
Cognitive deficits in unipolar old-age depression:
a population-based study

A. Pantzar1*, E. J. Laukka1, A. R. Atti1,2, J. Fastbom1, L. Fratiglioni1,3 and L. Bäckman1

1Aging Research Center, Karolinska Institutet, Stockholm University, Stockholm, Sweden
2 Institute of Psychiatry P. Ottonello, Bologna University, Bologna, Italy
3Stockholm Gerontology Research Center, Stockholm, Sweden

Background. There is substantial variability in the degree of cognitive impairment among older depressed persons.
Inconsistencies in previous findings may be due to differences in clinical and demographic characteristics across
study samples. We assessed the influence of unipolar depression and severity of depression on cognitive performance
in a population-based sample of elderly persons aged 560 years.

Method. Eighty-nine persons fulfilled ICD-10 criteria for unipolar depression (mild, n=48; moderate, n=38; severe, n=3)
after thorough screening for dementia (DSM-IV criteria), psychiatric co-morbidities and antidepressant pharmaco-
therapy. Participants (n=2486) were administered an extensive cognitive test battery.

Results. Moderate/severe unipolar depression was associated with poorer performance on tasks assessing processing
speed, attention, executive function, verbal fluency, episodic memory and vocabulary. Mild depression was associated
with poorer performance in processing speed, and few differences between mild and moderate/severe depression were
observed. No association between depression and short-term memory, general knowledge or spatial ability was
observed. Increasing age did not exacerbate the depression-related cognitive deficits, and the deficits remained largely
unchanged after excluding persons in a preclinical phase of dementia. Furthermore, depression-related cognitive deficits
were not associated with other pharmacological treatments that may affect cognitive performance.

Conclusions. Cognitive deficits in unipolar old-age depression involve a range of domains and the cognitive deficits
seem to follow the spectrum of depression severity. The finding that mild depression was also associated with poorer
cognitive functioning underscores the importance of detecting mild depression in elderly persons.
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Introduction

Mood disorders are highly prevalent, distressing
and detrimental to daily functioning at any age
(WHO, 1993, 2005; APA, 2000). However, they
may be especially problematic in old age, as the
depressive symptoms add to other diseases and phys-
ical disabilities (Gottfries, 2001; Beekman et al. 2002;
Alexopoulos, 2005).

Older individuals with mood disorders show defic-
its in a range of cognitive domains (for reviews, see
Burt et al. 1995; Kindermann & Brown, 1997; Veiel,
1997; Zakzanis et al. 1998; Hermann et al. 2007;
Thomas & O’Brien, 2008). Depression-related impair-
ments have been observed in processing speed
(Beats et al. 1996; Butters et al. 2004; Köhler et al.
2010), attention (Ganguli et al. 2009; Thomas et al.

2009), working memory (Nebes et al. 2000; Zakzanis
et al. 1998), executive functions (Degl’Innocenti et al.
1998; Sheline et al. 2006; Elderkin-Thompson et al.
2007), semantic memory (Zakzanis et al. 1998;
Herrmann et al. 2007), episodic memory (Bäckman &
Forsell, 1994; Bäckman et al. 1996; Veiel, 1997;
Ganguli et al. 2009) and visuospatial function (Bhalla
et al. 2006; Thomas et al. 2009). However, variability
in the size of observed depression-related deficits is
high, with several studies even failing to find differ-
ences between depressed patients and controls
(Baune et al. 2007; Fisher et al. 2008; Krogh et al. 2012).

Variability of cognitive deficits in depression may
originate from differences across a range of clinical
and demographic characteristics. A recent meta-
analysis of middle-aged persons with a first episode
of major depressive disorder (MDD) documented the
effects of five clinical and demographic characteristics
on cognitive variability: symptom remission, in-patient
status, antidepressant usage, age and education (Lee
et al. 2012). Each of these factors contributed to
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heterogeneity in effect sizes in at least one cognitive
domain. Other characteristics that may affect variabil-
ity in depression-related cognitive impairment include
co-morbid psychiatric diagnoses (e.g. schizophrenia,
anxiety disorders), type (e.g. MDD, bipolar disorder)
and severity (i.e. mild, moderate, severe). Previous
studies have often combined groups that are hetero-
geneous. For example, some studies mix depressed
participants with or without antidepressant medi-
cations and psychiatric co-morbidities whereas others
do not control for important demographic variables,
such as level of education. Hence, studying specific
mood disorders while controlling for clinical and
demographic characteristics would seem to be crucial
in this field of research.

Current knowledge on depression and cognition is
largely based on results from clinical samples of indi-
viduals with severe depression who have sought treat-
ment in mental health-care settings (Eaton et al. 2008).
As older depressed persons are less likely to report
affective symptoms and more likely to report psycho-
somatic complaints than their younger counterparts
(Gallo et al. 1997; Brodaty et al. 2001), elderly persons
with mild depression may not be detected by the
health-care system. Thus, large-scale population-based
studies may be more suitable to study milder forms of
depression. However, knowledge of the associations
between depression and cognitive performance from
population-based studies is sparse. In addition, most
studies are based on the DSM-IV (APA, 2000) whereas
ICD-10 (WHO, 1993) may be more suitable in
population-based settings, as it also enables identifi-
cation of persons with mild depression.

The primary aim of the current study was to investi-
gate the effect of unipolar depression on performance
in a range of cognitive domains in an elderly
population free of dementia and antidepressant phar-
macotherapy, while controlling for potential confoun-
ders. Additional aims were to assess depression
severity and potential interaction effects between age
and depression in relation to cognitive performance.

Method

Participants

The Swedish National Study on Aging and Care
in Kungsholmen (SNAC-K) includes an extensive
medical, social and psychological database. SNAC-K
has been approved by the ethics committee at the
Karolinska Institutet, Stockholm, Sweden, and the
ethical guidelines from the Declaration of Helsinki
are followed. Participants were selected randomly
(based on birth dates, stratified by quarters, for
3 years of baseline data collection) from elderly

persons aged 560 years registered as residents in the
Kungsholmen municipality in Stockholm, Sweden,
belonging to prespecified age cohorts. At baseline,
the total number of participants was 3363. Data were
collected using clinical examinations, structured inter-
views and self-report questionnaires, and an extensive
cognitive test battery was administered to 2848 partici-
pants (see Laukka et al. 2013 for a thorough description
of the sample and test battery administration), of
whom 2486 were included in the current study (Fig. 1).

Depression diagnosis

Depression diagnosis was achieved in a three-step pro-
cedure. First, a team of medical doctors, supervised by
a senior neurologist with 40 years of clinical experience
and a geriatrician, examined all of the participants. The
medical examination also aimed to exclude medical
conditions potentially mimicking low mood (i.e. thy-
roid dysfunction). Second, depressive symptoms were
assessed based on the answers given to specific items
of the Comprehensive Psychopathological Rating
Scale (CPRS; Åsberg et al. 1978) administered by the
medical doctors. The CPRS is a rating scale of current
psychiatric symptoms such as low mood, reduced
interest, lack of initiative, low self-esteem, pessimistic
view of the future and thoughts of death. The CPRS
is highly reliable and sensitive (Amati et al. 1978;
Montgomery et al. 1978; Perris, 1979), and has been
successfully used in elderly samples (Bäckman et al.
1996; Berger et al. 1998). Third, a geriatric psychiatrist,
external to the data collection, diagnosed mild, moder-
ate and severe depression according to ICD-10 criteria
(WHO, 1993). The CPRS assessment was further sup-
ported by information from self-report questionnaires
and by the examining physician’s clinical judgment.
In case of disagreement between different sources of
information, a senior geriatric psychiatrist was con-
sulted to confirm or reject the initial diagnosis. The
psychiatrists were blind to pharmacological treatment,
medical and psychiatric history, and to general health
status.

At baseline, 180 persons (5.4%) were diagnosed with
depression. The prevalence of depression in SNAC-K
is in good agreement with another European study
using ICD-10 criteria (Spiers et al. 2012). Of the partici-
pants with cognitive data, 139 (4.9%) were diagnosed
with depression. Depressed persons who did not
participate in the cognitive testing (n=41) were more
likely to be older (p<0.01) and less likely to use anti-
depressant pharmacotherapy (p<0.01) than those
who were examined cognitively. No differences
between these groups were observed for dementia
diagnosis, Mini Mental State Examination (MMSE;
Folstein et al. 1975) performance, co-morbid psychiatric
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diagnoses, educational attainment or depression sever-
ity. Participants completing cognitive testing were
screened for dementia, antidepressant usage and co-
morbid psychiatric disorders leaving a study sample
of 2486 participants, of whom 89 (3.6%) were diag-
nosed with unipolar depression.

Cognitive test battery

Short-term memory

Performance scores on the Wechsler Adult Intelligence
Scale-III (WAIS-III) Digit Span subtest (Wechsler, 1981)
were the number of correct repetitions for forward
span and backward span respectively.

Processing speed

For pattern comparison (Salthouse & Babcock, 1991),
participants were presented with 30 pattern combi-

nations and asked to determine, as quickly as poss-
ible, whether or not these patterns were the same.
The performance score was the average number of
correct responses across two trials, each lasting 30 s.
For digit cancellation (Zazzo, 1974), participants were
presented with a paper with 11 rows of random digits
(1–9) and asked to cross out the target digit (4) as
quickly as possible. The performance score was the
total number of correct responses within 30 s.

Attention and executive function

The Trail Making Test (TMT; Lezak, 2004) was used to
assess attention (TMT-A) and executive function
(TMT-B). Each part consisted of 13 circles with equal
distances between circles in the two parts. TMT-A
required participants to connect encircled digits in
numerical order (1, 2, 3, etc.). For TMT-B, participants
were asked to connect encircled digits and letters in

Fig. 1. Sample description. ND, Non-depressed; D, depressed; TCA, tricyclic antidepressant; SSRI, selective serotonin
reuptake inhibitor.
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alternating order (1–A, 2–B, 3–C, etc.). The perform-
ance scores were the completion times for participants
with 12 correct connections. The first mistake was cor-
rected by the test administrator and did not result in a
lower score (correction time was not included in com-
pletion time). Participants were also allowed to make
one careless connection (>2mm outside the circle).

Verbal fluency

Letter fluency (Lezak, 2004) required oral generation of
as many words as possible during 60 s beginning with
the letters F and A respectively. The same procedure
was used for category fluency, with occupations and
animal names serving as taxonomic categories. For
letter and category fluency, the performance scores
were the total number of generated words divided
by two.

Episodic memory

Free recall and recognition were assessed with a stan-
dard list of 16 unrelated nouns (e.g. carrot, ring, fork;
Laukka et al. 2013). The free recall score was the num-
ber of correctly recalled nouns within 2min. Following
recall, 32 nouns were presented (16 targets, 16 lures)
and the participants’ task was to determine whether
or not the words had been presented previously
(yes–no recognition). The performance score for the
recognition task was the number of hits minus the
number of false alarms.

Semantic memory

For the vocabulary task participants were asked to
select synonyms for 30 words out of five alternatives
(SRB:1; Dureman, 1960; Nilsson et al. 1997). The per-
formance score was the number of correctly selected
synonyms within 7min. A second semantic memory
task consisted of 10 general knowledge questions
(e.g. What is the name of the capital of Uruguay?)
with two response alternatives, one of which was cor-
rect. The performance score was the number of correct
answers.

Spatial ability

In mental rotations, a 10-item simplified version of the
Shepard–Metzler test (1970) was used (Vandenberg
& Kuse, 1971; Rehnman & Herlitz, 2006). A target
figure was presented and participants’ task was to
decide, within 45 s, which of three other rotated
figures equaled the target. The performance score
was the number of correctly selected figures.

Statistical analyses

Separate ANOVAs and χ2 tests were conducted on
the background variables. Differences in cognitive
performance between non-depressed, mildly and
moderately plus severely depressed persons were
assessed with one-way ANCOVAs. Potential inter-
action effects with age were assessed with two-way
(depression status: non-depressed, depressed; age:
‘young–old’, 60–80 years of age, ‘old–old’, > 80 years
of age) ANCOVAs. The effects of pharmacological
treatments that might affect cognition were also
assessed with two-way (depression status: non-
depressed, depressed; pharmacological status: yes,
no) ANCOVAs. Lastly, participants with preclinical
dementia were removed from the sample and we
conducted one-way ANCOVAs on depression status
(non-depressed, depressed). All analyses included
age, education and gender as covariates except for
the two-way ANCOVAs with age as a factor, where
the covariates were education and gender.

Results

Background variables

There were differences in background variables
between non-depressed and depressed individuals,
with the depressed being older, having fewer years
of education and lower MMSE scores than the non-
depressed (Table 1).

Unipolar depression and cognitive performance

We observed significant overall effects of depression
status for all cognitive domains except for short-term
memory, general knowledge and spatial ability.
Post-hoc tests showed that the moderately and severely
depressed group performed at a significantly lower
level than the non-depressed in processing speed,
attention, executive function, verbal fluency, episodic
memory and vocabulary, and were only outperformed
by the mildly depressed group on TMT-A, episodic
recognition and vocabulary. Mild depression was
associated with poorer performance in processing
speed (see Table 2).

Interaction effects between age and depression

As expected, age was negatively associated with all
outcome variables (p’s<0.05, η2=0.04–0.02). An inter-
action effect between depression and age was observed
for pattern comparison (F1,2374=4.067, p<0.05, η2=
0.002), reflecting a larger effect of depression in the
young–old than in the old–old.
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Interaction effects between medication and
depression

Although the sample had been screened for anti-
depressant usage, the proportion of participants
taking other medications that may have a negative
effect on cognitive performance (psychotropics inclu-
ding benzodiazepines; opioids; antiepileptics; gluco-
corticoids; and anticholinergics) was high (total n=
490; non-depressed n=446, 18.6%; depressed n=44,
49%), especially in the depressed group. However,
we observed no main effects of pharmacological treat-
ment on cognitive performance or any interactions
with depression for any of the cognitive outcomes
(p’s>0.05).

Screening for preclinical dementia

As depression may be a risk factor or an early preclini-
cal marker for dementia, we removed all participants
who had developed dementia during a total of
6 years of follow-up data. The follow-up interval was
3 years for older cohorts (5 78 years of age) and
6 years for younger cohorts (60–72 years of age).
In total, 158 participants were diagnosed with
dementia at follow-up assessment (DSM-IV criteria),
and were thus removed from the sample (non-
depressed, n=139; depressed, n=19). In general, nega-
tive associations between depression and cognitive
performance were also observed after removing the
preclinical dementia cases (pattern comparison:
F1,2236=9.80, p<0.01, η2=0.004; digit cancellation:
F1,2249=5.78, p<0.05, η2=0.003; TMT-A: F1,2226=4.02,
p<0.05, η2=0.002; TMT-B: F1,2008=5.01, p<0.05, η2=
0.002; letter fluency: F1,2301=6.16, p<0.05, η2=0.003;
category fluency: F1,2312=5.57, p<0.05, η2=0.002).
The exception to this pattern was free recall, where
the association with depression was at trend level
(F1,2294=2.82, p=0.093, η

2=0.001).

Discussion

The main findings from this study are that cogni-
tive deficits in unipolar old-age depression involve a
range of cognitive domains. This pattern was ob-
served in a large-scale study, with participants free of
dementia and antidepressant pharmacotherapy. These
associations were not due to potential confounders,
such as medication with potential negative effects
on cognition, impending dementia, age, education or
gender.

In accordance with previous research, moderate/
severe unipolar depression was associated with poorer
performance in processing speed (Beats et al. 1996;
Butters et al. 2004; Köhler et al. 2010), attention and
executive functioning (Degl’Innocenti et al. 1998;
Elderkin-Thompson et al. 2007; Ganguli et al. 2009;
Thomas et al. 2009), verbal fluency (Ganguli et al.
2009), episodic memory (Bäckman & Forsell, 1994;
Bäckman et al. 1996; Veiel, 1997) and vocabulary
(Zakzanis et al. 1998).

No association between depression and spatial
ability was observed. Some spatial tasks (pattern rec-
ognition, complex figures and object assembly) have
shown moderate effects of depression (Veiel, 1997;
McDermott & Ebmeier, 2009). One reason for this
may be that these tasks engage executive skills (e.g.
planning, organization and abstraction), which rely
more heavily on prefrontal areas (Lezak, 2004). By con-
trast, the mental rotation task used in this study has
been shown to activate parietal brain areas (Wendt
& Risberg, 1994; Tagaris et al. 1996), which are less
affected in depression relative to frontotemporal
regions (Mayberg, 1997, 2007; Nestler et al. 2002).
Furthermore, the lack of depression-related associ-
ations with short-term memory and general knowl-
edge observed in this study are in agreement with
the bulk of related research (e.g. Zakzanis et al. 1998;
Hermann et al. 2007; McDermott & Ebmeier, 2009).

Table 1. Background characteristics of the study population stratified by depression status

Non-depressed
(n=2397)

Mild depression
(n=48)

Moderate+severe
depression (n=41) p

Gender, n (%) 0.51
Women 1454 (60.7) 33 (68.8) 24 (58.5)
Men 943 (39.3) 15 (31.3) 17 (41.5)

Age (years), mean (S.D.) 72.6 (10.1) 78.6 (10.3) 75.9 (9.0) < 0.01
Years of education, mean (S.D.) 12.1 (4.3) 10.7 (4.2) 10.5 (3.4) < 0.01
MMSE, mean (S.D.) 28.9 (1.4) 27.9 (2.3) 27.9 (2.1) < 0.01
Young–old, n (%) 1805 (75.3) 26 (54.2) 27 (65.9) < 0.01
Old–old, n (%) 592 (24.7) 22 (45.8) 14 (34.1) < 0.01

MMSE, Mini Mental State Examination; S.D., standard deviation.
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Table 2. Cognitive performance in raw scores and descriptive data for ANCOVAs

Cognitive tests

Non-depressed
(n=2397)

Mild
depression
(n=48)

Moderate+
severe
depression
(n=41) ANCOVAs Post hoc, p

Mean S.D. Mean S.D. Mean S.D. df F p η2 ND v. mild ND v. MoSev Mild v. MoSev

Processing speed
Pattern comparison 13.9 4.0 11.5 4.3 11.8 3.3 2,2374 5.7 < 0.01 0.005 0.03 < 0.01 0.62
Digit cancellation 17.5 4.3 15.8 4.2 14.9 3.8 2,2389 5.3 < 0.01 0.004 0.30 < 0.01 0.10

Short-term memory
Digit span forward 5.9 1.2 5.8 1.1 5.9 1.1 2,2401 0.3 0.76 0.000 – – –
Digit span backward 4.5 1.2 4.3 1.3 4.3 1.4 2,2392 0.2 0.85 0.000 – – –

Attention and executive function
TMT-A, time (s) 15.3 8.2 16.9 7.3 22.5 16.7 2,2363 12.5 < 0.01 0.011 0.79 < 0.01 < 0.01
TMT-B, time (s) 30.4 19.1 35.8 14.6 42.1 31.4 2,2098 4.3 0.01 0.004 0.59 < 0.01 0.09

Verbal fluency
Letter fluency 13.8 4.9 11.9 4.6 11.5 6.0 2,2454 3.4 0.03 0.003 0.09 0.05 0.75
Category fluency 18.6 5.5 16.04 5.8 14.8 4.4 2,2466 5.7 < 0.01 0.005 0.24 < 0.01 0.11

Episodic memory
Free recall 7.1 2.4 6.3 2.5 5.7 2.04 2,2444 3.7 0.02 0.003 0.41 0.01 0.18
Recognition 11.6 2.9 11.5 3.3 10.0 3.4 2,2443 4.3 0.01 0.003 0.83 < 0.01 0.02

Semantic memory
Vocabulary 22.7 5.2 21.7 4.6 19.8 7.3 2,2453 3.4 0.03 0.003 0.81 0.01 0.04
General knowledge 7.0 1.5 7.2 1.4 6.8 1.6 2,2440 1.2 0.31 0.001 – – –

Spatial ability
Mental rotations 6.2 1.9 5.4 1.7 5.9 1.9 2,2369 2.1 0.13 0.002 – – –

ND, Non-depressed; MoSev, moderate+severe depression; TMT, Trail Making Test; S.D., standard deviation; df, degrees of freedom.
ANCOVAs with age, education and gender as covariates.
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Thus, the general pattern of findings suggests
that cognitive deficits are present in moderate/severe
unipolar depression for a range of cognitive domains,
after controlling for several clinical and demographic
characteristics. The processing speed deficit observed
in mild depression, in combination with few group
differences between the mildly and moderately/
severely depressed persons, indicates that cognitive
deficits in depression follow a continuum, where the
more severe the depression is, the more severe are
the cognitive deficits.

Studies investigating cognitive performance in mild
old-age depression are largely lacking. Nevertheless,
deficits in free recall (Elderkin-Thompson et al. 2007)
and executive function (Elderkin-Thompson et al.
2003) have been reported in studies on minor
depression (DSM-IV criteria). Future research targeting
mild and/or minor depression controlling for clinical
and demographic variables is warranted.

Only one significant interaction effect between
depression and age was observed; younger age was
associated with a weaker effect of depression on
pattern comparison. This interaction effect was due
to lack of depression association in the old–old,
where both depressed and non-depressed persons
performed at the same low level. Thus, increasing
age did not exacerbate the depression-related cognitive
deficits in our sample. Similarly, Lockwood et al.
(2002) did not observe an interaction effect between
depression and age for cognitive performance in an
elderly clinical MDD sample.

No associations of medication with negative effects
on cognition were found, and there were no interaction
effects with depression. Thus, the present pattern of
findings was probably not confounded by pharmaco-
logical treatment. However, it should be noted that
information regarding medication dosages and treat-
ment intensity were not available, and that these par-
ameters may have differed between the groups.

We have shown that excluding persons in a preclini-
cal dementia phase attenuated, but did not eliminate,
the negative associations between depression and
processing speed, attention, executive functions and
verbal fluency. This is an important finding, as
depression may be a marker of impending dementia
(e.g. Berger et al. 1999; Ownby et al. 2006). The lack
of interaction effects between depression and age
further supports the view that depression is associated
with poorer cognitive performance regardless of future
dementia status, given that increasing age is a strong
risk factor for dementia (Corder et al. 1996; Raber
et al. 2004). Nevertheless, the association between
depression and free recall was only at trend level
after excluding persons in a preclinical dementia
phase, suggesting that dementia-related pathology

among depressed persons may account partly for the
association with recall performance. Thus, controlling
for impending dementia is important when investi-
gating cognitive performance in old-age depression.
This is particularly true in our study where the pro-
portion of depressed persons with impending demen-
tia was high.

Limitations

A limitation of the present study is that data regarding
age of onset, along with the number and duration of
depressive episodes, were not available. Thus, we
were unable to differentiate between early and
late-onset depression. Another limitation is the low
prevalence of severe depression (0.25%, n=9), which
probably reflects a high initial refusal rate in this
group for participation in population-based studies.
This might reflect a higher degree of clinically signifi-
cant distress among persons with severe depression,
which reduces the likelihood to commit to multiple
assessments over several years. Finally, the diagnosing
psychiatrist did not examine all participants (n=3363)
in person.

Origins of cognitive impairment in depression

Cognitive impairment in depression was previously
assumed to result from poor effortful processing
due to low motivation (e.g. Hasher & Zacks, 1979;
Weingartner et al. 1981; Roy-Byrne et al. 1986), but
this assumption has been largely abandoned, as the
Kindermann & Brown (1997) meta-analysis revealed
no association between effortfulness of different
cognitive tasks and effect sizes for depression. More
recent theories include hypercortisolemia, which has
been suggested to cause hippocampal volume re-
duction (e.g. Duman et al. 1997; Sapolsky et al.
2000; McEwan, 2003). This may contribute to the
depression-related association observed for episodic
memory. Hypercortisolemia is thought to result from
‘stress-reactivity’, causing hypothalamic–pituitary–
adrenocortical (HPA) axis hyperactivity. It has further
been suggested that functions drawing on the prefron-
tal cortex may be even more sensitive to elevated
levels of corticosteroids relative to episodic memory
(Lupien et al. 1999; Young et al. 1999). This account is
consistent with the current observation that depression
was associated with poorer performance on attention,
executive functions, verbal fluency and speed. Further-
more, the vascular depression hypothesis (Alexo-
poulos, 1997, 2006) is old-age specific, and posits that
the presence of cerebrovascular disease and white
matter alterations (see Herrmann et al. 2008 for a re-
view) precedes late-onset depression with pronounced
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executive dysfunction as its hallmark (Alexopoulos
et al. 2000; Alexopoulos, 2005).

Implications

The observations of cognitive deficits in unipolar
old-age depression have important implications. The
deficit in processing speed in mild depression, in
combination with numerous non-existent performance
differences between mild and moderate/severe de-
pression, underscores the necessity for early detection
of depression. This is particularly important in view
of the likelihood that 25% of persons with minor
depression will develop moderate or severe depression
within 2 years if left untreated (Alexopoulos, 2005),
and by that time the cognitive deficits will probably
have affected several domains. Importantly, cognitive
deficits in depression are associated with higher
relapse and recurrence (Fossati et al. 2002; Majer et al.
2004), along with reduced coping abilities and
treatment compliance (Dunkin et al. 2000), and thus
constitute a key factor in the likelihood of remission.
Consequently, early interventions targeting cognition
in this population are needed. This is especially
true given that this population is less likely to report
affective symptoms (Gallo et al. 1997; Brodaty et al.
2001), is growing fast in numbers and is likely to
suffer from reduced physical function and medical
co-morbidities.

Conclusions

This population-based study controlled for several
clinical and demographic characteristics that may
impact cognitive performance in old-age depression.
After screening for dementia, psychiatric co-
morbidities and antidepressant pharmacotherapy,
and controlling for medication with potentially nega-
tive effects on cognition, impending dementia, age,
education and gender, we found that moderate/severe
unipolar depression was associated with poorer per-
formance in processing speed, attention, executive
functions, verbal fluency, episodic memory and voca-
bulary. Mild depression was associated with deficits
in processing speed and, in general, differences
between mild and moderate/severe depression were
few (TMT-A, episodic recognition, vocabulary), thus
indicating that the more severe the depression, the
more severe the cognitive deficits, and underscoring
the importance of early detection of depression.
No depression-related impairments for short-term
memory, general knowledge or spatial ability were
observed. Furthermore, depression-related deficits
were also observed after excluding impending demen-
tia cases, thus indicating that old-age depression is

associated with poorer cognitive performance regard-
less of future dementia status.

Acknowledgments

This research was supported by funding from
the Karolinska Institutet (A.P., E.J.L.), the Gamla
Tjänarinnor Foundation (A.P.), Osterman’s Founda-
tion (E.J.L.), the Swedish Council for Working
Life and Social Research (E.J.L., L.B., L.F.), the Swed-
ish Research Council (L.B., L.F.), Swedish Brain
Power (L.F., L.B.), an Alexander von Humboldt Re-
search Award (L.B.), and the af Jochnick Foundation
(L.B.).
We thank Professor D. De Ronchi, Bologna University,
for her expert advice on depression diagnostics, and
the SNAC-K nurses, medical doctors and psychologists
for their contribution to data collection.

Declaration of Interest

None.

References

Alexopoulos G (1997). Vascular depression hypothesis.
Archives of General Psychiatry 54, 915–922.

Alexopoulos G (2005). Depression in the elderly. Lancet 365,
1961–1970.

Alexopoulos G (2006). The vascular depression hypothesis:
10 years later. Biological Psychiatry 60, 1304–1305.

Alexopoulos G, Meyers B, Young RC, Kalayam B,
Kakuma T, Gabrielle M, Sirey J, Hull J (2000). Executive
dysfunction and long-term outcomes of geriatric
depression. Archives of General Psychiatry 57, 285–290.

Amati A, Del Vecchio M, Kemali D, Perris C, Vacca L (1978).
The Comprehensive Psychopathological Rating Scale
(CPRS): communicability to, and inter-rater reliability
among untrained raters. Acta Psychiatrica Scandinavica 57
(Suppl. 271), 63–69.

APA (2000). Diagnostic and Statistical Manual of Mental
Disorders, Fourth Edition, Text Revision. DSM-IV-TR.
American Psychiatric Association: Washington, DC.

Åsberg M, Montgomery S, Perris C, Schalling D,
Sedvall G (1978). A Comprehensive Psychopathological
Rating Scale. Acta Psychiatrica Scandinavica 57 (Suppl. 271),
5–27.

Bäckman L, Forsell Y (1994). Episodic memory functioning
in a community-based sample of old adults with major
depression: utilization of cognitive support. Journal of
Abnormal Psychology 103, 361–370.

Bäckman L, Hill R, Forsell Y (1996). The influence of
depressive symptomatology on episodic memory
functioning among clinically nondepressed older adults.
Journal of Abnormal Psychology 105, 97–105.

Baune B, Suslow T, Arolt V, Berger K (2007). The
relationship between psychological dimensions of

944 A. Pantzar et al.

https://doi.org/10.1017/S0033291713001736 Published online by Cambridge University Press

https://doi.org/10.1017/S0033291713001736


depressive symptoms and cognitive functioning in the
elderly – the MEMO-Study. Journal of Psychiatric Research
41, 247–254.

Beats B, Sahakian B, Levy R (1996). Cognitive performance in
tests sensitive to frontal lobe dysfunction in the elderly
depressed. Psychological Medicine 26, 591–603.

Beekman A, Geerlings S, Deeg D, Smit J, Schoevers R,
de Beurs E, Braam A, Penninx B, van Tilburg W (2002).
The natural history of late-life depression. Archives of
General Psychiatry 59, 605–611.

Berger A-K, Fratiglioni L, Forsell Y, Winblad B, Bäckman L
(1999). The occurrence of depressive symptoms in the
preclinical phase of Alzheimer’s disease: a
population-based study. Neurology 53, 1998–2022.

Berger A-K, Small B, Forsell Y, Winblad B, Bäckman L
(1998). Preclinical symptoms of major depression in very
old age: a prospective longitudinal study. American Journal
of Psychiatry 155, 1039–1043.

Bhalla R, Butters M, Mulsant B, Begley A, Zmuda M,
Schoderbek B, Pollock B, Reynolds C, Becker J (2006).
Persistence of neuropsychological deficits in the remitted
state of late-life depression. American Journal of Geriatric
Psychiatry 14, 419–427.

Brodaty H, Luscombe G, Parker G, Wilhelm K, Hickie I,
Austin M-P, Mitchell P (2001). Early and late onset
depression in old age: different aetiologies, same
phenomenology. Journal of Affective Disorders 66, 225–236.

Burt DB, Zembar MJ, Niederhe G (1995). Depression and
memory impairment: a meta-analysis of the association,
its pattern, and specificity. Psychological Bulletin 117,
285–305.

Butters M, Whyte E, Nebes R, Begley A, Dew M, Mulsant B,
Zmuda M, Bhalla R, Meltzer C, Pollock B, Reynolds C,
Becker J (2004). The nature and determinants of
neuropsychological functioning in late-life depression.
Archives of General Psychiatry 61, 587–595.

Corder EH, Lannfelt L, Viitanen M, Corder LS,
Manton KG, Winblad B, Basun H (1996). Apolipoprotein E
genotype determines survival in the oldest old (85 years
or older) who have good cognition. Archives of Neurology
53, 418–422.

Degl’Innocenti A, Agren H, Bäckman L (1998). Executive
deficits in major depression. Acta Psychiatrica Scandinavica
97, 182–188.

Duman R, Heninger G, Nestler E (1997). A molecular and
cellular theory of depression. Archives of General Psychiatry
54, 597–606.

Dunkin J, Leuchter A, Cook I, Kasl-Godley J, Abrams M,
Rosenberg-Thompson S (2000). Executive dysfunction
predicts nonresponse to fluoxetine in major depression.
Journal of Affective Disorders 60, 13–23.

Dureman I (1960). SRB:1. Psykologiförlaget: Stockholm.
Eaton WW, Shao H, Nestadt G, Lee HB, Bienvenu OJ,
Zandi P (2008). Population-based study of first onset and
chronicity in major depressive disorder. Archives of General
Psychiatry 65, 513–520.

Elderkin-Thompson V, Anand K, Bilker WB, Dunkin JJ,
Mintz J, Moberg P, Mesholam RI, Gur RE (2003).
Neuropsychological deficits among patients with late-onset

minor and major depression. Archives of Clinical
Neuropsychology 18, 529–549.

Elderkin-Thompson V, Mintz J, Haroon E, Lavretsky H,
Kumar A (2007). Executive dysfunction and memory in
older patients with major and minor depression. Archives of
Clinical Neuropsychology 22, 261–270.

Fischer C, Scweizer T, Atkins J, Bozanovic R, Norris M,
Hermann N, Nisenabum R, Rourke S (2008).
Neurocognitive profiles in older adults with and without
major depression. International Journal of Geriatric Psychiatry
23, 851–856.

Folstein M, Folstein S, McHugh P (1975). ‘Mini-mental state’.
A practical method for grading the cognitive state of
patients for the clinician. Journal of Psychiatric Research 12,
189–198.

Fossati P, Ergis A, Allilaire J (2002). Executive functioning in
unipolar depression: a review [in French]. L’Encéphale 28,
97–107.

Gallo JJ, Rabins PV, Lyketsos CG, Tien AY, Anthony JC
(1997). Depression without sadness: functional outcomes of
nondysphoric depression in later life. Journal of the American
Geriatrics Society 45, 570–578.

Ganguli M, Snitz B, Vander Bilt J, Chang C-C (2009). How
much do depressive symptoms affect cognition at the
population level? The Monongahela-Youghiogheny
Healthy Aging Team (MYHAT) study. International
Journal of Geriatric Psychiatry 24, 1277–1284.

Gottfries C-G (2001). Late life depression. European Archives
of Psychiatry and Clinical Neuroscience 251 (Suppl. 2),
1157–1161.

Hasher L, Zacks R (1979). Automatic and effortful processes
in memory. Journal of Experimental Psychology 108, 356–388.

Herrmann L, Goodwin G, Ebmeier K (2007). The cognitive
neuropsychology of depression in the elderly. Psychological
Medicine 37, 1693–1702.

Herrmann L, Le Masurier M, Ebmeier K (2008). White
matter hyperintensities in late life depression: a systematic
review. Journal of Neurology, Neurosurgery, and Psychiatry 79,
619–624.

Kindermann S, Brown G (1997). Depression and memory
in the elderly: a meta-analysis. Journal of Clinical and
Experimental Neuropsychology 5, 625–642.

Köhler S, Thomas A, Barnett N, O’Brien J (2010). The pattern
and course of cognitive impairment in late-life depression.
Psychological Medicine 40, 591–602.

Krogh J, Videbech P, Renvillard SG, Garde AH,
Jörgensen MB, Nordentoft M (2012). Cognition and HPA
axis reactivity in mildly to moderately depressed
outpatients. A case-control study. Nordic Journal of
Psychiatry 66, 414–421.

Laukka E, Lövdén M, Herlitz A, Karlsson S, Ferencz B,
Pantzar A, Keller L, Graff C, Fratiglioni L, Bäckman L
(2013). Genetic effects on old-age cognitive functioning:
a population-based study. Psychology and Aging 28,
262–274.

Lee R, Hermens D, Porter M, Redoblado-Hodge M (2012).
A meta-analysis of cognitive deficits in first-episode major
depressive disorder. Journal of Affective Disorders 140,
113–124.

Cognitive deficits in unipolar old-age depression 945

https://doi.org/10.1017/S0033291713001736 Published online by Cambridge University Press

https://doi.org/10.1017/S0033291713001736


Lezak MD (2004). Neuropsychological Assessment, 4th edn.
Oxford University Press: New York.

Lockwood K, Alexopoulos G, van Gorp W (2002). Executive
dysfunction in geriatric depression. American Journal of
Psychiatry 159, 1119–1126.

Lupien S, Gillin C, Hauger R (1999). Working memory is
more sensitive than declarative memory to the acute effects
of corticosteroids: a dose-response study in humans.
Behavioral Neuroscience 113, 420–430.

Majer M, Ising M, Künsel H, Binder E, Holsboer F,
Modell S, Zihl J (2004). Impaired divided attention
predicts delayed response and risk to relapse in
subjects with depressive disorders. Psychological Medicine
34, 1453–1463.

Mayberg HS (1997). Limbic-cortical dysregulation: a
proposed model of depression. Journal of Neuropsychiatry
and Clinical Neuroscience 9, 471–481.

Mayberg HS (2007). Defining the neural circuitry of
depression: toward a new nosology with therapeutic
implications. Biological Psychiatry 61, 729–730.

McDermott L, Ebmeier K (2009). A meta-analysis of
depression severity and cognitive function. Journal of
Affective Disorders 119, 1–8.

McEwan BS (2003). Mood disorders and allostatic load.
Biological Psychiatry 54, 200–207.

Montgomery S, Åsberg M, Jörnested L, Thorén P,
Träskman L, McAuely R, Montgomery D, Shaw P (1978).
Reliability of the CPRS between the disciplines of
psychiatry, general practice, nursing and psychology
in depressed patients. Acta Psychiatrica Scandinavica 271,
29–32.

Nebes RD, Butters MA, Mulsant BH, Pollock BG,
Zmuda MD, Houck PR, Reynolds CF (2000). Decreased
working memory and processing speed mediate cognitive
impairment in geriatric depression. Psychological Medicine
30, 679–691.

Nestler EJ, Barrot M, DiLeone RJ, Eisch AJ, Gold SJ,
Monteggia LM (2002). Neurobiology of depression.
Neuron 34, 13–25.

Nilsson L-G, Bäckman L, Erngrund K, Nyberg L,
Adolfsson R, Bucht G, Karlsson S, Widing M, Winblad B
(1997). The Betula prospective cohort study: memory,
health, and aging. Aging, Neuropsychology, and Cognition
4, 1–32.

Ownby RL, Crocco E, Acevedo A, Vineeth J, Lowenstein D
(2006). Depression and risk for Alzheimer’s
disease. Systematic review, meta-analysis, and
metaregression analysis. Archives of General Psychiatry 63,
530–538.

Perris C (1979). Reliability and validity studies of
the Comprehensive Psychopathological Rating
Scale (CPRS). Progress in Neuro-Psychopharmacology 1,
413–421.

Raber J, Huang Y, Ashford JW (2004). ApoE genotype
accounts for the vast majority of AD risk and AD
pathology. Neurobiology of Aging 25, 641–650.

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

Roy-Byrne P, Weingartner H, Bierer L, Thompson K,
Post R (1986). Effortful and automatic cognitive
processes in depression. Archives of General Psychiatry 43,
265–267.

Salthouse TA, Babcock RL (1991). Decomposing adult age
differences in working memory. Developmental Psychology
27, 763–776.

Sapolsky RM, Romero LM, Munck AU (2000). How do
glucocorticoids influence stress responses? Integrating
permissive, suppressive, stimulatory, and preparative
actions. Endocrine Reviews 21, 55–71.

Sheline Y, Barch D, Garcia K, Gersing K, Pieper C,
Welsh-Bohmer K, Steffens D, Doraiswamy P
(2006). Cognitive function in late life depression:
relationships to depression severity, cerebrovascular
risk factors and processing speed. Biological Psychiatry 60,
58–65.

Shepard RN, Metzler J (1970). Mental rotation of
three-dimensional objects. Science 171, 701–703.

Spiers N, Brugha T, Bebbington P, McManus S, Jenkins R,
Meltzer H (2012). Age and birth cohort differences in
depression in repeated cross-sectional surveys in England:
the National Psychiatric Morbidity Surveys, 1993 to 2007.
Psychological Medicine 42, 2047–2055.

Tagaris GA, Kim S-G, Strupp JP, Andersen P, Ugurbil K,
Georgopoulos AP (1996). Quantitative relations between
parietal activation and performance in mental rotation.
Neuroreport 7, 773–776.

Thomas A, O’Brien J (2008). Depression and cognition in
older adults. Current Opinion in Psychiatry 21, 8–13.

Thomas A, Gallagher P, Robinson L, Porter R, Young A,
Ferrier I, O’Brien J (2009). A comparison of
neurocognitive impairment in younger and older
adults with major depression. Psychological Medicine 39,
725–733.

Vandenberg SG, Kuse AR (1971). Mental rotations, a group
test of three-dimensional spatial visualization. Perceptual
and Motor Skills 47, 599–604.

Veiel H (1997). A preliminary profile of neuropsychological
deficits associated with major depression. Journal of Clinical
and Experimental Neuropsychology 4, 587–603.

Wechsler DA (1981).Wechsler Adult Intelligence Scale – Revised.
Psychological Corporation: New York.

Weingartner H, Cohen R, Murphy D, Martello J, Gerdt C
(1981). Cognitive processes in depression. Archives of
General Psychiatry 38, 42–47.

Wendt PE, Risberg J (1994). Cortical activation during visual
spatial processing: relation between hemispheric
asymmetry of blood flow and performance. Brain and
Cognition 24, 87–103.

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

WHO (2005). Mental Health: Facing the Challenges,
Building Solutions. Report from the WHO European
Ministerial Conference. World Health Organization:
Copenhagen.

Young A, Sahakian B, Robbins T, Cowen P (1999). The
effects of chronic administration of hydrocortisone on

946 A. Pantzar et al.

https://doi.org/10.1017/S0033291713001736 Published online by Cambridge University Press

https://doi.org/10.1017/S0033291713001736


cognitive function in normal male volunteers.
Psychopharmacology 145, 260–266.

Zakzanis K, Leach L, Kaplan E (1998). On the
nature and pattern of neurocognitive function
in major depressive disorder. Neuropsychiatry,

Neuropsychology, and Behavioral Neurology 11,
111–119.

Zazzo R (1974). Test des Deux Barrages. Actualités
pédagogiques et psychologiques, vol. 7. Delachaux et
Nestlé: Neuchâtel.

Cognitive deficits in unipolar old-age depression 947

https://doi.org/10.1017/S0033291713001736 Published online by Cambridge University Press

https://doi.org/10.1017/S0033291713001736

