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Depression Predicts Cognitive Disorders
in Older Primary Care Patients
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Deborah A. King, PhD; and Jeffrey M. Lyness, MD

Objective: To investigate whether depression
is independently associated with increased risk
of incident dementia or cognitive disorder not
otherwise specified (NOS) in an older primary
care population.

Method: This was a prospective 3-year cohort
study of 470 patients aged > 65 years without base-
line cognitive disorders who were recruited from
primary care offices. Annual assessments com-
pleted from March 2003 through December 2005
included the use of the Structured Clinical Inter-
view for DSM-IV to diagnose major depressive
disorder (MDD) and minor depression (MinD)
and the Hamilton Depression Rating Scale
(HDRS) for depressive symptom severity. The
Mini-Mental State Exam, Mattis Dementia Rating
Scale-initiation/perseveration subscale, and the
Trail Making Tests A and B informed diagnoses
of dementia and cognitive disorder NOS.

Results: 36 subjects, representing a cumulative
incidence of 13%, developed dementia or cognitive
disorder NOS over 3 years. Using Cox proportional
hazard survival models to calculate the risk ratio of
depression for development of cognitive disorders,
MDD and MinD (HR =3.68; 95% CI, 2.1-6.42 and
HR=1.84; 95% CI, 1.05-3.21, respectively) and
HDRS scores (HR=1.07; 95% CI, 1.02-1.12) pre-
dicted new onset dementia or cognitive disorder
NOS, when covarying age, gender, and education.

Conclusions: Depressive disorders pose
increased risk of incident dementia or cogni-
tive disorder NOS in older primary care patients.
Clinicians treating depressed older adults should
monitor for development of cognitive disorders.
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As the population of older adults grows, increasing
attention must be placed on age-related illnesses

such as cognitive disorders and dementia. Approximately
4.5 million US individuals have Alzheimer’s disease (AD),
the most common type of dementia, and the population
of AD patients is projected to increase at least 3-fold by
the year 2050.' Moreover, as the number of older adults in-
creases, a larger portion of the population will be at risk for
cognitive impairment, including mild cognitive impairment
(MCI) and cognitive impairment-no dementia, conditions
thought to be on a continuum between normal age-related
cognitive decline and dementia. Therefore, the identification
of potentially modifiable risk factors for cognitive disorders
and dementia is of significant public health interest.

Depression in late life has been associated with cognitive
impairment and cognitive decline’® and has been identified
as a potential risk factor for subsequent dementia. Some
studies have found retrospectively that a past history of
depression was associated with increased risk for demen-
tia.>'” Other prospective and meta-analytic data have
supported depressive symptoms’ association with increased
risk for subsequent dementia."™*> Others have refuted the
role of depression as an independent risk factor'*™'® but
acknowledge that depression likely represents symptoms
of the underlying dementia. Depressive symptoms have
also been associated with elevated risk for development of
MCL."""® There have been mixed findings whether depres-
sion elevates risk for conversion of MCI to AD."**

Frequently, depressive symptoms are used as a surrogate
for depressive disorders in studies examining the association
between depression and cognitive disorders. To our knowl-
edge, only one prospective study' used formal diagnostic
criteria to determine whether major depressive disorder
(MDD) is a risk factor for dementia. Additional studies are
needed to confirm these findings, increase awareness of the
potential risks associated with a clinical diagnosis of depres-
sion, and inform future interventions.

Although the vast majority of older adults seek treatment
from their primary care physicians as opposed to mental
health specialty clinics,” few studies have examined the re-
lationship between depression and cognitive disorders in the
primary care setting.'* From earlier work, an estimated 5.1%
of older primary care patients have MDD, while 6.6% meet
criteria for minor depression (MinD).** To our knowledge,
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no previous study has examined the role of MinD and sub-
sequent risk for cognitive disorder or dementia.

Similarly, few studies have measured the prevalence of
cognitive disorders or dementia in the primary care setting.
An estimated 6% of seniors in primary care have dementia,
although <20% of those were identified and diagnosed.”
Certainly, improved identification of those at risk would
allow for more efficient and effective strategies to screen,
diagnose, and manage those with cognitive disorders and
dementia.

This study tested the hypothesis that depression is
independently associated with increased risk of subsequent
dementia or cognitive disorders in older primary care
patients. A rigorously studied cohort of seniors in primary
care settings were followed naturalistically as part of a larger
study.” To our knowledge, this is the first study using sys-
tematic diagnoses for both major and minor depression to
examine the risk of dementia or cognitive disorders within
a cohort of older primary care patients.

METHOD

Participants and Consent

Study procedures have been reported elsewhere.”” Brief-
ly, from March 2003 through December 2005, all patients
aged 65 years and older who presented for care on selected
days to private and hospital-affiliated internal medicine, ge-
riatric, and family medicine practices in greater Rochester,
New York, and who could provide written informed consent
using procedures approved by the University of Rochester
Research Subjects Review Board were eligible to participate.
Enrolled subjects then underwent semistructured inter-
views, administered by trained raters who also reviewed
each subject’s primary care chart. Semistructured interviews
and chart reviews were repeated annually for 3 years.

Depression Diagnoses and Measures

The Structured Clinical Interview for DSM-IV (SCID)*
was used to assign subjects to diagnostic groups, defined
as follows: (1) current MDD; (2) current MinD (based on
DSM-1V appendix B criteria); or (3) nondepressed (all oth-
ers). This trichotomous variable served as an independent
predictor in the analyses. The SCID has been validated for
use in older patients® and has been used as a gold standard
for determining depression diagnoses in prior studies.”>***’
The other independent variable was the 24-item Hamilton
Depression Rating Scale (HDRS).”® In our research group,
interrater reliability has been high, eg, an intraclass correla-
tion coefficient of 0.93 for the HDRS (based on 6 raters and
5 subjects), and k coefficients for the diagnoses of mood dis-
orders ranging from 0.66 to 0.86 (P <.001, based on 6 raters
and 3 subjects). To limit any potential confounding effect
from shared somatic symptoms common to both depressive
and cognitive disorders, we repeated analyses using scoring
of only the 12 psychological/affective items from the HDRS
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(HDRS-P), a modification of the HDRS that we have used
in other analyses™ and adapted from others’ prior work.*
The items included in the HDRS-P were depressed mood,
feelings of guilt, suicide, psychic anxiety, hypochondria-
sis, insight, depersonalization and derealization, paranoid
symptoms, obsessive and compulsive symptoms, helpless-
ness, hopelessness, and worthlessness.

Dementia/Cognitive Disorders
Diagnoses and Cognitive Measures

Four cognitive measures were used in this study to
inform dementia and cognitive disorder not otherwise
specified (NOS) diagnoses. The Mini-Mental State Exami-
nation (MMSE)* was used as a global cognitive measure.
Executive function measures included the Mattis Dementia
Rating Scale-initiation/perseveration subscale (Mattis-IP),”
which evaluates category fluency and alternating verbal and
psychomotor tasks, and the Trail Making Test B (Trails B).”
Trails B assesses mental set shifting and response inhibition
and was administered along with the Trail Making Test A
(Trails A), which measures sustained attention, sequenc-
ing, and information processing/motor speed.” Trails A
and B were analyzed based on completion time in seconds.
Analyses included participants who attempted but failed
to complete either of these tasks within 300 seconds. This
extended time limit was allowed for both Trails A and B
in order to test the limits of a subject’s abilities.”* Scores
were coded at 300 seconds when participants were unable
to complete the task. Study raters administered the cogni-
tive measures according to procedures developed under the
supervision of a neuropsychologist.

Clinical application of DSM-IV criteria by an experi-
enced geriatric psychiatrist (J.M.L.) was used to inform the
diagnosis of dementia using all available information, in-
cluding participants’ overall performance on the cognitive
measures, qualitative observations provided by the research
raters, and history and examinations recorded in patients’
medical records. Cognitive disorder NOS was diagnosed
by an experienced geriatric psychiatrist (J.M.L.) using
available data from the 4 cognitive measures, based on
the following criteria: cognitive impairment >1 cognitive
domain; evident decline from baseline cognitive function;
no significant impairment in overall functional status due to
cognition; and not meeting DSM-IV criteria for dementia.
This approach is similar to MCI criteria adopted in another
study."” We used a broad definition for cognitive disorder
due to the lack of consensus regarding a definition of cogni-
tive impairment that does not meet criteria for dementia.
As well, this broader definition is more reflective of usual
practice in primary care than diagnoses informed by formal
neuropsychometric evaluations.

Data Analyses
Analyses were conducted using SAS, version 9.1 (SAS
Institute, Inc, Cary, North Carolina). A time-dependent
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Table 1. Demographic and Clinical Characteristics of Older
Primary Care Patients

MDD MinD NonD
Baseline Characteristic (n=20) (n=33) (n=417)
Age, mean+SD, y 74.2+59 74.6+5.3 74.5+6.5
Education, mean+SD, y 13.8+2.7 13.7+2.2 14.4+2.5
Female, n (%) 14 (70.0) 24 (72.7) 259 (62.1)
Race, n (%)
White 20 (100.0) 32(97.0) 399 (95.7)
Black 0 1(3.0) 14 (3.4)
Other 0 0 4(1.0)

Abbreviations: MDD =major depressive disorder, MinD = minor
depression, NonD =nondepressed.

Cox proportional hazards model was used to identify the
contribution of depression to the occurrence of dementia
or cognitive disorder while simultaneously controlling for
other possible predictors such as age, gender, and years of
education. Additional sensitivity analyses were conducted
by repeating the analyses (1) while also controlling for
the Composite Antidepressant Score (CAS)* at baseline
in order to determine whether antidepressant treatment
affected the risk for dementia or cognitive disorders; and
(2) while using subsequent MMSE scores as outcome to
identify the contribution of depression to the resulting
MMSE scores over the 3-year period while simultane-
ously controlling for age, gender, and years of education.
In all analyses, depression diagnosis was entered into the
Cox model as a time-dependent covariate, so that only the
depression that occurred before the first episode of demen-
tia or cognitive disorder (not after) would be used in the
assessment of their contribution. Patients with dementia
or cognitive disorder at baseline assessment were excluded
from the analyses. The y’ test for categorical variables and
the nonparametric Wilcoxon test for continuous variables
were used for the analyses of attrition based on baseline
variables. Two-tailed hypothesis tests were implemented
with a=.05.

RESULTS

Of 1415 subjects approached for study enrollment,
709 (50.1%) completed intake assessments. As reported
elsewhere,” while complete information on nonenrolled
subjects was not available due to Health Insurance Por-
tability and Accountability Act considerations, enrolled
subjects did not differ from nonenrolled patients on age,
gender, or 15-item Geriatric Depression Scale® score based
on available data obtained from routine clinical practice.
After excluding subjects who did not participate in any
follow-up (n=222) or who met criteria for cognitive dis-
order NOS or dementia at baseline (n=17), 470 of the 709
who enrolled were included in the analyses. There was
attrition over the course of 3 years due to death, drop-out,
withdrawal, or inability of study personnel to locate sub-
jects. As a result, 426, 324, and 204 subjects participated in
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Table 2. HDRS and MMSE Scores by Depression Diagnoses
MDD MinD NonD

Baseline Mean Mean Mean
Characteristics +SD  Range +SD Range +SD Range

HDRS score 237456 10-34 152+52 6-26 7.3+48 0-26
HDRS-P score 12.6+4.0 4-20 74+3.0 1-15 32+26 0-15
MMSE score  28.1+1.5 24-30 28.0+1.7 23-30 28.8+7.2 17-30
Abbreviations: HDRS = Hamilton Depression Rating Scale,
HDRS-P =Hamilton Depression Rating Scale-psychological/affective
items, MDD =major depressive disorder, MinD = minor depression,
MMSE =Mini-Mental State Examination, NonD = nondepressed.

Figure 1. Hazard Ratios With 95% Confidence Intervals of
Depression and Incident Dementia or Cognitive Disorder NOS

|
£ [ \ I \

MinD MDD HDRS =15 HDRS =30

Abbreviations: HDRS = Hamilton Depression Rating Scale, MDD = major
depressive disorder, MinD = minor depression, NOS = not otherwise
specified.

years 1, 2, and 3, respectively. Those who did not complete
any follow-up assessment did not differ from those who did
based on initial age, gender, education, race, cerebrovas-
cular risk factor score, Trails A time, Trails B time, Mattis-IP
score, and MMSE score, but they did have higher initial
HDRS scores (mean=10.6 [SD=6.09] versus mean=38.5
[SD=6.4]; Wilcoxon z=3.16, P=.002) and a greater over-
all medical burden according to the Cumulative Illness
Rating Scale®™ (mean=7.93 [SD =5.79] versus mean =7.33
[SD=5.74]; Wilcoxon z=1.72, P=.04). The study popula-
tion’s demographic characteristics at baseline are reported
in Table 1. These characteristics are categorized by depres-
sion diagnoses. The results of HDRS, HDRS-P, and MMSE
scores by depression diagnoses are reported in Table 2.
Over the course of 3 years, 12 participants met crite-
ria for dementia and 24 met criteria for cognitive disorder
NOS, representing a cumulative incidence of dementia or
cognitive disorder of 13%. One subject with incident cogni-
tive disorder NOS subsequently converted to dementia. The
hazard ratios (HRs) with 95% confidence intervals (95% CI)
for subjects with MDD and MinD and for HDRS scores of
15 and 30 are shown in Figure 1. The HR per unit increase in
HDRS-P scores was 1.11 (95% CI, 1.02-1.21), similar to the
findings for HDRS scores (HR=1.07; 95% CI, 1.02-1.12).
In the sensitivity analyses that controlled for CAS, there
were no significant changes to the study’s findings. In the
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sensitivity analyses that looked at the relationship between
depression and subsequent MMSE scores, depression was
not predictive of subsequent MMSE scores over the 3-year
follow-up period.

DISCUSSION

Depression was predictive of subsequent onset of demen-
tia or cognitive disorder NOS in older primary care patients
independent of age, gender, and years of education. To our
knowledge, this is the first study to examine the associa-
tion of operationally defined major and minor depression
with incident cognitive disorders in a primary care older
adult population. Both major and minor depression were
predictive of subsequent development of dementia or cog-
nitive disorder during the 3 year course of follow-up. Both
depressive (HDRS) and isolated psychological/affective
(HDRS-P) symptoms predicted subsequent diagnoses of
dementia or cognitive disorder NOS. Each 1-point increase
in the HDRS and HDRS-P scores raised the risk of subse-
quent cognitive disorder NOS or dementia by 7% and 11%,
respectively. These findings lend additional support to the
role of depression as a strong risk marker, as noted in prior
studies using depressive symptoms scales and large com-
munity samples.*'>" This study extends previous findings"®
by using well-operationalized measures to describe indi-
viduals who met criteria for major and minor depression.
This has clinical relevance, as it provides a measure of the
relationship between depressive symptoms and function-
ing that depressive symptom scales alone cannot. Another
strength of this study was the use of a primary care cohort,
as this is the setting in which older depressed individuals
are most likely to present. As well, previous findings from
community samples may not generalize to primary care
populations.

Turning to the results of our sensitivity analyses, anti-
depressant treatment did not alter our findings, suggesting
that there was no association between antidepressant use
and subsequent onset of dementia or cognitive disorders
following depression. Antidepressant use has not been
associated independently with depression outcome in
naturalistically followed primary care cohorts, probably
because of confounding by indication.”® Interestingly, pre-
vious work® in this older adult primary care sample has
demonstrated that depression diagnosis and HDRS scores
both were independent predictors of decline in some of the
executive function tests, ie, scores in Trails B (set-shifting)
but not in Trails A (processing speed) or Mattis-IP (cat-
egory fluency/perseveration) scores. These findings held
true when the neurovegetative symptoms of the HDRS were
excluded from the analyses. When we examined the rela-
tionship between depression (using both diagnosis by SCID
and symptom severity by HDRS) and subsequent MMSE
scores over the follow-up period, depression was not pre-
dictive of subsequent MMSE scores. This may be reflective
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of the limitations of the MMSE as a measure for detecting
mild cognitive impairment or mild dementia,” especially
in our relatively well-educated sample with higher MMSE
scores.

Limitations of the current study include the relatively
small number of incident cases of dementia and cognitive
disorder NOS, a factor that precluded independent analyses
of time to dementia and cognitive disorder NOS as com-
peting outcomes. Additionally, application of the study’s
criteria to determine dementia or cognitive disorder NOS
may have led to an overestimate of the number of incident
cases. The DSM-1V criteria for dementia capture more
broadly those with dementia compared with other diagnos-
tic criteria that are restricted to specific types of dementia
(eg, National Institute of Neurological and Communicative
Disorders and Stroke and the Alzheimer’s Disease and Re-
lated Disorders Association [NINCDS-ADRDA] criteria for
Alzheimer’s disease*’ or National Institute of Neurological
Disorders and Stroke and Association Internationale pour la
Recherche et 'Enseignement en Neurosciences [NINDS-
AIREN] criteria for vascular dementia*'). Neither the
specific type of dementia (eg, Alzheimer’s type or vas-
cular dementia) nor cognitive disorder NOS (eg, MCI)
could be determined due to limitations of available neuro-
psychometrics and other clinical data. Characteristics of
this study population may not generalize to other popula-
tions given that this was a mostly white and well-educated
study cohort. Moreover, there was possible bias of results
from participants with incomplete data over the 3 years. The
participants who dropped out, died, were lost to follow-up,
or did not complete follow-up due to staggered enrollment
were more likely to have higher levels of depressive symp-
toms and medical illness burden. There is the possibility
that the group without follow-up assessments may have
been more likely to develop incident cognitive impairment
or dementia resulting in an underestimate of the number
of incident cases in our sample.

This study’s data cannot distinguish whether depression
represents an independent risk factor or a prodromal fea-
ture of dementia or cognitive disorders. To shed light on
this question, one would need to examine whether the age
at onset and duration of illness of depression moderates
the association with incident cognitive disorder, analyses
precluded in the present study due to the small number
of incident cases. Future prospective studies are needed to
examine risk for cognitive disorders in older adults with a
remote history of depression in order to help distinguish
whether depression confers independent risk. Other inves-
tigations into the role of recurrent depression, compared
with late onset depression, and subsequent risk for cogni-
tive disorders may also provide increased insight into the
relationship between depression and cognitive disorders.

Still, these results highlight the need for better under-
standing of the role of depression in the pathogenesis of
cognitive disorders in older primary care adults in order to
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inform improved screening, evaluation, and treatment of
those with early signs of cognitive impairment. Clinicians
caring for older depressed patients should recognize the
importance of monitoring these patients closely for sub-
sequent development of dementia or cognitive disorders.
Future well-controlled studies are needed to address our
study’s limitations and assist practitioners in their efforts
to better identify and treat patients at increased risk for
developing cognitive disorders.
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Editor’s Note: We encourage authors to submit papers for
consideration as a part of our Focus on Alzheimer’s Disease and
Related Disorders section. Please contact Eric M. Reiman, MD, at
ereiman@psychiatrist.com.
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