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ABSTRACT

Background: Weight gain by antipsychotic medicines may result in adverse physical and psychosocial con-
sequences,

Objectives: This preliminary study was performed to examine weight-related quality of life (QOL) in per-
sons with schizophrenia vsing the Impact of Weight on Quality of Life-Lite (IWQOL-Lite) guestionnaire,
Psychometric properties of the IWQOL-Lite were evaluated for persons with schizophrenia (n = 37),

Merhods: In this cross-sectional study, the I'WQOL-Lite was administered together with other self-report
measure, the Schizophrenia Quality of Life Scale (SQL5). to assess validity, Psychopathology was assessed
using the Brief Psychiatric Rating Scale,

Results: Internal consistency reliability of the five subscales of the IWQOL-Lite (Physical Function, Self-
Iosteem, Sexual Life, Public Distress, and Work) ranged from 0.84 to 0.95 and was 0.96 for the total IWQOL-
Lite score, Correlations between the IWQOL-Lite and SQLS supported the construct validity of the IWQO!L-
Lite, Psychopathelogy rather than body mass index was more importantly correlated with the TWQOL-Lite
SCOTUS,

Conclusions: The IWQOL-Lite appears to he a unique and clinically practical measure of QOL even in
persons with schizophrenia. However, a further prospective study would be needed before using the IWQOL.-
Lite as a weight-related QOL measure in this popudation,
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INTRODUCTION

valid mstrument for measuring postiveatment changes in
health-related QOL. Later, a briel version of the IWQOL
WQOL-Lite) that s more convenient for use as an out
come measure was developed (Kolotkin er af.. 2001, The
IWOQOL-Lite is a 31-ttem guestionnaire. and provides
scores on five scales (Physical Function, Self-Bsteem.

Quatity of life (QOL) in persons with schizophrenia ts

an area of major concern to both researchers and clinicians,
Since atypreal (second generation) antipsvchotic agents are

considered to have favorable risk-benefit profiles, they are
expected o improve QOL n persons with schizophrenia,
Meanwhile, some antipsvchotic agents including second
generation ones are known 1o be often associated with
weight gain (Vanina er ¢f.0 2002y, and weight gain. is
reported to alfect QOL scores (Kolotkin e «f., 2001, even
in persons with schizophrenia (Athson ef «f.. 2003y

Kolotkin er af. 11997 1995y developed the Impact of

Weight on Quality of Life (IWQOL ) 1o assess QOL in obe-
sity. Eight areas of functioning are assessed by the
IWQOL: health. social/interpersonal. work. mobility, self-
esteem. sexual hifer activities of daily hving, and comifort
with food. The IWQOL has been shown 1o be a reliable and

Sexual Life. Public Distress. and Worky,

The IWOQOL-Lite was shown 10 be psychometricalh
sound and clintcally sensitive 1n both non-psychiatrie
(Kolotkin er ¢, 2001 and psyehiatnie samples (Kolotkin es
al. 200063 This preliminary study was performed to exam
me weight-refated QOL m Japanese persons with schizo-
phrenia, and to test the validity and value of the Japanese
IWQOL-Lite in this population
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METHODS

Subjects

In this cross-sectional study. subjects were 37 medicat-
ed chronic inpatients with schizophrenia. The diagnosis
was based on Diagnostic and Statistical Manual (DSM)-1V
(American Psychiatric Association. 1994) criteria for schiz-
ophrenia. a detailed clinical interview. and review of the
prior records. We chose the subjects at random from the
larger pool of inpatients. Only patients who gave mformed
consent participated in the study. Subjects were excluded if
they presented with any organic central nervous system dis-
order, significant substance abuse. and mental retardation.
Table 1 shows demographic characteristics of the subjects.

Data collection

The Japanese IWQOL-Lite was performed together with
the Japanese Schizophrenia Quality of Life Scale (SQLS:
Kaneda er al.. 2002). The SQLS. a briel self-report QOL
measure specific to persons with schizophrenia. is a 30-
item questionnaire. and provides scores on three subscales
(psychosocial. motivation/energy. and symptoms/side
effects). Although each of these questionnaires was
designed as a self-administered instrument. the data collec-
tion was conducted by a trained interviewer. who provided
assistance if needed. Psychopathology was assessed with
the 18-item Brief Psychiatric Rating Scale (BPRS. 1-7
scores: Overall and Gorham. 1962). Based on previous
groupings of BPRS symptoms (Guy. 1976). the following
five BPRS factors were derived: anxiety/depression (AD).
anergia (AN). thought disturbance (TD), activation (AC).
and hostile/suspiciousness (HS). The same investigator car-
ried out all the c¢linical imvestigations. and the QOL and
clinical evaluations were performed on the same day.

Data analysis

Descriptive statistics were used to report the patients in
terms of socio-demographic and clinical data. Internal con-
sistency was calculated for all subscales using Cronbach's
alpha (Cronbach. 1951). To test the construct validity.
Spearman correlations were used between the IWQOL-Lite
and SQLS.

RESULTS

Table 1 shows means and standard deviations of the
IWQOI -Lite scales.

Reliability
Internal consistency

Cronbach's alpha was used to determine the internal
consistency of five subscales and the total IWQOL-Lite
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Table 2. IWQOL-Lite Scores and Correlation Coefficients

Scale and 1tems

Score

Cronbach’s

(Mean + SD) alpha correlation
Phy sical |'lll;l“l'll (\:1_:37' ZST a ()Ulr - :
Picking up objecis 26+1.4 0.71
Iying shoes 2313 0.80
Gettng up from chairs 22=1.2 0.68
Using stairs 2513 ()86
Dressing 2413 079
Mobility 23x14 0.76
Crossing legs 22414 076
Feel short ot breath 25414 0.51
Pamtul sttt joints 2.2+1.1 .65
Swollen ankles/legs 20+ 1:3 0.64
Worned about health 3ISH1S 031
Seli-Esteem 67.0+304 0.95
Sell-conscions 28+1.5 0.86
Self-esteem not what it could be 23414 0.82
Unsure of selt 254 1.5 0.85
Do not hke myselt 224 |3 0.89
Alraid of rejecnion 22+ 1.4 0.74
Avord looking i mirror 20+1.3 0.83
Embarrassed i public 23x14 0.84
Sexual Lite 80.6+23 4 0.92
Do not enjoy sexual activity 1.6+ 1.0 0.84
Little sexual desire 20+1.2 (079
Ditficulty with sexual performance 1.7=10 0.92
Avord sexual encounters 1.74+0.9 0.89
Public distress 77.8+23.2 (.89
Expenence ridicule 224 1.3 0.69
Fitting in public seats 1.9+1.1 0.70
Fitting through aisles 1.9+ 1.1 0.83
Worry about hinding chairs 1.8+1.1 0.75
Experience discrimination 1.8+0.9 0.71
Work 72.9+28.7 0.90
Trouble accomplishing things 23+1.4 0.70
Less productive than could be 20 E 1.3 0.91
Do not recerve recognition 2.0+1.2 0.78
Afraid o go on interviews 1.9+1.3 0:72
Iransformed Score (O 1o 100) “p < 05, ““p < .01, p<.00].and = *p < 0001 by Spearman rank correlations
score. Cronbach's alpha values for individual scales were as Validity

follows: Physical Function, 0.92; Self-Esteem. 0.95; Sexual
Life. 0.92: Public Distress, 0.89: and Work, 0.90, with the
overall coeflicient equaling 0.96 (Table 2). All of them
reached the acceptable range for internal consistency (i.e..
over 0.70: Cicchetti, 1994).

Corrected item to total correlation

Table 2 shows the correlations of items with their scale
total. All items., with one exception (“Worried about
health™ in Physical Function) were significantly correlated
with their own scale score (corrected to exclude the item
being correlated).

Spearman’s rank correlations showed that the IWQOI.-
Lite ‘physical function” and “self-esteem’ scores were sig-
nificantly correlated with the SQLS “psychosocial™ and
‘symptoms/side effects’ scores (Table 3). Meanwhile. the
IWQOL-Lite “sexual life” score was significantly correlat-
ed with the SQLS ‘motivation/energy” score. The IWQOL-
Lite “public distress’, *work". and "Grand Total® scores
were significantly correlated with all SQLS subscale
scores.
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Table 3. Correlation Coefficients between Dimensions on IWQOL-Lite and SQLS

- SQLS
Psychosocial Motivation/eneray Symptoms/side elfects
Physical I~nm'l|nn' 7-(}&1- : 031 o .(lfur"' .
Self-Esteem -0.49% 0.27 -0.48
IWQOL-Lite Sexual Life -018 035 032
Public Distress 047" 041 043
Work 048+ -0.39 -0.467
Grand Total -0.65%7 0.4] <0,.57%%%
p< 03 p< 01 p<.00]. and p < 0001 by Spearman rank u»lrn']l:lmn\ - - N
Iable 4. Correlations between IWQOL-Lite Subscales and Variables
BMI BPRS Dosage
o . AC AN AD HS 1D Towl
Physical -03 -.24 21 -0 =05 07 =20 15
Function  (-.33) (<25 (-.33) (-.57%) 13y - I8 (-.36) (.07)
Self- 07 =16 24 -.32 04 28 =04 07
Esteem - 14 (.11 -4D -.18) (-06)  (10) (-1 =23
IWQOL-  Sexual 01 -.07 21 =02 11l 28 12 16
Lite Life (-25) (- 16y (-.54% (-.26) -0.9)  (-03) -27y  (-15
Public - 18 -.08 13 37* 16 02 - 09 10
Distress  (-647%)  (-.39) (- 23) (-.50 (.03) (45 (-49) (-.22)
Work 10 10 -.25 -.28 i2 12 .04 06
(-.30) (-.25)  (-43) -27) =1 (=12 (-33) (-4
Grand -.06 .20 24 - 34 13 17 -.06 19
Total (-.26) (-.32)  (-.30) (-.46) (O8) (-1 (-3 (-.006)

BMI = body mass mndex: AC = activation: AD = anxiety/depression: AN = anergia: HS = hostitle/suspicious

ness: D = thought disturbance

p < 05 by Spearman rank correlations

Results obtained from a sample with only overweight subjects (BRMI > 25) in parentheses (n = 16)

Correlations with body mass index (BMl) and psy-
chopathology

We found no significant correlations between BMI and
scores of the IWQOL-Lite subscales and 'Grand Total'
(Table 4). The scores of the IWQOL-Lite 'physical func-
tion'. '‘public distress'. and 'Grand Total" were significantly
correlated with the score of BPRS AD factor. When we use
only overweight subjects (BMI > 25), the score of the
IWQOIL-Lite "public distress’ was significantly correlated
with BMI. Also. the scores of the IWQOL-Lite 'physical
function” and 'sexual life" were significantly correlated with
the scores of BPRS AD and AN factors, respectively.

DISCUSSION

Overall, the results of this study show that the IWQOL.-
Lite is useful to evaluate QOL in persons with schizophre-
nia. but provide little support for the utility of the IWQOL-
Lite across the BMI spectrum, or give any data on its sensi-
tivity to change.

For internal consistency. Cronbach's alpha was as high
as those in the general population (Physical Function: alpha
= 0.94. N = 1987: Self-Esteem, 0.93: Sexual Life, 0.91:
Public Distress. 0.90: Work. 0.90: and Total, 0.96) and in
patients with schizophrenia (Physical Function: alpha

0.94. N = 111: Self-Esteem. 0.93: Sexual Life. 0.93: Public
Distress. 0.90: Work. 0.87: and Total. 0.97). as shown by
Kolotkin er al. (2006: 2001). Also. the correlations of items
with their scale total revealed that almost all items were
significantly correlated with their own scale score. As
described elsewhere (Wilkinson er al.. 2000). we consid-
ered (hat test-retest was not necessary. as the alpha statistic
indicates that responses were non-random and consequently
reflective of an underlying phenomenon.

Correlations between the IWQOL-Lite and SQLS sup-
ported, in part, the construct validity of the IWQOL-Lite as
a subjective QOL scale. and suggested that the IWQOL-
Lite did not evaluate the same fields, but the fields related
to those assessed by the conventional assessment scales.
Meanwhile. the results of this study provided little support
for the utility of the IWQOL-Lite across the BMI spectrum.
and were inconsistent with those in the previous report
(Kolotkin er al.. 2006). It is possible that the differences in
cultural background account for the different results
between the studies. Also. the size and/or characteristics of
the sample might explain them: we have only 16 over-
weight subjects. To test these hypotheses. further cross-
national evaluation with a larger sample is required.
Psychopathology. particularly anxiety/depression. rather
than BMI was more importantly associated with the
IWQOL-Lite. This finding was not surprising. since the
QOL, particularly subjective one. has been suggested to be
strongly affected by anxiety/depression psychopathology
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(Kaneda er wl. 2004 Kaneda. 2003, Voruganti ¢ al..
1997 Therefore. when assessing weight-related QOL in
persons with schizophrenia. psychopathology, particularly
anxiety/depression. should be carefully considered.
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Cognitive impairment has been reported to be more important than clinical symptomatology as a deter-
minant of work and social function in schizophrenia. In a retrospective analysis of a group of 152 patients
with chronic schizophrenia or schizoaffective disorder, performance on a battery of neuropsychological tests
was contrasted in employed (32, 21.1%) versus unemployed subgroups. As predicted, neurocognitive per-
formance was more important than clinical symptoms in predicting employment status. Among neuro-
cognitive functions, verbal working memory (as reflected by the Consonant Trigrarn Test) was the strongest
predictor of employment status,

© 2008 Elsevier freland Ltd. All rights reserved.

1. Introduction

There has been considerable research into why people with
schizophrenia are unable to obtain and keep competitive employ-
ment. Cognitive impairment, a core feature of schizophrenia, has been
reported to be the most important determinant of work and social
function in schizophrenia (Meltzer et al., 1996; Green et al,, 2000;
McGurk and Meltzer, 2000). Among several domains of cognitive
function, verbal memory and executive function appear to be the
cognitive functions that most affect work and social function (Meltzer
et al, 1996; Green et al, 2000; McGurk and Meltzer, 2000). By
contrast, most studies find that psychotic symptoms are not
significantly associated with functional outcome (Green et al,
2000). However, several recent studies have suggested that psycho-
pathology, and in particular positive symptoms, may be as important
as, or more important than, cognitive dysfunction with regard to
functional outcome (Ertugrul and Ulug, 2002). The purpose of this
cross-sectional study was to test the hypotheses that specific types of
cognitive impairment in patients with schizophrenia, but not
psychotic symptoms, would predict work status,

2, Methods

Data from a previous study were used, and the subjects consisted of 152
patients with a DSM-III-R (American Psychiatric Association, 1987) diagnosis of

* Corresponding author. Tel.: +-81 884 23 5600; fax: +81 884 22 1780.
E-mail address: kaneday-tsh@umin.ac.jp (Y, Kaneda),

0165-1781/$ - see front matter © 2008 Elsevier Ireland Ltd. All rights reserved,
doi: 10.1016/j.psychres.2008.08.003

chronic schizophrenia or schizoaffective disorder. Among the patients, 28 (18%)
were women,; the patients had a mean age of 42.7 (SD= 11.2), and a mean age at
onset of 23.0 years (SD=7.8). The assessments were performed using the Brief
Psychiatric Rating Scale (BPRS; Overall and Gorham, 1962) for psychotic symptorns.
Work status was defined as follows: (1) employed = full-time (minimum of 30 h/
week or full-time student status) or part-time (1-29 h/week or part-time student
status); and (2) unemployed = unemployed and not in school. The cognitive test
battery consisted of measures addressing the following functions; (1) psychomotor
speed and attention [Continuous Performance Test (CPT; Loong, 1991)]; (2) verbat
[Consonant Trigram Test (CTT; Peterson and Peterson, 1959)] and spatial working
memory [Spatial Working Memory Test {(SWMT; McGurk et al,, 1996)]; (3) verbal
fluency [Controlled Word Association Test {CWAT; Benton et al., 1983)]; (4) verbal
learning and memory [California Verbal Learning Test (CVLT; Delis et al., 1987) total
words recalled for list A1—5, and long delay free recall (LDFR)]; and (5) executive
function [Wisconsin Card Sorting Test {WCST; Berg, 1948) category (CAT) and
percent perseveration (PP)].

3. Results and discussion

Of the 152 patients, 32 (21.1%) were employed. The age (t=2.75,
df =147, P<0.01) and duration of the illness (t = 3.15, df="71, P<0.01)
were significantly lower in employed patients. Comparison of em-
ployed and unemployed groups showed significantly better CPT [F
(1,63)=5.9, P=0.01], CTT[F(1,122) = 9.2, P<0.01], SWMT [F(1,95) =
8.2, P<0.01}], BPRS Total {F(1,119) = 4.9, P=0.02], and BPRS Positive
[F(1,119) =61, P=0.01] scores in the employed group. When the
analysis was repeated after covarying the duration of the illness, the
results were virtually identical. A logistic regression analysis with a
forward stepwise procedure indicated that the CTT score (y° = 7.64,
df=1, P<0.01) was the strongest predictor of employment status.

As predicted, neurocognitive performance was more important

than clinical symptoms in predicting employment status. Among
neurocognitive functions, verbal working memory was more
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important than other types of cognitive function for employment
outcome. Treatment that enhances cognitive function, especially
verbal working memory, may lead to better employment outcome
in patients with schizophrenia or schizoaffective disorder. A further
longitudinal study should be carried out to confirm the results of
the present study.
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Verbal Working Memory Impairment in Patients With
Current Episode of Unipolar Major Depressive
Disorder and in Remission

Yasuhivo Kuaneda,

Abstract: Inthis naturalistic cross—ectiwonal study, the author tested the

hvpothesss that «
disorder (MDD
54 adult chinw
compartsen subjects The author found that the dign sequencing task

scores for verbal WA were sigmificantdy less in both patients with a

hal working memory (WM in o major depressive

persists even after remission. The subjects consisted of

outpatients and 54 age- and sex-eguated  healthy

current episode of MDD and patients wy remission than 1o the controls
Also. there were ne signtficant correlations between the digit sequencing
task scores and the dose of anudepressanis or benzodimzepines in
patients  expeniencing remussion. It s suggested that WM central
function 1w MDD »

execuive t be impaired. and thus verbal WM

mught be, at least o a degree. rant related

Key Words: cross-secnional study, major depressive diserder. werbal

working memon

(Ol Newrophurm 2009500 340347

g‘jatmnb with major depressive disorder (MDD} have been
reported 1o perform less well in newrocognitive tests than
healthy controls, even after thew depression s successtully
treated with modern antidepressants,’ In a recent report,
Gualtiert and Morgan®
patients with depression are cognitively impaired. Despite
evidence ndicative of an MDD-associated deficit in verbal
working memory (WM function,? there have n en compara-
tively few investigations of verbal WM in MDD after remission.
The purpose of this study was to assess the hy pm{hux» that
verbal WM i MDD persists even after remission

EXPERIMENTAL PROCEDURES

Sample

Fhe subjects for this naturalistic
consisted of 34 adult chinic outpatients (aged 21-39 years)y: 22
patients who et the Diagnostic and Statistical Manual of
Mental Disorders-117 criteria for a current episode of unipolar
MDD (nonpsychoticy and 32 patients who were m remission
(full/partial), and 54 age- and sex-equated healthy comparison
subjects. The patients had no comorbid psychiatric disorders and
no medical, neurclogical, or developmental conditions that
might affect cognition (eg. attention-deficitthyperactivity disor-
der, brain injury, mild cognitive impairment, and chronic pain).
The investigation was carmed out i accordance with the
Declaration of Helsinki, and the informed consent was obtaned

cross-sectional study
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reported that substantial numbers of

VD, PhD

from all subjects. In both the patients and the contyols, 35 (63%)
were women: the patients and the controls had a mean (SD) age
ot 41.0 (10.6). and the patients had a mean age at onset of 37,7
(11.7) years. Seven (32%) of the 22 patients with a current
eptsode of MDD were given anndepressants, and 6 {27%) of
them were given benzodiazepmes. Twenty-cight (88%) of the 32
patients who sere in remission were given antidepressants. and
16 (50%) of them were given benzodiazepines {Table 1),

Clinical Assessments

The assessments were performed using the HAM-D7" for
severity of depression and renussion: full remission was defined
as an HAM-D7 score of 3 or less and partial remission as a score
of 10 or less. The BACS digit sequencing task {patients are
presented with clusters of numbers in maadom order of
mnereasing length, and they are asked to tell the expermmenter
the numbers in order. from lowest Lo highest) was used for verbal
WM. The BACS digit sequencing task has been validated i the
healthy controls.

Data Analysis

The JMP (Version 5.0.1, Tokyo. Japan) for Macintosh was
used to perform the analysis. For pumerical vanables. the ¢ test
procedures for independent group comparison were used ©
compare the differences m variables between 2 groups. and the
differences between 3 groups were compared using the analysis
of variance (ANOVA), followed by post hoc comparisons. The
Pearson product moment correlation was used to examine the
relationships between 2 numencal variables

RESULTS

Fust, a comparison of the digit sequencing task scores
between all patients (mean [SD] 171 [4.4] and the controls
tmean [SD] 2006 {4.5]) revealed that the scores in the patients
were significantly lower than those in the controls (7 < 0.0001).
When the analysis was repeated after covarying the education
level. the results were virtually adentical. Second, when we
further compared the differences n the digit sequencing task
scores between the 3 gmupsf ————— the ;‘mticnta with a current episode
of MDD (mczm [SD1 172 {4.3]), the patients in remission
(mean [SD] 17.0 [4.5], and the controls, significant differences
were found (} 2105 = 8.39, P < 0.001) the digit sequencing task
scores were stgnificantly less in both patient groups than in the
controls. (‘(m:mihnu for age and education level ndicated that
the results were virtually identical. Third, an examination of the
relationship between depression and digit sequencing  task
scores revealed that there were no signmificant correlations
between them in either patients with a current episode of
MDD or patients in remission. in addition, there were no
significant correlations between the digit sequencing task scores

and the dose of antidepressants (= ~0.03, df'= 31, P=0.86) or
benzodiazepines (r =—033, 4f = 31, /‘ 0.07) n paziicms

L‘ﬁ}‘*‘il&,'{\uﬂo YEMISsIon,
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DISCUSSION
These tindings therefore suggested that an MDD-associated
deficit in verbal WM indeed existed in acute depression and even
after remission. These findings are consistent with those of
ebes et al”

*who found that verbal VM dysfunction persisted in
older patients with depression even after their mood disorder had
responded to antidepressant medications. The observanons in
this study may be explained by an mmpairment of Whcentral
executive function in MDD supporied by Rose and Ebmeier’
because executive function imparment 1s considered to be, at
least to a degree. trait related.” However. still the possibility of
r

influence of antidepressants’benzodiazepines'™' on the results
cannot be ruled out. Another limitation in this study was that
patients with full and partial renussions were combined for
statistical analyses mainly because there were fow patients with
full remission. Therefore. a further longitudinal study using
patients in remission without medication might be necessary to
confirm the results of the present study.
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Verbal working memory and functional outcome in patients
with unipolar major depressive disorder

YASUHIRO KANEDA

Department of Psychiatry, Iwaki Clinic, Tokushima, Fapan

Abstract

In this naturalistic cross-sectional study, the author tested the hypothesis that verbal working memory (WM) in major
depressive disorder (MDD) would predict functional outcome. The subjects consisted of 54 clinic adult out-patients. The
author found that, in the patients with current episode of MDD, functional outcome was significantly correlated with
depressive scores, but not with Digit Sequencing Task scores. Meanwhile, in a sample of full remitted or partial remitted
(mildly depressed) patients, functional outcome was significantly correlated with both Digit Sequencing Task scores and
depressive scores. Moreover, in a sample of full remitted or partial remitted (mildly depressed) patients, the Digit
Sequencing Task score significantly contributed to the prediction of the functional outcome, but the depressive score did
not. The findings in this study suggested that enhancement of verbal WM function may be useful to achieve normalization

of functioning as an important component of remission in addition to symptomatic remission.

Key words: Cross-sectional study, functional outcome, major depressive disorder, verbal working memory

Introduction

Major depressive disorder (MDD) is a significant
health problem with economic implications, and
estimates of the economic burden of depression
range from $52 billion in 1990 to $83 billion in
2000 (Malone 2007). Among several factors, em-
ployment is considered to have a great impact on the
societal costs of depression, due to lost income, lost
productivity, and disability income payments.

In a previous report (Kaneda et al. in press), the
author demonstrated that neurocognitive perfor-
mance, particularly verbal working memory (WM),
was more important than clinical symptoms to
predict employment status in patients with schizo-
phrenia, Patients with major depressive disorder also
have been reported to perform less well in neuro-
cognitive tests than normal controls, even after their
depression is successfully treated with modern anti-
depressants' (Gualtieri et ‘al. - 2006; Reppermund
et al. '2008). In a recent report, Gualtieri and
Morgan (2008) reported that substantial numbers
of patients with depression are cognitively impaired,
and the author also demonstrated that a depression-
associated deficit in verbal WM existed even after

remission (Kaneda in press). However, little empha-
sis has been placed on relation between neurocog-
nitive function and psychosocial or functional
outcome in studies of depression to date. The
purpose of this study was to test the hypothesis
that a specific type of cognitive impairment, namely
verbal WM, in patients with MDD would predict
functional outcome.

Experimental procedures
Sample

The subjects for this naturalistic "cross-sectional
study consisted of 54 clinic adult out-patients
(aged 21-59 years): 22 patients who met DSM-IV
(American Psychiatric Association 1994) criteria for
current. episode of unipolar MDD (nonpsychotic)
and 32 patients who were in full remission or partial
remission (mild depression). Patients had no comor-
bid psychiatric disorders and no medical; neurolo-
gical or developmental conditions that might affect
cognition. The investigation was carried out in
accordance with the Declaration of Helsinki and
the informed consent was obtained from all subjects.
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Thirty-five (65%) were women; the patients had a
mean age of 41.0 (SD =10.6), and a mean age at
onset of 37.7 (11.7) years. Seven out of 22 (32%)
patients with current episode of MDD were on
antidepressants, and six (27%) of them were on
benzodiazepines. Twenty-eight out of 32 (88%)
remitted patients were on the antidepressants, and
16 (50%) of them were on benzodiazepines.

Clinical assessments

The assessments were performed using the seven-
item Hamilton Rating Scale for Depression (HAM-
D7; McIntyre et al. 2002) for severity of depression
and remission: full remission defined as an HAM-
D7 of 3 or less, and partial remission (mild depres-
sion) as a score of 10 or less, and Brief Assessment of
Cognition in Schizophrenia (BACS; Keefe et al.
2004) Digit Sequencing Task (patients are presented
with clusters of numbers in random order of
increasing length, and they are asked to tell the
experimenter the numbers in order, from lowest to
highest) for verbal WM. The BACS Digit Sequen-
cing Task has been validated in normal controls
(Keefe et al. 2004). Digit Sequencing Task scores for
each depression group were normalized against their
respective age-matched control group (data available
upon request). Functional outcome (productivity),
such as working, doing household chores, or going
to school was assessed by the author based on the
interviews with patients and their partners/parents/
children, and was defined as follows: O=non-
impaired, 1=mildly impaired, 2=moderately im-
paired, 3=severely impaired). Demographic data
are presented in Table I.

Data analysis

JMI (Version 5.1.2) for Macintosh was used to per-
form the analysis. For numerical variables, the r-tests
procedures for independent group comparison were
used to compare the differences in variables between
two groups, and the differences between three groups
were compared by the analysis of variance (ANOVA),
followed by post hoc comparisons, Pearson’s correla-
tion was used to examine the relationships between
two numerical variables. A logistic regression model
with forward selection criteria was used to predict the
functional outcome using the demographic variables,
depressive and verbal WM scores.

Results

First, as reported elsewhere (Kaneda in press),
- Digit Sequencing Task scores were not significantly
different between the two groups of patients with
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Table I. Demographic data.

BACS Digit

BACS Digit

Sequencing

Sequencing

Dose of
benzodiazepines

Dose of

Duration of the antidepressants

Task score

Task score

HAM-D7

Age at onset

Education

(years) (years) illness (years} (mg/day)’ (mg/day)” (Total) (raw) (z score®)
10.4 (4.8)
15.2 (1.9)

Age (years)

N (F/M)

—0.75 (1.3)

17.1 (4.49)
17.2 (4.3)

9.1 (14.0)
9.8 (16.0)

18.7 (22.4)
13.2 (22.8)

3.0 (3.9)
4.4 (5.3)

41.0 (10.6) 12.0 (2.2) 37.7 11.7)
11.9 (2.0) 32.2 (11.2)

37.1 (9.0)

54 (35/19)
22 (13/9)

Total patients

—0.97 (1.5)

Patients in acute
depression
Patients in

43.7 (10.9) 12.2 (2.3) 41.1 (10.8) 2.1 (2.2) 22.5 (21.7) 8.7 (12.7) 6.9 (2.9) 17.0 (4.5) —0.59 (1.2)

32 (22/10)

remission

'Paroxetine equivalent data are given as mean (SD).

HAM-D7, seven-item Hamilton Rating Scale for Depression.

1 group means and standard deviations.

3, scores were calculated using the age-matched contro
BACS, Brief Assessment of Cognition in Schizophrenia;

*Diazepam equivalent data are given as mean (SD).
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current episode of MDD and in full remission or
partial remission (mild depression), even after con-
trolling for the education level.

Second, examination of the relationships between
functional outcome and Digit Sequencing Task and
depressive scores in the two groups, patients with
current episode of MDD and in full remission or
partial remission (mild depression), the resuits were
different between the two: in the patients with current
episode of MDD, functional outcome was signifi-
cantly correlated with depressive scores (r=0.45,
df =21, P <0.05), but not with Digit Sequencing
Task scores (r= —0.14, df =21, P=0.54). Mean-
while, in a sample of full remitted or partial remitted
(mildly depressed) patients, functional outcome was
significantly correlated with both Digit Sequencing
Task scores (r= —0.43, df =31, P <0.05) and de-
pressive scores (r =0.38, df =31, P <0.05).

Third, in a multiple regression analysis with a
forward stepwise procedure, the depressive score in
the group of patients with current episode of MDD
(F=5.1, df=1, P<0.05) significantly contributed
to the prediction of the functional outcome, but the
Digit Sequencing Task score did not. Meanwhile in a
sample of full remitted or partial remitted (mildly
depressed) patients, the Digit Sequencing Task score
(F=4.5, df=1, P <0.05) significantly contributed
to the prediction of the functional outcome, but the
depressive score did not.

Fourth, examination of the relationships between
Digit Sequencing Task and depressive scores re-
vealed that Digit Sequencing Task scores were not
significantly correlated with depressive scores in
either patients with current episode of MDD
(r=—0.03, df =21, P=0.89) or in full remission
or partial remission (mild depression) (r= —0.32,
df =31, P=0.08). In addition, there were no sig-
nificant correlations between Digit Sequencing Task
scores and the dose of antidepressants (r= —0.13,
df =31, P=0.49) or benzodiazepines (r= —0.30,
df =31, P=0.09) in a sample of full remitted or
partial remitted (mildly depressed) patients.

Discussion

These findings in this study suggested relations
between MDD-associated deficit in verbal WM and
functional outcome in a sample of full remitted or
partial remitted (mildly depressed) patients. The
findings seems to be inconsistent with those of
Kennedy et al. (2007), who reported, in their review,
that residual symptomatology after remission from
depression may lead to enduring psychosocial im-
pairment, as may subtle neurocognitive deficits.
Nonetheless, the findings in this study do not under-
score the importance of clinical remission from

Working memory and outcome in depression 593

depression, which is defined objective outcome in-
dicated by a quantifiable score with a depressive
symptom measurement tool. On the contrary, symp-
tomatic full remission should be always achieved as
the primary goal of treatment, since it is the optimal
outcome in depression (Mclntyre et al. 2005; Méller
2008). Meanwhile, the findings in this study sug-
gested that enhancement of verbal WM function by,
e.g., cognitive rehabilitation may be useful to achieve
normalization of functioning as an important compo-
nent of remission (Zimmerman et al. 2006) when
symptomatic full remission is failed to achieve. Be-
sides, the possibility of influence of medications,
particularly benzodiazepines (Stewart 2005), on the
verbal WM dysfunction cannot completely be ruled
out. Another limitation in this study was that patients
in full remission and partial remission (mild depres-
sion) were combined for statistical analyses, mainly
because there were few patients in full remission.
Therefore, a further longitudinal study using patients
without benzodiazepines might be necessary to con-
firm the results of the present study.
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