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cognition. Baseline cognitive status did not moderate anti-
depressant treatment response.  Conclusions:  Although 
there are other cogent reasons why SSD in schizophrenia 
warrant direct intervention, treatment does not substantial-
ly affect the level of cognitive functioning. Given the effects 
of cognitive deficits associated with schizophrenia on func-
tional disability, there remains an ongoing need to identify 
effective means of directly ameliorating them. 

 Copyright © 2012 S. Karger AG, Basel 

 Introduction 

 Cognitive impairment is a core symptom of schizo-
phrenia and a prime determinant of the functional dis-
ability associated with this disorder  [1] . The severity of 
cognitive deficits in individual patients with schizophre-
nia tends to be very stable and antipsychotic medications 
have minimal positive or deleterious influences on cogni-
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 Abstract 

  Background:  Subsyndromal symptoms of depression (SSD) 
in patients with schizophrenia are common and clinically im-
portant. While treatment of depression in major depressive 
disorder may partially ameliorate cognitive deficits, the cog-
nitive effects of antidepressant medications in patients with 
schizophrenia or schizoaffective disorder and SSD are un-
known.  Methods:  The goal of this study was to assess the 
impact of SSD and their treatment on cognition in partici-
pants with schizophrenia or schizoaffective disorder aged 
 6 40 years. Participants were randomly assigned to a flexible 
dose treatment with citalopram or placebo augmentation of 
their current medication for 12 weeks. An ANCOVA com-
pared improvement in the cognitive composite scores, and 
a linear model determined the moderation of cognition on 
treatment effects based on the Hamilton Depression Rating 
Scale and the Calgary Depression Rating Scale scores be-
tween treatment groups.  Results:  There were no differences 
between the citalopram and placebo groups in changes in 
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tion. In contrast, the cognitive deficits in patients with 
mood disorders appears to be more state-related as they 
tend to be at least partially responsive to antidepressant 
medication  [2–4] . 

  As previously reported  [5]  we found augmentation of 
antipsychotic treatment with an antidepressant (citalo-
pram) results in a significant reduction of the severity of 
subsyndromal depressive symptoms (SSD) among mid-
dle-aged and older patients with schizophrenia or schizo-
affective disorder. We found no significant effects of 
citalopram on the Folstien Mini-Mental Status Examina-
tions (MMSE)  [6] , but the MMSE is a course measure de-
signed to stage the severity of dementia; it may not be 
sensitive to the less severe cognitive deficits that tend to 
characterize schizophrenia  [1] . In this report, we examine 
the hypothesis that treatment augmentation with citalo-
pram among patients with schizophrenia/schizoaffective 
disorder and SSD will improve cognitive functioning as 
measured by a more comprehensive and sensitive battery 
of neuropsychological tests than provided by the MMSE 
alone. 

  Methods 

 Participants 
 The 198 participants had DSM-IV-TR schizophrenia or 

schizoaffective disorder and SSD (defined by having 2–4 of the 9 
DSM-IV-TR symptoms of a major depressive episode present 
most of the time for at least 2 weeks as well as a Hamilton Depres-
sion Rating Scale (HDRS 17-item score   1  8)  [7] . Data were col-
lected as part of an NIMH-funded 12-week double-blind random-
ized placebo-controlled trial of augmentation of a primary anti-
psychotic medication with citalopram to decrease depressive 
symptoms in schizophrenia/schizoaffective disorder and SSD  [5] . 
Participants were recruited through the University of California, 
San Diego (UCSD) Advanced Center for Innovation in Services 
and Interventions Research on Late-Life Psychoses and the VA 
Cincinnati Health Care System, Cincinnati, Ohio. The institu-
tional review boards for these facilities reviewed and approved the 
study protocol, and all participants provided written informed 
consent prior to enrollment. Between February 2001 and January 
2006, 106 participants were recruited from the San Diego site and 
92 from the Cincinnati site. For full inclusion and exclusion cri-
teria please refer to Zisook et al.  [5] . Briefly, the study included 
people with schizophrenia or schizoaffective disorder and SSD 
who were aged  6 40 years and who did not have any other Axis I 
disorder within 2 months of enrollment. All participants were 
outpatients, competent to consent and diagnoses were established 
via the Structured Clinical Interview for DSM-IV-TR (SCID)  [8]  
administered by the clinical research coordinator. 

  Study Treatments  
 Participants were randomly assigned in this double-blind tri-

al to either citalopram (20 mg/day) or placebo augmentation of 

their current stable antipsychotic treatment. The study dose of 
citalopram was allowed to be increased or decreased according
to clinical response and/or side effects, within the range of 10–
40 mg/day at the discretion of the blinded study physician. Poten-
tial participants currently on any medication to treat depression 
who consented were tapered and discontinued from this medica-
tion for at least 4 weeks before entering the trial. Some partici-
pants (n = 8, 4%) were allowed to continue on a stable low-dose 
antidepressant medication, only if prescribed for the treatment of 
insomnia or chronic pain. 

  Measures  
  Descriptive Information.  Demographic and clinical history in-

formation was collected via self-report and/or review of available 
records. 

   Severity of Psychopathology.  Subjects were assessed with the 
17-item HDRS  [7]  and the Calgary Depression Rating Scale 
(CDRS)  [9] , as well as the Positive and Negative Syndrome Scale 
(PANSS) for schizophrenia  [10] . 

   Cognitive Functioning.  Neurocognitive functioning was evalu-
ated with the following test battery at baseline and at 12 weeks: 
MMSE  [6] , Digit Span Distractibility Test  [11] , letter and category 
fluency  [12] , the Trail-Making Test (part A)  [13, 14] , the Continu-
ous Performance Test – identical pairs  [15] , Digit-Symbol-Coding 
 [16] , Symbol Search  [16]  and Letter-Number Sequencing  [16] . This 
battery was selected to provide a general assessment of cognitive 
abilities known to be affected by schizophrenia and/or depres-
sion. Raw scores were converted to standardized z-scores using 
the baseline means and SDs for each measure (scaled such that 
higher scores represent better functioning), and the mean z-score 
across measures for each subject was used as an index of overall 
cognitive functioning.

  Statistical Analysis  
 All variables were examined for violation of assumptions re-

quired for parametric analyses. No site-by-group interactions 
were significant, so this term was dropped from any further anal-
yses. Two-way analyses of variance (ANOVAs) were used to eval-
uate differences in clinical and demographic characteristics. Co-
chran-Mantel-Haenszel tests compared the characteristics across 
treatments. Differences between treatment groups on the cogni-
tive composite score were compared using analysis of covariance 
(ANCOVA). The main dependent variable in the ANCOVA mod-
el was the final cognitive composite score at the endpoint of the 
study, while the independent variables were baseline-symptom 
severity and treatment group. To determine whether cognition 
moderated the effects of depression treatment, we used linear 
modeling that included endpoint CDRS or HDRS as the depen-
dent variables, and treatment, baseline cognition, treatment by 
baseline cognition, baseline CDRS and site as independent vari-
ables  [17] . Significance was defined as p  !  0.05 (2-tailed).

  Results 

 Ninety-four of the participants were randomized to 
the placebo, 104 were randomized to citalopram. The av-
erage dose of citalopram given throughout the trial was 
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28.9 mg (SD = 9.8, range 10–40) per day. The demograph-
ic and clinical characteristics among the 2 groups have 
been reported elsewhere  [5] , but, as briefly summarized 
in  table 1 , other than a higher proportion of widowed pa-
tients than the placebo group, there were no significant 
demographic or clinical differences between groups. As 
reported previously  [5] , citalopram augmentation result-
ed in significantly more improvement in depressive 
symptoms relative to the changes seen in the placebo 
group over the 12-week course of the study. 

  Means and SDs for the cognitive composite z-scores as 
well as for the 10 component neurocognitive measures 
are shown in  table  2 . The cognitive composite score 
showed good internal consistency (Cronbach alpha = 

0.843). As illustrated in  figure 1 , from the baseline obser-
vation to the last observation at 12 weeks, there were no 
differences between the 2 treatments in terms of cogni-
tive functioning – as measured by the cognitive compos-
ite [F(1,133) = 0.072, p = 0.789] for the whole sample, or 
when the participants with schizoaffective disorder were 
excluded from the analysis [F(1,85) = 0.058, p = 0.811]. 

  There was no relationship between the scores on the 
HDRS or the CDRS and the cognitive composite at base-
line (r = –0.01, p  1  0.05 and r = 0.12, p  1  0.05, respective-
ly). Furthermore, the linear model evaluating modera-
tion indicated that the interaction between cognition and 
treatment group did not detect differences between scores 
on the HDRS [F(1,145) = 0.456, p = 0.501] or the CDRS 

Table 1.  Demographic and baseline clinical characteristics of participants with SSD receiving antipsychotic augmentation with citalo-
pram or placebo (n = 198)

Characteristic Placebo
(n = 94) 

Citalopram
(n = 104) 

F (d.f.) p

mean 8 SD mean 8 SD

Age, years 51.786.3 53.187.7 2.032 (1,192) 0.156
Age at onset of first psychotic episode, years 27.3810.3 28.4810.7 0.484 (1,167) 0.488
Education level, years 11.882.3 12.182.1 0.938 (1,194) 0.334
HDRS 13.484.1 13.684.4 0.057 (1,194) 0.812
CDRS 7.083.1 6.583.2 1.957 (1,194) 0.163
PANSS

Positive 16.4384.60 15.2686.41 2.492 (1,194) 0.116
Negative 16.1785.45 15.4084.44 3.870 (1,193) 0.510

n (%) n (%) �2 (d.f.) p

Female gender 20 (21.3) 23 (22.1) 0.0149 (1) 0.903
Race 3.029 (3) 0.387

White 54 (57.4) 54 (51.9)
Black 26 (27.7) 40 (38.5)
Hispanic 9 (9.6) 5 (4.8)
Other 5 (5.3) 5 (4.8)

Marital status 15.169 (3) 0.002
Never (single) 48 (32) 32 (30.8)
Married or cohabitating 10 (18) 18 (17.3)
Divorced or separated 35 (41) 41 (39.4)
Widowed 1 (13) 13 (12.5)

Age <18 years at onset of first psychotic episode 12 (9) 9 (10.1) 0.409 (1) 0.522
Ever attempted suicide 41 (48) 48 (47.5) 1.891 (2) 0.389
Diagnosed schizoaffective 33 (35.1) 48 (46.2) 1.521 (1) 0.218
Medications 0.036 (2) 0.982

First-generation antipsychotics 9 (9.9) 10 (10.2)
Second-generation antipsychotics 65 (71.4) 69 (70.4)
Both first- and second-generation antipsychotics 17 (18.7) 19 (19.4)

Anticholinergics/antihistamines 26 (28.6) 30 (30.6) 0.035 (1) 0.853
Antidepressant tapered off from ≥4 weeks prior to study 15 (16.0) 19 (18.3) 0.386 (1) 0.534
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[F(1,145) = 0.127, p = 0.722] from the baseline to the 12-
week assessments. Thus, we did not detect any significant 
moderating effect of cognition on change in depression 
severity. In addition, no improvements in cognition were 
found in those who responded to treatment versus those 
who did not, based on either the HDRS [F(1,134) = 0.497, 
p = 0.609] or the CDRS [F(1,134) = 0.633, p = 0.532]. 

  Discussion 

 Contrary to our hypothesis, citalopram augmentation 
to treat SSD among patients with schizophrenia did not 
yield significant improvements in cognitive function, 
even though, as described elsewhere  [5] , citalopram aug-
mentation did result in a significant improvement in de-
pressive and negative symptoms relative to the placebo. 
The lack of observed cognitive effects of treating SSD in 
schizophrenia may speak to the general tenacity of cogni-
tive deficits in schizophrenia  [1] , but may also reflect the 
relatively moderate-to-mild severity of depressive symp-
toms in this sample. As this was a study of SSD in schizo-
phrenia, we did not include patients with major depres-
sion; it is possible that cognitive deficits among patients 
with more severe depressive symptoms would be more 
responsive to antidepressant treatment. 

  Another potential limitation of the study is the 12-
week timeframe. Although 12 weeks is longer than most 
studies of antidepressant treatment, it is possible that 

cognitive improvements lag behind improvements in af-
fective symptoms. Other limitations included the re-
stricted age range, the absence of first-break or inpatient 
participants, and the fact that participants were reported 
to be on several different antipsychotics (see Zisook et al. 
 [5] ). It is possible that schizophrenia and schizoaffective 
disorder are more related to bipolar than to unipolar de-
pression  [18–20] . Thus, in future studies it would be use-
ful to consider whether mood stabilizers, which have 
been found to be effective augmentation agents for pa-

Table 2.  Neurocognitive performance of participants with SSD receiving antipsychotic augmentation with either citalopram (n = 104) 
or placebo (n = 94)

Characteristic Placebo, mean (SD) C italopram, mean (SD)

time 1 time 2 time 1 time 2

Animals (total correct) 14.6 (5.0) 15.1 (4.5) 14.7 (4.7) 14.8 (4.7)
Continuous Performance Task (d’) 1.0 (0.9) 0.9 (0.9) 1.0 (0.7) 0.9 (0.7)
MMSE (total score) 26.7 (2.8) 27.0 (2.9) 27.2 (2.3) 27.7 (2.1)
Digit Span nondistracted (% correct) 67.7 (26.0) 73.8 (22.7) 69.8 (20.3) 69.0 (20.8)
Digit Span distracted (% correct) 66.2 (24.2) 71.9 (20.6) 71.2 (21.0) 73.1 (20.1)
Controlled Oral Word Association Test – FAS (total correct) 27.2 (11.6) 26.8 (11.3) 28.2 (10.5) 28.3 (15.4)
Letter-number sequencing (scaled score) 6.8 (3.0) 7.0 (3.1) 7.5 (2.6) 7.4 (2.7)
Symbol search (scaled score) 6.2 (3.0) 6.3 (3.0) 6.5 (2.7) 6.8 (2.6)
Digit-symbol (scaled score) 5.5 (2.1) 5.7 (2.2) 5.9 (2.0) 6.0 (1.8)
Trail-Making Test – part A (t-score) 37.9 (10.9) 40.2 (10.6) 40.3 (9.5) 40.6 (10.3)
Cognitive composite score (z-score)* –0.05 (1.11) 0.12 (1.05) 0.04 (0.92) 0.16 (0.96)
Cognitive composite score (z-score)** –0.07 (1.20) 0.36 (1.13) 0.04 (0.94) 0.13 (0.04)

* T otal sample [F(1,133) = 0.072, p = 0.789]. ** Schizophrenia participants only [F(1,85) = 0.058, p = 0.811].
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  Fig. 1.  Mean cognitive composite z-scores for the placebo (n = 94) 
and citalopram (n = 104) groups from time 1 to time 2.   
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tients with schizophrenia  [21] , might provide cognitive 
improvement in schizophrenic patients with SSD. 

  Although citalopram did not positively impact cogni-
tion, it is important to note that we did not find any det-
rimental effects either. Given the positive effects of cital-
opram augmentation on SSD, and the importance of the 
latter in terms of patient-suffering and quality of life, it 
remains important for clinicians to be alert to depressive 
symptoms in schizophrenia patients and to consider di-
rect treatment of these symptoms as well as addressing 
the psychotic symptoms of the disorder  [5] . In addition, 
as cognitive impairment has been consistently shown to 
be the most robust predictor of functional disability in 
schizophrenia  [22] , there is a continued need to find a di-
rect means of effectively treating attendant cognitive def-

icits  [23, 24] . To resolve the symptoms of psychosis or de-
pressive symptoms that occur simultaneously are only 
the initial steps in trying to improve the overall quality of 
life and functional ability of schizophrenia patients. The 
future of treatment must prioritize enhancing cognition 
in order to fully realize the potential recovery of people 
with schizophrenia.
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