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Cognitive deficits in old-age depression vary as a function of multiple factors; one rarely
examined factor is long-term psychiatric history. We investigated effects of psychiatric
history on cognitive performance in old-age depression and in remitted persons. In
the population-based Swedish National Study on Aging and Care in Kungsholmen
study, older persons (=60 years) without dementia were tested with a cognitive battery
and matched to the Swedish National Inpatient Register (starting 1969). Participants
were grouped according to current depression status and psychiatric history and
compared to healthy controls (n = 96). Group differences were observed for processing
speed, attention, executive functions, and verbal fluency. Persons with depression and
psychiatric inpatient history (n = 20) and late-onset depression (n = 49) performed
at the lowest levels, whereas cognitive performance in persons with self-reported
recurrent unipolar depression (n = 52) was intermediate. Remitted persons with inpatient
history of unipolar depression (n = 38) exhibited no cognitive deficits. Heart disease
burden, physical inactivity, and cumulative inpatient days modulated the observed group
differences in cognitive performance. Among currently depressed persons, those with
inpatient history, and late onset performed at the lowest levels. Importantly, remitted
persons showed no cognitive deficits, possibly reflecting the extended time since the
last admission (m = 15.6 years). Thus, the present data suggest that cognitive deficits
in unipolar depression may be more state- than trait-related. Information on profiles
of cognitive performance, psychiatric history, and health behaviors may be useful in
tailoring individualized treatment.

Keywords: depression, remission, psychiatric history, old-age, cognition

Introduction

Depression is not only highly prevalent, but also a highly recurring disorder that causes emotional
suffering along with reduced capacity to function (World Health Organization [WHO], 1993; APA,
2014).

Cognitive symptoms in depression are associated with longer episode duration, higher distress,
reduced remission rates, and higher relapse rates (Dunkin et al., 2000; McCall and Dunn, 2003;
Jaeger et al., 2006; Papakostas, 2014). However, reports on cognitive performance in old-age
depression have yielded discrepant results, ranging from deficits in a large number of cognitive
domains (processing speed; Butters et al., 2004; Kohler et al., 2010 attention; Ganguli et al., 2009;
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Thomas et al, 2009, executive functions; Beats et al., 1996;
Lockwood et al., 2002, episodic memory; Bickman and Forsell,
1994; Backman et al., 1996; Kramer-Ginsberg et al, 1999,
semantic memory; Zakzanis et al., 1998; Herrmann et al., 2007,
and spatial ability; Lesser et al., 1996; Elderkin-Thompson et al.,
2004), to lack of any such deficits (Baune et al., 2007; Fischer et al.,
2008; Krogh et al., 2012).

At least two types of old-age depression can be discerned.
Early onset age (<60 years) of recurrent depression, persisting
into late life, and late onset age (> 60 years) of the first depressive
episode. The latter type has been suggested to be associated
with vascular disease, and accompanied by pronounced executive
dysfunctions (Alexopoulos, 1997, 2006). Besides age of onset,
the neuropsychological profile of depression varies as a function
of numerous other factors, including inpatient status, and
cumulative illness burden (Lee et al., 2012; Hasselbalch et al.,
2013).

Although cognitive performance for some domains may
improve during remission of depressive symptoms (Biringer
et al., 2005, 2007; Story et al., 2008; Hammar and Ardal, 2012;
Lahr et al., 2014) most studies demonstrate incomplete cognitive
recovery (Beats et al., 1996; Nebes et al., 2000; Portella et al.,
2003; Yuan et al., 2008; Hasselbalch et al., 2011). Heterogeneity
of cognitive deficits during acute versus remitted states has
raised the question of whether these deficits are state- (present
during acute states) or trait- (present both in acute and remitted
states) related. However, a limitation of previous studies has
been that participants have been followed for relatively short
periods of time, which may account for the lack of cognitive
recovery.

Investigation of the effects of long-term psychiatric inpatient
history on depression-related cognitive deficits is important
to deepen the knowledge regarding when cognitive deficits
occur in depression. In the present project, we had access to
inpatient psychiatric history spanning over 30 years. The chief
objective was to study effects of psychiatric history on cognitive
performance in old-age depression.

Materials and Methods

Participants

The Swedish National Study on Aging and Care in Kungsholmen
(SNAC-K) is a longitudinal population-based study, including
randomly selected older (>60 years) persons. In total, 3353
persons completed baseline assessments consisting of a nurse
interview, a medical examination and self-report questionnaires.
Out of these, 2848 persons completed neuropsychological testing
(see Laukka et al., 2013). SNAC-K has been approved by the
ethical committee at the Karolinska Institutet, and the ethical
guidelines from the Declaration of Helsinki are followed. Written
informed consent was collected from all participants, or, if the
person was severely cognitively impaired, from next-of-kin.

Depression Diagnosis
Depressive symptoms were assessed with the Comprehensive
Psychopathological Rating Scale (CPRS; Asberg et al., 1978).

Information relevant for depression diagnosis was also obtained
from self-report questionnaires, thyroid function assessment,
and the examining physician’s clinical judgment. A geriatric
psychiatrist diagnosed unipolar depression according to ICD-
10 criteria (World Health Organization [WHO], 1993). For
a detailed description see Pantzar et al. (2014). In case of
disagreement between different sources of information, a senior
geriatric psychiatrist was consulted to make the final diagnosis.
The psychiatrists were blind to pharmacological therapy, as well
as to medical and psychiatric history.

The Swedish National Inpatient Register

Swedish physicians are required to report to the National
Inpatient Register (IPR). The register became national in 1969
and has been validated for research purposes (Ludvigsson
et al, 2011). After matching SNAC-K participants to the
IPR with personal identity numbers, information on primary
psychiatric diagnoses was obtained from 1969 to baseline
examination (2001-2004), thus covering up to 35 years. The
ICD-8 and -9 primary psychiatric diagnoses were converted into
ICD-10 categories. All persons with FO0-F09 diagnoses were
excluded. All data in this study, except the primary psychiatric
diagnoses of admissions from the IPR, derive from the SNAC-K
study.

Dementia Diagnosis

Diagnosis of dementia was made according to DSM-IV criteria
(APA, 2000) using a three-step procedure. First a preliminary
diagnosis was made by the examining physician. Next, the
preliminary diagnosis was compared to a second, independent,
diagnosis made by another physician based on computerized
data. In case of disagreement, a third physician was consulted to
make the final diagnosis. Participants who were non-demented
at baseline, but diagnosed with dementia during the follow-up
period (maximum 6 years) were considered to be in a prodromal
dementia phase at baseline (Table 1).

Study Sample

SNAC-K participants without dementia who completed
neuropsychological testing during baseline formed the basis for
the study sample. A group of healthy controls (HC, n = 96)
was randomly selected and screened for depression, psychiatric
inpatient history, stroke, cancer, Parkinson’s disease, diabetes,
and medication that may have negative effects on cognitive
performance (e.g., psychotropics, opioids, antiepileptics,
glucocorticoids, anticholinergics).

Based on psychiatric history and current depression status
(SNAC-K diagnosis), four groups were identified. The four
groups were (1) late-onset, unipolar depression, no history
(Depressed, No History; DNH, n = 49; mild: 57.1%, moderate:
38.8%, severe: 4.1%); (2) recurrent unipolar depression, self-
reported history (Depressed, Self-Reported History; DSRH,
52; mild: 50.0%, moderate: 46.2%, severe: 3.8%); (3)
depressed with a recurrent mix of psychiatric disorders, inpatient
history [Depressed, InPatient History; DIPH, n = 20; mild: 45.0%,
moderate: 35.0%, severe: 20.0%]; and (4) remitted unipolar

n =

Frontiers in Psychology | www.frontiersin.org

June 2015 | Volume 6 | Article 865


http://www.frontiersin.org/Psychology/
http://www.frontiersin.org/
http://www.frontiersin.org/Psychology/archive

Pantzar et al.

Psychiatric history and old-age depression

TABLE 1 | Background, health, and clinical characteristics across depression status and psychiatric history.

Healthy Depressed no Depressed Depressed Remitted p n?/o
controls (HC) history (DNH), self-reported inpatient history inpatient history
n=96 n=49 unipolar mixed (DIPH), unipolar
depression n=20 depression
(DSRH), n = 52 (RIPH), n = 38

Women: % 58.3 65.3 76.9 55.0 60.5 0.20 0.15
Age, baseline: M (SD) 71.3 9.9 80.3 (8.2) 745 (10.9) 71.8 (9.8) 68.3 (7.9) 0.00**  0.15
Years of education: M (SD) 1.7 4.0 10.6 10.6 (3.8) 1.1 (4.6) 12.0 (3.9) 0.27 0.02
Age, first admission: M (SD) - - - - - - 55.9 (17.6) 51.9 (11.8) 0.31 0.02
Age, last admission: M (SD) - - - - - - 63.0 (14.8) 52.6 (12.5) 0.00* 0.13
Psychiatric period, years: M (SD) - - - - - - 71 (8.8 0.7 2.1) 0.00**  0.24
Years since last admission: M (SD) - - - - - - 8.9 9.5 15.6 9.2 0.01** 0.1
No of admissions: M (SD) - - - - - - 5.2 4.9) 1.7 (1.7) 0.00**  0.22
No of inpatient days: M (SD) - - - - - - 175.3 (195.2) 411 67.9) 0.00**  0.21
MADRS: M (SD) 2.2 3.7) 12.7 (4.6) 14.6 4.8) 17.6 6.7) 2.6 (3.2) 0.00**  0.67
MMSE: M (SD) 29.1 (1.3 27.6 (2.2) 28.5 (1.7) 27.9 (2.5) 28.8 (1.5) 0.00**  0.10
Prodromal dementia: % 0 30.6 15.4 0 5.3 0.00**  0.39
Heart disease burden: M (SD) 0.30 (0.65) 0.90 (0.98) 0.52 (0.83) 0.60 (1.05) 0.21 (0.47) 0.00**  0.89
Vascular risk burden: M (SD) 0.97 (0.83) 1.25 (0.72) 0.94 (0.89) 1.20 (0.89) 1.03 (0.99) 0.31 0.02
Cerebralvascular disease: % 5.2 12.2 9.6 15.0 5.3 0.41 0.13
Physical inactivity: % 21.9 44.9 46.2 80.0 26.3 0.00**  0.35
Any medication: % 0 6.1 32.7 65.0 39.5 0.00**  0.53

TCAs: % 0 0 1.9 10.0 2.6 - -

SSRIs: % 0 0 21.2 20.0 23.7 - -

Other ADs: % 0 0 7.7 10.0 5.3 - -

Lithium: % 0 0 0 10.0 2.6 - -

Antipsychotics: % 0 6.1 3.8 40.0 53 - -

M, mean; SD, standard deviation; psychiatric period, age at last admission minus age first admission; MADRS, Montgomery and Asberg Depression Rating Scale; MMSE,
Mini Mental State Examination; prodromal dementia, persons receiving a DSM-IV dementia diagnosis at follow up 3 or 6 years after baseline examination; Heart disease
burden: heart failure, coronary heart, atrial fibrillation; Vascular risk burden: hypertension stage 2, obesity, diabetes, current smoking, high cholesterol; Physical inactivity:
never physically active or <2-3 times/month; TCA, Tricyclic antidepressant; SSRI, Selective serotonin reuptake inhibitors; Other antidepressants, Mirtazapin, Venlafaxin;

*p < 0.01, *p < 0.05.

depression, inpatient history [Remitted, InPatient History, RIPH,
n=38].

The group with a mixed psychiatric inpatient history had, in
total, 114 admissions across five ICD-10 categories (Psychoactive
substance use, F10-F19: f = 30; Schizophrenia and delusions,
F20-F29: f = 18; Mood/affective disorders, F30-F39: f = 46;
Neurotic, stress related, F40-F49: f = 19; and personality
disorders, F60-F69: f = 1). Occurrence of multiple psychiatric
categories was 45% (two categories: 30.0%; three categories:
15%). Within F30-F39, four persons had admissions for bipolar
disorders (15 admissions). The remitted group with an inpatient
history had, in total, 67 admissions for unipolar depression
only.

Neuropsychological Test Battery

Short-term memory was assessed by Digit Span (WAIS-III;
Wechsler, 1981), where outcome scores were number of correct
repetitions for forward and backward digit span. Pattern
comparison (Salthouse and Babcock, 1991) and digit cancellation
(Zazzo, 1974) were used to assess processing speed. Thirty
pattern combinations needed to be judged, as fast as possible,
to be same or different within 30 s, and the outcome was
average number of correct responses across two trials. For

digit cancellation, a sheet with 11 rows of random digits was
presented, and participants were asked to cross out the target
digit (4) as fast as possible. The outcome score was number of
correct responses within 30 s. Attention and executive functioning
were assessed by the Trail Making Test (TMT; Lezak, 2004).
TMT-A (attention) and TMT-B (executive functioning) each
consisted of 13 circles with the same distance between them. For
TMT-A, participants were required to connect encircled digits
in numerical order (1, 2, 3, etc.). In TMT-B, circles included
both digits and letters, and the participants’ task was to connect
these in alternating order (1-A, 2-B, 3-C, etc.). One careless
connection (>2 mm) was allowed, and the first mistake was
corrected by the test leader without resulting in a lower score. The
outcome for this task was completion times for participants with
12 correct connections. Verbal fluency (Lezak, 2004) required
oral generation of as many words as possible beginning with
a target letter (F and Aj; letter fluency), and generation of
words belonging to a specific category (occupations and animals;
category fluency). Each trial lasted 60 s. Outcomes were the
average number of words generated across the two subtests for
letter and category fluency, respectively. A list of 16 unrelated
nouns (e.g., carrot, ring, fork) was used to assess episodic memory
(free recall and recognition; Laukka et al., 2013). The outcome
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score for free recall was number of correctly recalled nouns
within 2 min. Immediately following free recall, a recognition
task was administered. Here, 32 nouns were presented (16 targets,
16 distracters), and participants were asked to judge whether or
not a word had been presented earlier (yes-no). The outcome
score for recognition was number of hits minus number of
false alarms. Semantic memory was assessed with tests of general
knowledge and vocabulary. Ten general knowledge questions
(e.g., When did Aristotle live?) with two response alternatives
was administered (Dahl et al., 2009), where the outcome score
was number of correct answers. The vocabulary task (SRB:1;
Dureman, 1960; Nilsson et al., 1997) consisted of 30 words, each
presented along with five alternatives. Participants’ task was to
choose the correct alternative. The outcome score was number of
correctly selected synonyms within 7 min. A 10-item, simplified
version (Vandenberg and Kuse, 1971; Rehnman and Herlitz,
2006) of the Shepherd-Metzler mental rotation test was used to
assess spatial ability. A target figure plus three rotated figures
were presented, and participants’ task was to decide which of the
three rotated figures matched the target figure within the 45 s
time limit. The outcome score was number of correctly selected
figures.

Statistical Analyses

ANOVAs and ¥? tests were used to assess group differences in
background characteristics. Cognitive performance differences
were assessed with one-way ANCOVAs (five groups), using
age and gender as covariates. Regression analyses were used to
examine contributions from clinical and health indicators to
group differences in cognitive performance.

Results

Background Characteristics
Background and health characteristics across the five groups are
reported in Table 1. Significant group differences were found
for age: DNH was older than all other groups, ps < 0.001;
DSRH was older than the remitted group, p < 0.01; Montgomery
and Asberg Depression Rating Scale (MADRS; Montgomery
and Asberg, 1979): HC and the remitted group scored lower
than all depressed groups, ps < 0.05; DIPH had a higher
score compared to the other depressed group, ps < 0.01; Mini
Mental State Examination (MMSE; Folstein et al., 1975); DNH
was outperformed by all groups, ps < 0.01, except DIPH, and
DIPH was further outperformed by HC and the remitted group,
p < 0.01; prodromal dementia: DNH had a higher proportion of
preclinical cases compared to all groups, ps < 0.05; heart disease
burden: DNH had a higher burden compared to all groups,
p < 0.05, except DIPH; physical inactivity: HC was less physically
inactive relative to all depressed groups, ps < 0.001, but not
relative to the remitted group; DIPH was more physically inactive
than all other groups, ps < 0.05; pharmacological therapy: DNH
was less medicated compared to the other groups, ps < 0.01;
DSRH was less medicated compared to DIPH.

Clinical characteristics for groups with a psychiatric inpatient
history are also reported in Table 1. Differences were observed

for all variables (ps < 0.05), except age at fist admission, (i.e.,
both groups had an on-set before age 60). The depressed group
with an inpatient history was older at last admission, had a longer
psychiatric period, had fewer years since last admission, and had
more admissions and inpatient days compared to the remitted

group.

Group Differences in Cognitive Performance
Reliable main effects of group were observed for pattern
recognition (F4 24 = 3.05, p < 0.05 n* = 0.052), digit
cancellation (Fy4 25 = 3.95, p < 0.01, n? = 0.066), TMT-A
(F4,204 = 2.53, p < 0.05, T]2 = 0.043), TMT-B (F4, 188 = 4.04,
p < 0.01, 12 = 0.079), letter fluency (F4, 243 = 4.76, p < 0.001,
n? = 0.073), and category fluency (F4,2420 = 3.64, p < 0.01,
n% = 0.057). See Table 2 for raw scores.

Follow-up analyses revealed that HC outperformed DIPH and
DNH for all significant outcomes (ps < 0.05), except for TMT-
A (DIPH), and also outperformed DSRH for pattern comparison
(ps < 0.05). DIPH was further outperformed by DSRH and the
remitted group on digit cancellation, letter and category fluency,
and on TMT-B by the remitted group (ps < 0.05). DNH was
outperformed by DSRH on digit cancellation and letter fluency,
and by the remitted group on letter fluency (p < 0.05).

A trend level group effect was observed for episodic free recall
(p = 0.074), whereas no deficits were observed for semantic
memory or spatial ability.

Calculations of effect sizes (Cohen’s d; Cohen, 1992) revealed
medium to large performance advantages of HC and depressed
with self-reported history, and medium advantages for the
remitted group, see Table 3.

Effects of Background Characteristics on

Group Differences in Cognitive Performance

As complementary analyses, a series of regression analyses were
run to identify contributions of different characteristics to group
differences in cognitive performance. These analyses focused on
cognitive tasks where reliable group differences were observed
in conjunction with reliable group differences in background,
health, or clinical characteristics (see above).

Heart disease burden (coronary heart disease, heart failure,
and atrial fibrillation) had significant effects for all cognitive
outcomes on the performance differences between HC and
DNH (ps < 0.01), except for TMT-A, so that group differences
were attenuated when this variable was included. Change in
beta coefficients, calculated as 100*(betal-beta2)/betal, ranged
from 23.3% (category fluency) to 32.9% (pattern comparison).
For TMT-A, prodromal dementia modulated the performance
difference between HC and DNH (p < 0.01) with a change
in beta coefficient of 38.6%. Heart disease burden continued
to modulate performance differences between DSRH and
DNH on digit cancellation (p < 0.01) and letter fluency
(ps < 0.05) with change in beta coeflicients of 21.9, and 12.3%,
respectively.

Physical inactivity had significant effects on all outcomes on
the performance differences between HC and DIPH (ps < 0.05),
with change in beta coefficients ranging from 31.3% (TMT-B) to
76.7% (pattern comparison). Physical inactivity also modulated
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TABLE 2 | Raw scores of cognitive performance across depression status and psychiatric history.

Cognitive tests Healthy Depressed no Depressed self-reported Depressed inpatient Remitted inpatient
controls (HC) history (DNH), unipolar depression history mixed (DIPH), history unipolar
n =96 n=49 (DSRH), n = 52 n=20 depression (RIPH),
n =38
M (SD) M (SD) M (SD) M (SD) M (SD)

Processing speed
Pattern comparison 14.52 (4.38) 10.86 (3.79) 12.78 (4.02) 12.72 (2.66) 14.24 (4.28)
Digit cancellation 17.72 (4.21) 13.98 .03) 1712 (3.07) 15.06 (4.03) 17.66 .38)
Short term memory
Digit Span forward 6.99 (1.87) 6.44 (1.67) 7.02 (2.03) 6.58 (1.47) 6.53 (1.80)
Digit Span backward 5.85 (2.04) 5.13 1.98) 6.14 (2.23) 5.21 1.62) 5.80 (2.04)
Attention and executive function
TMT-A, time (seconds) 14.27 (6.57) 21.81 (15.45)  16.09 (7.22) 17.82 (8.23) 14.25 (5.40)
TMT-B, time (seconds) 27.43 (12.16)  44.48 (30.93) 35.18 (17.03) 42.15 (22.26) 28.19 (17.30)
Verbal fluency
Letter fluency 13.93 (5.12) 10.67 (4.86) 13.63 (5.65) 10.03 (4.08) 13.88 (4.20)
Category fluency 18.89 (5.86) 14.72 (5.38) 16.66 (4.98) 14.83 4.17) 19.12 .81)
Episodic memory
Free recall 7.43 2.71) 5.89 (2.03) 6.29 (2.48) 6.18 (1.98) 6.95 (2.48)
Recognition 11.59 (3.09) 11.20 (3.48) 10.38 (3.28) 11.35 (2.47) 11.40 2.64)
Semantic memory
Vocabulary 22.79 (5.34) 19.84 (6.24) 21.81 5.84) 23.29 3.65) 22.39 (6.90)
General knowledge 6.90 (1.77) 6.83 (1.34) 6.94 (1.70) 7.06 (1.21) 7.03 (1.72)
Spatial ability
Mental rotation 6.37 (1.78) 5.51 (1.57) 5.84 (1.96) 5.56 (1.46) 6.08 (1.68)
M, mean; SD, standard deviation.
TABLE 3 | Effect sizes (Cohen’s d) for significant cognitive group differences.

Pattern Digit TMT-A TMT-B Letter fluency Category fluency

comparison cancellation
HC > DNH 1.13 1.00 0.61 0.59 0.66 0.80
HC > DSRH 0.50 n.s. n.s. n.s. n.s. n.s.
HC > DIPH 0.63 0.50 n.s. 0.85 0.66 0.88
DSRH > DIPH n.s. 0.57 n.s. n.s. 0.66 0.50
DSRH > DNH n.s. 1.13 n.s. n.s. 0.66 n.s
RIPH > DIPH n.s. 0.50 n.s. 0.71 0.75 1.10
RIPH > DNH n.s. n.s. n.s. n.s. 0.75 n.s.

n.s., non-significant. HC, Healthy controls, DNH, depressed, no history; DSRH, depressed, self-reported history, unipolar; DIPH, depressed, inpatient history, mixed;

RIPH: remitted, psychiatric inpatient history unipolar.

the performance difference between the remitted and DIPH for
letter fluency (p < 0.05), with a change in beta coefficient of
39.3%.

Number of cumulative inpatient days had significant effects on
performance differences between the remitted group and DIPH
for digit cancellation (p < 0.05) and TMT-B (p < 0.001). Change
in beta coefficients were 52.4 and 84.9%, respectively. Age at last
admission modulated the performance difference between the
remitted group and DIPH for digit cancellation (p < 0.05), with
a 33.9% change in beta coefficient.

Medication status and years since last inpatient admission did
not contribute to the observed group differences in cognitive
performance.

Discussion

The main findings of this study were that; (a) among currently
depressed persons, those with a psychiatric inpatient history, and
late onset performed at the lowest levels, (b) remitted unipolar
depression exhibited no cognitive deficits.

Cognitive Performance in Current Depression

In line with previous research, currently depressed persons
exhibited deficits in processing speed, attention, executive
functions, and verbal fluency (Beats et al., 1996; Lockwood et al.,
2002; Butters et al., 2004; Ganguli et al., 2009; Thomas et al., 2009;
Kohler et al., 2010).
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Depression is linked to neurobiological alterations (e.g., at
functional, structural, and neurochemical levels), especially in the
prefrontal cortex, and the temporal lobes (for reviews see Drevets,
2000; Lorenzetti et al., 2009). In addition, the prefrontal cortex
has been shown to be especially sensitive to corticosteroids (i.e.,
stress; Lupien et al., 1999; Young et al., 1999). This is consistent
with the observed depression-related deficits in processing speed,
attention, executive functions, and verbal fluency, all of which
draw on the prefrontal cortex.

Depressed persons with recurrent mixed psychiatric inpatient
history consistently performed at a low level, indicating that
psychiatric inpatient history is related to poorer cognitive
performance in old-age depression. Recurrent depression has
been associated with exacerbated cognitive deficits, a possible
reason being that depressive symptoms worsens with each
new episode (Takami et al., 2007; Robinson and Sahakian,
2008).

Neurobiologically, this may be reflected in prolonged stress-
reactivity on the hypothalamic-pituitary-adrenal (HPA) axis,
causing damaging levels of corticosteroids, and cortisol (see
Pariante and Lightman, 2008). In conjunction with the presence
of psychiatric co-morbidity, which has been shown to be a
predictor of cognitive deficits in depression (Baune et al., 2009),
and the vulnerabilities of an aging brain (Bickman et al., 2000;
Raz et al., 2005), it is therefore not unexpected that DIPH would
perform at a low cognitive level. However, note that psychiatric
inpatient history per se, without a current depressive episode (i.e.,
the remitted group), did not affect cognitive performance. Thus,
cognitive deficits were only observed in combination with current
depression.

Although lower cognitive performance in DIPH was an
expected finding, performance of persons with late-onset current
depression (DNH) was at a similar low level. Whereas cumulative
psychiatric illness may explain the poor cognitive performance
of DIPH, heart disease burden was shown to significantly
contribute to performance differences for DNH for all significant
cognitive outcomes. An exception was TMT-A, where prodromal
dementia modulated the performance difference. Co-morbidity
of cardiovascular disease and depression is highly frequent,
and also well known to have a bidirectional association (Barth
et al., 2004; Halaris, 2013). Further, heart disease is also known
to be associated with cognitive deficits (Pressler et al., 2010;
Dardiotis et al, 2012). Taken together, high frequencies of
vascular disease (Alexopoulos, 1997), and prodromal dementia,
which is well known to cause broad cognitive deficits (Backman
et al., 2005), may have resulted in a comparable negative impact
on cognition as recurrent psychiatric episodes requiring inpatient
care.

Cognitive Performance in Remitted Unipolar
Depression

The remitted group performed at the same cognitive level
as HC. The lack of cognitive deficits in remitted recurrent
unipolar depression is an interesting finding, as past research
suggests otherwise (Beats et al., 1996; Nebes et al., 2000; Portella
et al., 2003; Yuan et al, 2008; Hasselbalch et al., 2011, 2013;
Bora et al., 2013). A recent review on cognitive functioning in

remitted depression (Douglas and Porter, 2009) suggests that
deficits in attention and executive functions may be trait markers
of depression, whereas deficits in other cognitive domains
may be state-related. However, heterogeneity of definitions and
durations of remission make previous results difficult to interpret.
For example, remission definitions varied from MADRS scores
of 50% improvement, to a score less than 10, 9, or 8. Durations
typically ranged from 1 to 6 months, or were not specified
(Beats et al.,, 1996; Beblo et al., 1999; O’Brien et al., 2004;
Lee et al.,, 2007). Studies on cognitive performance and long-
term remission in depression are scarce, but one study with a
remission duration of 6 years reported a remaining deficit in
global cognitive functioning (Hasselbalch et al., 2013). On the
other hand, a study with a follow-up time of 10 years reported
normalization of effortful information processing (Hammar and
Ardal, 2012).

We report a complete lack of cognitive deficits in remitted
depression in old-age. Conceivably, a key factor here is the
extended time since the last admission (m = 15.6 years).
Furthermore, this remitted group had a MADRS score of 2.6,
and thus few residual depressive symptoms. These results, along
with those of prior research, suggest that cognitive deficits
in unipolar depression may be more state- than trait-related,
and take considerably longer time to remit in comparison to
depressive symptoms.

Physical Inactivity, Cumulative Inpatient Days,
Age at Last Admission

In analyzing factors contributing to cognitive group differences,
we found that physical inactivity (all cognitive outcomes),
inpatient days (processing speed,
functions), and older age at last admission (processing speed),
modulated performance differences between DIPH and the HC
as well as with the remitted group. Thus, these factors may
partly explain the poor cognitive performance observed for
DIPH. As cumulative illness burden is associated with relapse
(APA, 2014), and physical inactivity is associated with old-age
depression (Wassink-Vossen et al., 2014), these factors may have
contributed to relapse for DIPH, and also to the exacerbated
cognitive deficits observed in this group (Takami et al., 2007;
Robinson and Sahakian, 2008).

cumulative executive

Limitations

Matching older SNAC-K participants to the IPR provided an
opportunity to target all primary psychiatric inpatient diagnoses
dating 35 years back in time. However, given the time span,
with changes from ICD-8 to -9- and-10, and differences in
clinical settings — the overall positive predictive value (PPV)
of diagnoses in the IPR is estimated to be 85-95%, and
3.1% of psychiatric primary diagnoses are estimated to be
missing (Ludvigsson et al., 2011). Also, treatment information
(e.g., pharmacological, ECT) received during admissions was
lacking. Because findings from this cross-sectional study
suggest that cognitive deficits in unipolar depression may
be more state than trait related, longitudinal research on
long-term remission, and cognitive performance in aging is
warranted.
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Implications

Relapse rates in psychiatric disorders remain high (APA, 2014).
Cognitive symptoms are associated with higher relapse rates
(Dunkin et al., 2000; Jaeger et al., 2006) and reduced quality of life
(Shimuzu et al., 2013). As shown in this study, they may also take
long time to remit. Therefore, combined profiles of psychiatric
history, cognitive performance and health behaviors may provide
important clues to individualized treatment. This is especially so
as 30-60% of depressed persons may be classified with treatment-
resistant depression (Fava, 2003). For example, a depressed older
person may benefit from aerobic exercise not only in terms of
symptom relief (Greer and Trivedi, 2009), but also with regard
to executive functioning (Colcombe and Kramer, 2003).

Conclusion

Currently depressed persons exhibited deficits in processing
speed, attention, executive functions, and verbal fluency, and
those with a psychiatric inpatient history and late-onset
depression performed at the lowest levels. Another important
finding is that cognitive residuals in unipolar depression may
largely be a function of time spent in remission; as we observed
no cognitive deficits in the remitted group.

Funding

The funding sources did not play a role in this study. The
Swedish National Study on Aging and Care, SNAC (www.snac.

References

Alexopoulos, G. (1997). Vascular depression hypothesis. Arch. Gen. Psychiatry 54,
915-922. doi: 10.1001/archpsyc.1997.01830220033006

Alexopoulos, G. (2006). The vascular depression hypothesis: 10 years later. Biol.
Psychiatry 60, 1304-1305. doi: 10.1016/j.biopsych.2006.09.006

APA. (2000). Diagnostic and Statistical Manual of Mental Disorders DSM-IV-TR,
4th Edn. Washington, DC: American Psychiatric Association.

APA. (2014). Diagnostic and Statistical Manual of Mental Disorders DSM 5, 5th
Edn. Arlington, VA: American Psychiatric Publishing.

Asberg, M., Montgomery, S., Perris, C., Schalling, D., and Sedvall, G. (1978).
A comprehensive psychopathological rating scale. Acta Psyciatr. Scand. Suppl.
271, 5-27. doi: 10.1111/j.1600-0447.1978.tb02357.x

Bickman, L., and Forsell, Y. (1994). Episodic memory functioning in a
community-based sample of old adults with major depression: utilization of
cognitive support. Abnorm. Psychol. 103, 361-370. doi: 10.1037/0021-843X.103.
2.361

Béickman, L., Ginovart, N., Dixon, R. A., Wahlin, T. B., Wahlin, A., Halldin, C.,
et al. (2000). Age-related cognitive deficits mediated by changes in the striatal
dopamine system. Am. Psychiatr. 157, 635-637. doi: 10.1176/appi.ajp.157.4.635

Biackman, L., Hill, R, and Forsell, Y. (1996). The influence of depressive
symptomatology on episodic memory functioning among clinically non-
depressed older adults. Abnorm. Psychol. 105, 97-105. doi: 10.1037/0021-
843X.105.1.97

Bickman, L., Jones, S., Berger, A. K., Laukka, E. J., and Small, B. J. (2005). Cognitive
impairment in preclinical Alzheimer’s disease: a meta-analysis. Neuropsychology
19, 520-531. doi: 10.1037/0894-4105.19.4.520

Barth, J., Schumacher, M., and Herrmann-Lingen, C. (2004). Depression as a risk
factor for mortality in patients with coronary heart disease: a meta-analysis.
Psychosom. Med. 66, 802-813. doi: 10.1097/01.psy.0000146332.53619.b2

org) is financially supported by the Ministry of Health and
Social Affairs, Sweden, the participating County Councils and
Municipalities, and the Swedish Research Council. In addition,
specific grants were obtained from Karolinska Institutet (AP, EL),
“Gamla Tjdnarinnor” foundation (AP), Osterman’s foundation
(EL), the Swedish Council for Working Life and Social Research
(LB), the Swedish Research Council (EL, LB), Swedish Brain
Power (LB) an Alexander von Humboldt Research Award (LB),
and a donation from the af Jochnick Foundation (LB).

Author Contributions

AP, conception of the study, execution of statistical analyses,
manuscript first draft. EL, conception of the study, review and
critique of the manuscript, supervised all stages of the study.
AA, made all depression diagnoses, review and critique of
the manuscript. LB, wrote the protocol for the cognitive data
collection in SNAC-K, conception of the study, review and
critique of the manuscript, supervised all stages of the study.

Acknowledgments

We thank all staff involved in the data collection and
management in the SNAC-K study; Professor Diana De Ronchi,
Bologna University, for her expert advice on depression
diagnostics; Kristina Johnell for her expert advice on register-
based studies and Ingemar Kéreholt and Giola Santoni for their
statistical guidance.

Baune, B., McAfoos, J., Leach, G., Quirk, F., and Mitchell, D. (2009). Impact
of psychiatric and medical comorbidity on cognitive function in depression.
Psychiatr. Clin. Neurosci. 63, 392-400. doi: 10.1111/j.1440-1819.2009.01971.x

Baune, B., Suslow, T., Arolt, V., and Berger, K. (2007). The relationship
between psychological dimensions of depressive symptoms and cognitive
functioning in the elderly - The MEMO-Study. Psychiatr. Res. 41, 247-254. doi:
10.1016/j.jpsychires.2006.06.004

Beats, B. C., Sahakian, B. J., and Levy, R. (1996). Cognitive performance in tests
sensitive to frontal lobe dysfunction in the elderly depressed. Psychol. Med. 26,
591-603. doi: 10.1017/50033291700035662

Beblo, T., Baumann, B., Bogerts, B., Wallesch, C., and Hermann, M. (1999).
Neuropsychological correlates of major depression: a short-term follow-up.
Cogn. Neurosci. 4, 333-341. doi: 10.1080/135468099395864

Biringer, E., Lundervold, A., Stordal, K., Mykletun, A., Egeland, J., Bottlender, R.,
et al. (2005). Executive function improvement upon remission of recurrent
unipolar depression. Eur. Arch. Psychiatr. Clin. Neurosci. 255, 373-380. doi:
10.1007/500406-005-0577-7

Biringer, E., Mpykletun, A. Sundet, K., Kroken, R. Stordal, K. I, and
Lund, A. (2007). A longitudinal analysis of neurocognitive function
in unipolar depression. Clin. Exp. Neuropsychol. 29, 879-891. doi:
10.1080/13803390601147686

Bora, E., Harrisson, B. J., Yiicel, M., and Pantelis, C. (2013). Cognitive impairment
in euthymic major depressive disorder: a meta-analysis. Psychol. Med. 43,
2017-2026. doi: 10.1017/50033291712002085

Butters, M. A., Whyte, E. M., Nebes, R. D., Begley, A. E., Dew, M. A., Mulsant,
B. H., et al. (2004). The nature and determinants of neuropsychological
functioning in late-life depression. Arch. Gen. Psychiatr. 61, 587-595. doi:
10.1001/archpsyc.61.6.587

Cohen, J. (1992). A power primer. Psychol. Bull. 112, 155-159. doi: 10.1037/0033-
2909.112.1.155

Frontiers in Psychology | www.frontiersin.org

June 2015 | Volume 6 | Article 865


www.snac.org
www.snac.org
http://www.frontiersin.org/Psychology/
http://www.frontiersin.org/
http://www.frontiersin.org/Psychology/archive

Pantzar et al.

Psychiatric history and old-age depression

Colcombe, S., and Kramer, A. F. (2003). Fitness effects on the cognitive function of
older adults: a meta-analytic study. Psychol. Sci. 14, 125-130. doi: 10.1111/1467-
9280.t01-1-01430

Dahl, M., Allwood, C. M., and Hagberg, B. (2009). The realism in older people’s
confidence judgments of answers to general knowledge questions. Psychol.
Aging 24, 234-238. doi: 10.1037/a0014048

Dardiotis, E., Giamouzis, G., Mastrogiannis, D., Vogiatzi, C., Skoularigis, J.,
Triposkiadis, F., et al. (2012). Cognitive impairment in heart failure. Cardiol.
Res. Pract. 2012, 1-9. doi: 10.1155/2012/595821

Douglas, K. M., and Porter, R. J. (2009). Longitudinal assessment of
neuropsychological function in major depression. Aust. N. Z. Psychiatry
43, 1105-1117. doi: 10.3109/00048670903279887

Dunkin, J., Leuchter, A., Cook, I., Kasl-Godley, J., Abrams, M., and Rosenberg-
Thompson, S. (2000). Executive dysfunction predicts non-response to
fluoxetine in major depression. Aff. Dis. 60, 13-23. doi: 10.1016/S0165-
0327(99)00157-3

Drevets, W. C. (2000). Functional anatomical abnormalities in limbic and
prefrontal cortical structures in major depression. Prog. Brain Res. 126, 413-
431. doi: 10.1016/s0079-6123(00)26027-5

Dureman, L. (1960). SRB:1. Stockholm: Psykologiférlaget.

Elderkin-Thompson, V., Kumar, A, Mintz, J., Boone, K., Bahng, E, and
Lavretsky, H. (2004). Executive dysfunction and visuospatial ability among
depressed elders in a community setting. Arch. Clin. Neuropsychol. 19, 597-611.
doi: 10.1016/j.acn.2003.08.009

Fava, M. (2003). Diagnosis and definition of treatment-resistant depression. Biol.
Psychiatry 53, 649-659. doi: 10.1016/S0006-3223(03)00231-2

Fischer, C., Scweizer, T., Atkins, J., Bozanovic, R., Norris, M., Hermann, N.,
et al. (2008). Neurocognitive profiles in older adults with and without
major depression. Int. Geriatr. Psychiatr. 3, 851-856. doi: 10.1002/
gps.1994

Folstein, M., Folstein, S., and McHugh, P. (1975). Mini-mental state: a practical
method for grading the cognitive state of patients for the clinician. Psychiatr.
Res. 12, 189-198. doi: 10.1016/0022-3956(75)90026-6

Ganguli, M., Snitz, B., Vander Bilt, J., and Chang, C.-C. (2009). How much do
depressive symptoms affect cognition at the population level? Int. Geriatr.
Psychiatr. 24, 1277-1284. doi: 10.1002/gps.2257

Greer, T. L., and Trivedi, M. H. (2009). Exercise in the treatment of depression.
Curr. Psychiatr. Rep. 11, 466-472. doi: 10.1007/s11920-009-0071-4

Halaris, A. (2013). Co-morbidity between cardiovascular pathology and
depression: role of inflammation. Mod. Trends Paharmacopsychiatri. 28,
144-161. doi: 10.1159/000343981

Hammar, A., and Ardal, G. (2012). Effortful information processing in patients
with major depression — A 10-year follow-up study. Psychiatr. Res. 198, 420-
423. doi: 10.1016/j.psychres.2011.11.020

Hasselbalch, B. J., Knorr, U., Hasselbalch, S. G., Gade, A., and Kessing, L. V. (2013).
The cumulative load of depressive illness is associated with cognitive function in
the remitted state of unipolar depressive disorder. Eur. Psychiatr. 28, 349-355.
doi: 10.1016/j.eurpsy.2012.03.004

Hasselbalch, B. J., Knorr, U,, and Vedel Kessing, L. (2011). Cognitive impairment
in the remitted state of unipolar depressive disorder: a systematic review. Aff.
Dis. 134, 20-31. doi: 10.1016/j.jad.2010.11.011

Herrmann, L., Goodwin, G., and Ebmeier, K. (2007). The cognitive
neuropsychology of depression in the elderly. Psychol. Med. 37, 1693-1702. doi:
10.1017/50033291707001134

Jaeger, J., Berns, S., Uzelac, S., and Davis-Conway, S. (2006). Neurocognitive deficits
and disability in major depressive disorder. Psychiatr. Res. 145, 39-48. doi:
10.1016/j.psychres.2005.11.011

Kramer-Ginsberg, E., Greenwald, B. S., Krishnan, K. R, Christiansen, B.,
Ashtari, M., Patel, M., et al. (1999). Neuropsychological functioning and
MRI signal hyperintensities in geriatric depression. Am. Psychiatry 156,
438-444.

Krogh, J., Videbech, P., Renvillard, S. G., Garde, A. H., Jorgensen, M. B,
and Nordentoft, M. (2012). Cognition and HPA axis reactivity in mildly to
moderately depressed outpatients. A case-control study. Nord. J. Psychiatry 66,
414-421. doi: 10.3109/08039488.2012.665081

Kohler, S., Thomas, A., Barnett, N., and O’Brien, J. (2010). The pattern and course
of cognitive impairment in late-life depression. Psychol. Med. 40, 591-602. doi:
10.1017/50033291709990833

Lahr, D., Beblo, T., and Hartje, W. (2014). Cognitive performance and
subjective complaints before and after remission of major depression. Cogn.
Neuropsychiatr. 12, 25-45. doi: 10.1080/13546800600714791

Laukka, E. J., Lovdén, M., Herlitz, A., Karlsson, S., Ferencz, B., Pantzar, A., et al.
(2013). Genetic effects on old-age cognitive functioning: a population-based
study. Psychol. Aging 1, 262-274. doi: 10.1037/a0030829

Lee, J. S., Potter, G. G., Wagner, H. R.,, Welsh-Bohmer, K. A, and Steffens,
D. C. (2007). Persistent mild cognitive impairment in geriatric depression. Int.
Psychogeriatr. 19, 125-135. doi: 10.1017/51041610206003607

Lee, R, Hermens, D., Porter, M., and Redoblado-Hodge, M. (2012). A meta-
analysis of cognitive deficits in first-episode major depressive disorder. Aff. Dis.
140, 113-124. doi: 10.1016/j.jad.2011.10.023

Lesser, I. M., Boone, K. M., Mehringer, C. M., Wohl, M. A,, Berman, N., and Miller,
B. L. (1996). Cognition and white-matter hyperintensitites in older depressed
patients. Am. Psychiatry 153, 1280-1287. doi: 10.1176/ajp.153.10.1280

Lezak, M. D. (2004). Neuropsychological Assessment, 4th Edn. New York: Oxford
University Press.

Lockwood, K. A., Alexopoulos, G. S., and van Gorp, W. G. (2002). Executive
dysfunction in geriatric depression. Am. Psychiatry 159, 1119-1126. doi:
10.1176/appi.ajp.159.7.1119

Lorenzetti, V., Allen, N. B., Fornito, A., and Yiicel, M. (2009). Structural brain
abnormalities in major depressive disorder: a selective review of recent MRI
studies. Aff. Dis. 117, 1-17. doi: 10.1016/j.jad.2008.11.021

Ludvigsson, J. F., Andersson, E. Ekbom, A., Feychting, M. Kim, J.-L,
Reuterwall, C., et al. (2011). External review and validation of the Swedish
national inpatient register. BMC Public Health 11:450. doi: 10.1186/1471-2458-
11-450

Lupien, S., Gillin, C., and Hauger, R. (1999). Working memory is more sensitive
than declerative memory to the acute effects of corticosteroids: a dose-response
in humans. Behav. Neurosci. 113, 420-430. doi: 10.1037/0735-7044.113.
3.420

McCall, W. V., and Dunn, A. G. (2003). Cognitive deficits are associated with
functional impairment in severely depressed patients. Psychiatr. Res. 121, 179~
184. doi: 10.1016/j.psychres.2003.09.003

Montgomery, S. A., and Asberg, M. (1979). A new depression scale designed to be
sensitive to change. Br. J. Psychiatry 134, 382-389. doi: 10.1192/bjp.134.4.382

Nebes, R. D., Pollock, B. G., Houck, P. R, Butters, M. A.,, Mulsant, B. H,,
Zmuda, M. D., et al. (2000). Persistence of cognitive impairment in geriatric
patients following antidepressant treatment: a randomized double-blind clinical
trial with nortriptyline and paroxetine. Psychiatr. Res. 37, 99-108. doi:
10.1016/S0022-3956(02)00085-7

Nilsson, L.-G., Bickman, L., Erngrund, K., Nyberg, L., Adolfsson, R., Bucht, G.,
et al. (1997). The Betula prospective cohort study: memory, health, and aging.
Aging Neuropsychol. Cogn. 4, 1-32. doi: 10.1080/13825589708256633

O’Brien, J. T., Lloyd, A., McKeith, I, Gholkar, A., and Ferrier, N. (2004).
A longitudinal study of hippocampal volume, cortisol levels, and
cognition in older depressed subjects. Am. Psychiatry 161, 2081-2090.
doi: 10.1176/appi.ajp.161.11.2081

Pantzar, A., Laukka, E. J., Atti, A.-R,, Fastbom, J., Fratiglioni, L., and Backman, L.
(2014). Cognitive deficits in unipolar old age depression: a population-based
study. Psychol. Med. 44, 937-947. doi: 10.1017/S0033291713001736

Papakostas, G. I. (2014). Cognitive symptoms in patients with major depressive
disorder and their implications for clinical practice. Clin. Psychiatry 75, 8-14.
doi: 10.4088/JCP.13r08710

Pariante, C. M., and Lightman, S. L. (2008). The HPA axis in major depression:
classical theories and new developments. Trends Neurosci. 31, 464-468. doi:
10.1016/j.tins.2008.06.006

Portella, M. J., Marcos, T., Rami, L., Navarro, V., Gasto, C., and Salamero, M.
(2003). Residual cognitive impairment in late-life depression after a 12-
month period follow-up. Int. Geriatr. Psychiatr. 18, 571-576. doi: 10.1002/
gps.895

Pressler, S., Subramanian, U., Kareken, D., Perkins, S., Gradus-Pizlo, 1., Sauve, M. J.,
et al. (2010). Cognitive deficits in chronic heart failure. Nurse Res. 59, 127-139.
doi: 10.1097/NNR.0b013e3181d1a747

Raz, N., Lindenberger, U., Rodrigue, K. M., Kennedy, K. M., Head, D,
Williamson, A., et al. (2005). Regional brain changes in aging healthy adults:
general trends, individual differences and modifiers. Cereb. Cortex 15, 1676—
1689. doi: 10.1093/cercor/bhi044

Frontiers in Psychology | www.frontiersin.org

June 2015 | Volume 6 | Article 865


http://www.frontiersin.org/Psychology/
http://www.frontiersin.org/
http://www.frontiersin.org/Psychology/archive

Pantzar et al.

Psychiatric history and old-age depression

Rehnman, J., and Herlitz, A. (2006). Higher face recognition ability in girls:
magnified by own-sex and own-ethnicity bias. Memory 14, 289-296. doi:
10.1080/09658210500233581

Robinson, O. J., and Sahakian, B. J. (2008). Recurrence in major depressive
disorder: a neurocognitive perspective. Psychol. Med. 38, 315-318. doi:
10.1017/50033291707001249

Salthouse, T. A., and Babcock, R. L. (1991). Decomposing adult age differences in
working memory. Dev. Psychol. 27, 763-776. doi: 10.1037/0012-1649.27.5.763

Shimuzu, Y., Kitagawa, N., Mitsui, N., Fujii, Y., Toyomaki, A., Hashimoto, N.,
et al. (2013). Neurocognitive impairments and quality of life in unemployed
patients with remitted major depressive disorder. Psychiatr. Res. 210, 913-918.
doi: 10.1016/j.psychres.2013.08.030

Story, T. J., Potter, G. G., Attix, D. K., Welsh-Bohmer, K. A., and Steffens,
D. C. (2008). Neurocognitive correlates of response to treatment
in late-life depression. Am. J. Geriatr. Psychiatry 16, 752-759. doi:
10.1097/JGP.0b013e31817e739a

Takami, H., Okamoto, Y., Yamashita, H., Okada, G., and Yamawaki, S. (2007).
Attenuated anterior cingulate activation during a verbal fluency task in elderly
patients with a history of multiple-episode depression. Am. Geriatr. Psychiatry
15, 594-603. doi: 10.1097/01.JGP.0b013e31802ea919

Thomas, A., Gallagher, P., Robinson, L., Porter, R., Young, A., Ferrier, L,
et al. (2009). A comparison of neurocognitive impairment in younger
and older adults with major depression. Psychol. Med. 39, 725-733. doi:
10.1017/50033291708004042

Vandenberg, S. G., and Kuse, A. R. (1971). Mental rotations, a group test of
three-dimensional spatial visualization. Percept. Mot. Skills 47, 599-604. doi:
10.2466/pms.1978.47.2.599

Wassink-Vossen, S., Collard, R. M., Oude Voshaar, R. C., Comjis, H. C., de Vocht,
H. M., and Naarding, P. (2014). Physical (in)activity and depression in older
people. Aff. Dis. 161, 65-72. doi: 10.1016/j.jad.2014.03.001

Wechsler, D. A. (1981). Wechsler Adult Intelligence Scale - Revised. New York:
Psychological Corporation.

World Health Organization [WHOJ]. (1993). The ICD-10 Classification of Mental
and Behavioural Disorders: Clinical Descriptions and Diagnostic Guidelines.
Geneva: World Health Organization.

Young, A., Sahakian, B., Robbins, T., and Cowen, P. (1999). The effects of
chronic administration of hydrocortisone on cognitive function in normal
male volunteers. Psychopharmacology 145, 260-266. doi: 10.1007/s0021300
51057

Yuan, Y., Zhang, Z., Bai, F., Yu, H, Shi, Y., Qian, Y., et al. (2008). Abnormal
neural activity in the patients with remitted geriatric depression: a resting
state functional magnetic resonance imaging study. Aff. Dis. 111, 145-152. doi:
10.1016/j.jad.2008.02.016

Zakzanis, K., Leach, L., and Kaplan, E. (1998). On the nature and pattern
of neurocognitive function in major depressive disorder. Neuropsychiatr.
Neuropsychol. Behav. Neurol. 11, 111-119.

Zazzo, R. (1974). Test Des Deux Barrages. Actualités Pédagogiques et Psychologiques,
Vol. 7. Neuchétel: Delachaux et Nestlé.

Conflict of Interest Statement: The authors declare that the research was
conducted in the absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Copyright © 2015 Pantzar, Atti, Bickman and Laukka. This is an open-access
article distributed under the terms of the Creative Commons Attribution License
(CC BY). The use, distribution or reproduction in other forums is permitted,
provided the original author(s) or licensor are credited and that the original
publication in this journal is cited, in accordance with accepted academic practice.
No use, distribution or reproduction is permitted which does not comply with these
terms.

Frontiers in Psychology | www.frontiersin.org

June 2015 | Volume 6 | Article 865


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://www.frontiersin.org/Psychology/
http://www.frontiersin.org/
http://www.frontiersin.org/Psychology/archive

	Effects of psychiatric history on cognitive performance in old-age depression
	Introduction
	Materials and Methods
	Participants
	Depression Diagnosis
	The Swedish National Inpatient Register
	Dementia Diagnosis
	Study Sample
	Neuropsychological Test Battery
	Statistical Analyses

	Results
	Background Characteristics
	Group Differences in Cognitive Performance
	Effects of Background Characteristics on Group Differences in Cognitive Performance

	Discussion
	Cognitive Performance in Current Depression
	Cognitive Performance in Remitted Unipolar Depression
	Physical Inactivity, Cumulative Inpatient Days, Age at Last Admission
	Limitations
	Implications

	Conclusion
	Funding
	Author Contributions
	Acknowledgments
	References


