of deficit, is

associated with poor treatment response to SSRIs.

Slowed thinking and working memory deficits have

been associated with dopaminergic disturbance in other

clinical populations (Gilbert et al. 2005; Goldman-Rakic

et al. 2004; Lewis et al. 2005). Taylor et al. (2006) likewise

suggest that altered dopaminergic functioning in depressed

nonresponders leads to a specific profile of cognitive

impairment related to generalized slowing. More pro-

nounced cognitive slowing in depression may then attest to
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the need to consider pharmacotherapy that addresses a

broad range of neurochemical deficits. It is also possible

that these patients would be more responsive to antide-

pressant medications with a different mechanism of action

than that of SSRIs. Prior studies provide some indication

that clinical ratings of psychomotor disturbance, which

includes slowed thinking, are associated with positive

treatment response to tricyclic agents (Downing and Ric-

kels 1972; Joyce and Paykel 1989; Sobin and Sackeim

1997) but with poor response to SSRIs (Flament et al.

1999; Simpson et al. 1998).

Our findings additionally suggest that cognitive test per-

formance may predict clinical response across a range of

SSRI medications. This study is limited by its small sample

size and lack of medication control. Nonetheless, the results

lend support to the need for further work to explore the role of

cognition in the prediction of antidepressant response, using

larger samples treated within controlled clinical trials.

Including a set of tests of cognitive function within

antidepressant medication studies might offer essential

information regarding moderators of treatment efficacy, and

subsequently inform treatment planning.

Conclusion

While depression is associated with a range of cognitive

deficits, patients with more severe impairments appear to

be at risk for poor treatment outcome with SSRI

medications.

The administration of a comprehensive battery rather

than select tests of a few neuropsychological functions

reveals a global cognitive deficit in nonresponder patients,

unrelated to premorbid intellectual functioning or depres-

sion severity. Previously unreported differences in working

memory, however, further suggest that nonresponders are

distinguished by a generalized cognitive slowing which

impairs their performance on tests with processing speed,

mental manipulation and strategic planning demands. To

the extent that slowed thinking is associated with poor

clinical response to SSRIs, and has been connected to

dopaminergic disturbance in other clinical populations,

reduced cognitive pace measured by neuropsychological

test performance may attest to the need to consider

pharmacotherapy that addresses a broad range of neuro-

chemical deficits. Further studies using cognitive

assessment within controlled treatment trials may clarify

the nature of cognitive deficits in SSRI nonresponder

patients.
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