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Depression in Patients With Mild Cognitive
Impairment Increases the Risk of Developing
Dementia of Alzheimer Type

A Prospective Cohort Study

Pedro J. Modrego, MD; Jaime Ferrández, MD

Background: Mild cognitive impairment has been re-
garded as a precursor to dementia of Alzheimer type, but
not all patients with mild cognitive impairment develop
dementia.

Objective: To determine whether depression may in-
crease the risk of developing dementia.

Setting: The outpatient clinics of a community general
hospital.

Design: Prospective cohort study.

Methods: A cohort of 114 patients with amnestic mild
cognitive impairment was followed up for a mean pe-
riod of 3 years. At baseline, the patients underwent
memory tests, the Spanish version of the Mini-Mental State
Examination, a verbal fluency test, the Geriatric Depres-
sion Scale, and the Clinical Dementia Rating Scale for stag-
ing purposes. Psychiatric examination for depression was
based on structured interview and Diagnostic and Statis-
tical Manual of Mental Disorder, Fourth Edition criteria.
We also carried out either computed tomography or mag-
netic resonance imaging of the brain.

Main Outcome Measures: We carried out periodic
evaluations based on the Mini-Mental State Examination,

verbal fluency test, Geriatric Depression Scale, Blessed
Dementia Rating Scale, and Clinical Dementia Rating
Scale. The end point was the development of probable
Alzheimer disease according to the criteria of the Na-
tional Institute of Neurological and Communicative Dis-
orders and Stroke–Alzheimer’s Disease and Related Dis-
orders Association.

Results: Depression was observed in 41 patients (36%)
at baseline. After a mean period of 3 years, 59 patients
(51.7%) developed dementia of Alzheimer type, and 6
died. Of the depressed patients, 35 (85%) developed de-
mentia in comparison with 24 (32%) of the nonde-
pressed patients (relative risk, 2.6; 95% confidence in-
terval, 1.8-3.6). The survival analysis also showed that
depressed patients developed dementia earlier than the
nondepressed. Most patients with depression at base-
line exhibited a poor response to antidepressants.

Conclusions: We conclude that patients with mild cog-
nitive impairment and depression are at more than twice
the risk of developing dementia of Alzheimer type as those
without depression. Patients with a poor response to an-
tidepressants are at an especially increased risk of devel-
oping dementia.
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M ILD COGNITIVE IMPAIR-
ment (MCI) has been
defined as a transi-
tional state between
normal aging and de-

mentia; patients with MCI have a memory
loss greater than expected for patients with
their age and educational level who have
intact daily living activities but not de-
mentia.1 The prevalence of MCI in el-
derly people ranges from 3% to 20%.2

The rates of conversion to dementia
vary depending on the follow-up period
and conceptual definition: 12% per year
for 4 years,1 23% to 47% across 2.6 years,2

40% across 2 years,3 53% across 3 years,4

34% to 100% across 4 to 5 years,5,6 and
100% across 9.5 years.7 Currently, there
is open debate on whether MCI is an in-
dependent nosologic entity at high risk of
evolving into dementia or if it is a pro-
drome of Alzheimer disease (AD).8

Depression is a frequent comorbid con-
dition in patients with AD. In a recent mul-
ticenter study, the rate of major depres-
sion in patients with AD ranged from
22.5% to 54.5% across the recruitment
site.9 Some longitudinal studies in el-
derly subjects concluded that depressive
symptoms might be associated with the
risk of developing AD.10,11 Depression in
patients with MCI has been rarely inves-
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tigated. In a population-based epidemiological study in-
cluding 320 patients with MCI, 138 (43%) exhibited neu-
ropsychiatric symptoms, with depression in 20%.12 A
longitudinal study comparing 146 subjects with normal
cognition with 19 patients who had MCI and 42 pa-
tients with AD suggests that early depressive symptoms
in patients with MCI may represent a preclinical sign of
dementia.13

The goals of our study are to evaluate longitudinally
the relationship between depression and dementia in pa-
tients with MCI and to know whether depression may
increase the risk of developing dementia.

METHODS

Memory complaints are a common reason for referral to our
neurology unit. Most patients we see in our outpatient clinics
are referred from the community by family physicians. In other
instances, patients are referred from the Psychiatry Unit and
other specialized units. Prior to the beginning of this study, we
asked general practitioners (by telephone) to refer to us all el-
derly patients with recent memory complaints. Afterward, we
recruited a cohort of 114 consecutive patients fulfilling the cri-
teria of amnestic MCI proposed by Petersen et al1: memory com-
plaints, normal activities of daily living, normal general cog-
nitive function, abnormal memory for age, and no dementia.
In all cases, an informant (wife, husband, or relative) corrobo-
rated the memory inefficiencies of the patient. In the clinical
history, we also asked for family history of dementia, vascular
risk factors, depression, and other diseases. The final diagno-
sis was made by taking into account as much information as
possible from all sources, such as general interview, neuropsy-
chological examination, and the informant’s report. The co-
hort was recruited from June 1999 to June 2001.

Neuropsychological examination at baseline was based on
the Spanish version of the Mini-Mental State Examination (MEC,
with a maximum score of 35 points), Blessed Dementia Rating
Scale,14 and category fluency test (Set test).15 Memory was ex-
plored with subscales of the 144 Battery of Signoret (Spanish
validated version16): (1) Immediate verbal recall of a maxi-
mum of 12 words with 3 trials, as well as delayed recall of those
words. The maximum possible score is 12 points for immedi-
ate recall and 12 for delayed recall. (2) Immediate visual re-
call: the patient has to reproduce a complex geometric figure
after 1 minute of observation. Delayed visual recall was also
evaluated. The maximum possible score is 24 points for each.
(3) Logical memory: immediate and delayed recall of a brief
story. Maximum score: 24 points for each. (4) Digit span (num-
ber of digits recalled forward). The delay interval between im-
mediate and delayed recall for each subscale was 15 minutes.

The patients were also evaluated with the Clinical Demen-
tia Rating Scale (CDR) and Global Deterioration Scale (GDS)17

for staging purposes. Depression was initially assessed by means
of the GDS.18 All patients scoring 10 or higher on the GDS were
screened as depressed and systematically referred to the Psy-
chiatry Unit for reassessment and treatment. The diagnosis of
major depression was carried out by means of a half-hour struc-
tured interview to elicit at least 5 depressive symptoms accord-
ing to the Diagnostic and Statistical Manual of Mental Disor-
ders, Fourth Edition (DSM-IV) criteria.19 The patients with
depressive mood butfewer than 5 required symptoms and no
feelings of guilt or worthlessness were rated as mildly de-
pressed. Patients with depressive symptoms at baseline were
adequately treated and reevaluated 2 months later. By refrac-
tory depression, we mean the lack of changes in the number
and/or intensity of depressive symptoms elicited with the struc-

tured interview after 8 weeks of treatment, with 2 different an-
tidepressants given separately or combined.

Laboratory tests included standard blood, sedimentation rate,
complete blood cell count, vitamin B12, folic acid, thyrotropin
levels, and proteinogram tests, as well as serologic tests for syphi-
lis. All patients underwent either computed tomography or mag-
netic resonance imaging of the brain to rule out other abnor-
malities.

Every patient was followed up and reevaluated every 6
months or sooner. On every occasion, we repeated the follow-
ing tests and scales: MEC, verbal fluency test, Blessed Demen-
tia Rating Scale, GDS, and CDR. The main end point consid-
ered in the follow-up was the development of dementia. The
diagnosis of dementia was made by consensus of the neurolo-
gist and psychiatrist with the National Institute of Neurologi-
cal and Communicative Disorders and Stroke–Alzheimer’s Dis-
ease and Related Disorders Association (NINCDS-ADRDA)
criteria for AD.20 The date defining onset of dementia was the
date on which we diagnosed it; patients were seen every 6
months, or sooner if needed.

The demographic and clinical data were analyzed sepa-
rately in depressed and nondepressed patients. Quantitative vari-
ables were compared with the 2-sided t test for independent
samples. The proportion of patients free of dementia across time
was analyzed with the Kaplan-Meier method. The survival curves
for depressed and nondepressed patients were compared with
the log-rank test. Statistical operations were performed with
the SPSS for Windows version 10.0 statistical software (SPSS
Inc, Chicago, Ill).

In this study, we obtained verbal informed consent from pa-
tients and caregivers after we explained the importance of the
project. Written consent was obtained for computed tomog-
raphy or magnetic resonance imaging performance.

RESULTS

A total of 114 consecutive patients with MCI were in-
cluded in the study. The mean±SD age was 72.8±5.3 years
(range, 61-84 years). There were 42 men and 72 women
(63%). Educational levels were as follows: 12 did not com-
plete elementary studies, 93 completed elementary stud-
ies, 8 graduated from high school, and only 1 graduated
from a university. All of them scored 0.5 on the CDR and
3 on the GDS at baseline. After a 3-year mean follow-up
(range, 2-4 years), only 6 patients died, 3 of them after
developing dementia, and 59 (51.7%) developed demen-
tia of probable Alzheimer type according to NINCDS-
ADRDA criteria. No patient was diagnosed with parkin-
sonism, falls, hallucinations, dysinhibition, or history of
stroke. Only 2 patients were lost to follow-up. The mean
± SD number of evaluations per patient in the follow-up
was 5.2±1.1 (range, 3-7).

The mean scores on the MEC, verbal fluency test,
Blessed Dementia Rating Scale, and GDS are reported in
Table 1, and memory subscales for depressed and non-
depressed patients are reported in Table 2. The mean
± SD GDS score was 12.2±5.5 for converters and 6.8±2.7
for nonconverters, which was significant (P�.001).

According to the DSM-IV criteria, the number of de-
pressed patients at baseline was 41 (36%); 31 were mildly
depressed, 10 had major depression, and 73 were not de-
pressed. All patients with major depression had depres-
sive mood, and 7 had feelings of guilt and worthless-
ness. The first-line antidepressant was a selective serotonin
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reuptake inhibitor. Usually we do not use tricyclic anti-
depressants in elderly patients. The depressed patients
were initially treated as follows: 20 to 40 mg of citalo-
pram hydrobromide, 50 mg of sertraline hydrochloride,
or 20 to 40 mg of paroxetine hydrochloride or fluox-
etine hydrochloride) daily in 33 patients; 30 mg of mi-
anserin hydrochloride daily in 5 patients; and 100 mg of
trazodone hydrochloride daily in 3 patients. In the cases
of major depression, a single antidepressant was not ef-
ficacious, and we had to use combined therapy: 40 mg
of paroxetine hydrochloride plus 30 mg of mianserin hy-
drochloride daily in 4 patients, 50 mg of sertraline hy-
drochloride plus 30 mg of mianserin hydrochloride in 2
patients, and 40 mg of citalopram hydrobromide plus 100
mg of trazodone hydrochloride in 4 patients.

Of the nondepressed patients, 24 (32%) converted to
dementia, and 49 (67%) did not. Of the depressed pa-
tients, 35 (85%) converted to dementia, and 6 (15%) did
not (relative risk, 2.6; 95% confidence interval, 1.8-
3.6). The difference between survival curves for de-
pressed and nondepressed patients was also significant
using the log-rank test (see Figure). Among convert-
ers, dementia appeared earlier in depressed patients than
in nondepressed patients. We observed a poor response
to antidepressants in 23 of the 35 patients with demen-
tia who were diagnosed as having depression at base-
line, but in none of the 6 depressed patients who did not
convert to dementia. All 10 patients with major depres-
sion developed dementia. Despite the poor response, treat-

ment for depression was maintained indefinitely for all
patients, but we did not observe long-term significant im-
provement in those patients who did not improve within
the first 2 months.

COMMENT

Depression is a frequent symptom in patients with AD,
and it has negative consequences for patients and care-
givers.21 However, few reports address the natural his-
tory of depression in these patients. In a large survey in
1953 of patients with AD and 2093 of their unaffected
relatives, it was concluded that depression was a risk fac-
tor for AD, especially for families in whom depressive
symptoms occurred within 1 year of the onset of AD.22

It has been suggested that the increased incidence of de-
pression in patients with AD points to a common neu-
robiological basis for both diseases.23

An important finding in our work is that most pa-
tients with MCI and depression responded poorly to an-
tidepressants and developed dementia; this may help to
individualize the risk of dementia more accurately. A co-
hort of 112 patients with MCI was followed up for 3 years,
and depression at baseline was associated with conver-
sion to AD but not with a more rapid cognitive de-
cline.24 Although we cannot rule out a negative influ-
ence of antidepressants on cognitive deterioration, a
randomized placebo-controlled trial showed that sertra-
line improved depression and activities of daily living in
more than 70% of patients with AD. A major drawback
was the small sample (44 patients) and the short period
of follow-up (12 weeks).25 Another small trial (50 pa-
tients) showed that citalopram improved depression and
quality of life in patients with AD after 1 year of follow-
up.26 However, in a previous longitudinal study, depres-
sive symptoms in patients with MCI and vascular de-
mentia tended to be more persistent and refractory to
treatment than in patients with AD.13 Thus, the poor re-

Table 1. Descriptive Statistics of the Main Variables*

Variable

Depressed
Patients
(n = 41)

Nondepressed
Patients
(n = 73)

Age, y 73.4 ± 4.5 72.3 ± 5.6
MEC score 26.3 ± 3.1 28.6 ± 3.7
Set test score 32.6 ± 3.2 35.6 ± 3.6†
Blessed Dementia Rating Scale score 3.1 ± 1.2 2.2 ± 0.8
GDS score 15.34 ± 3.4 6.12 ± 1.43†

Abbreviations: GDS, Geriatric Depression Scale; MEC, Spanish version of
Mini-Mental State Examination; Set test, verbal fluency test.

*Data are presented as mean ± SD.
†P�.05 using the t test.

Table 2. Memory Scores for Depressed and
Nondepressed Patients*

Subscale

Depressed
Patients
(n = 41)

Nondepressed
Patients
(n = 73)

Immediate verbal recall 8.1 ± 3.2 8.7 ± 2.4
Delayed verbal recall 2.6 ± 2.2 4.5 ± 1.6
Immediate visual recall 8.2 ± 4.4 12.3 ± 3.8†
Delayed visual recall 4.6 ± 3.3 7.2 ± 3.1
Immediate logical memory 8.4 ± 4.3 11.6 ± 3.9†
Delayed logical memory 6.6 ± 5.4 7.7 ± 4.3
Digit forward 5.5 ± 2.2 5.8 ± 2.0

*Data are presented as mean ± SD. Subscales are from the 144 Battery of
Signoret (Spanish validated version16).

†P�.05 using the t test.
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Figure. Survival curves for depressed patients (lower curve) and
nondepressed patients (upper curve). The curves represent the proportion of
patients free of dementia across time. Log-rank test: 32.7; P� .001. Hazard
ratio: 4.1; 95% confidence interval, 2.4-6.9.
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sponse to antidepressants in patients with MCI who de-
velop dementia suggests that depression in the early stages
of AD could have a different pathophysiological basis from
that appearing in later stages of AD. The lack of respon-
siveness to treatment also indicates that depression in pa-
tients with MCI could be the beginning of AD rather than
the product of mood disturbance.

We are aware of the shortcomings of our study. It is dif-
ficult todistinguishMCI fromearlyADonclinicalgrounds
alone because some studies indicate that 100% of patients
with MCI develop dementia when they are followed up
for long periods.6,7 The overlapping of symptoms makes
it sometimes difficult to distinguish a major depression
from dementia or MCI. In addition, we cannot rule out
the possibility that some patients developed a dementia
other than AD; the NINCDS-ADRDA criteria have a high
sensitivity but a moderate specificity.

In conclusion, depression in patients with MCI greatly
increases the risk of developing dementia and predicts a
faster cognitive deterioration. We think that patients with
depression and MCI deserve more attention and should
be closely observed.
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