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Abstract
Objective—To compare the rates of depression in Alzheimer Disease (AD) determined using
National Institute of Mental Health (NIMH) provisional criteria for depression in AD (NIMH-dAD)
to those determined using other established depression assessment tools.

Design—Descriptive longitudinal cohort study.

Setting—The Alzheimer’s Disease Research Centers of California.

Participants—A cohort of 101 patients meeting NINDS-ADRDA criteria for possible/probable
AD, intentionally selected to increase the frequency of depression at baseline.

Measurements—Depression was diagnosed at baseline and after 3 months using NIMH-dAD
criteria and the Structured Clinical Interview for Diagnostic and Statistical Manual of Mental
Disorders, Fourth Edition (DSM-IV) Axis I Disorders. Depressive symptoms also were assessed with
the Cornell Scale for Depression in Dementia (CSDD), the Geriatric Depression Scale (GDS), and
the Neuropsychiatric Inventory Questionnaire.

Results—The baseline frequency of depression using NIMH-dAD criteria (44%) was higher than
that obtained using DSM-IV criteria for major depression (14%; Z = −5.50, df = 101, p <0.001) and
major or minor depression (36%; Z = −2.86, df = 101, p = 0.021) or using established cut-offs for
the CSDD (30%; Z = −2.86, df = 101, p = 0.004) or GDS (33%; Z = −2.04, df = 101, p = 0.041). The
NIMH-dAD criteria correctly identified all patients meeting DSM-IV criteria for major depression,
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and correlated well with DSM-IV criteria for major or minor depression (κ = 0.753, p <0.001),
exhibiting 94% sensitivity and 85% specificity. The higher rates of depression found with NIMH-
dAD criteria derived primarily from its less stringent requirements for the frequency and duration of
symptoms. Remission rates at 3 months were similar across instruments.

Conclusions—The NIMH-dAD criteria identify a greater proportion of AD patients as depressed
than several other established tools.

Depressive symptoms in Alzheimer disease (AD) are associated with significant morbidity and
distress for both patients and their caregivers.1 Depression associated with AD may be
amenable to treatment with both pharmacological and nonpharmacological therapies.2
However, the optimal methods for identifying individuals with clinically significant depression
who are most likely to benefit from such interventions remain uncertain. Prior studies have
reported that the rates of depression in AD range anywhere from 0%3 to 87%4 although most
estimates fall between 30% and 50%.1

Some of the variability associated with these estimates may stem from differences between
specific study populations.1 Another significant source of variability arises from differences
in the tools used to assess for mood changes across studies.5,6 Many of the established
diagnostic criteria and rating scales used for evaluating depression in research studies,
including the Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition (DSM-
IV),7 the Hamilton Scale for Depression,8 the Beck Depression Inventory,9 and the Geriatric
Depression Scale (GDS)10 were designed for use in other patient populations. Some of these
instruments may have poorer validity when used to evaluate patients with AD,11–15 as
demented individuals may lack insight into their moods. Furthermore, depression in AD
appears to be qualitatively different from depression in elderly nondemented populations.
Depression in AD is notable for a higher frequency of motivational disturbances, such as
fatigue, psychomotor slowing, and apathy, whereas geriatric depression in the absence of
cognitive impairment is marked by a higher frequency of mood symptoms, such as depressed
mood, anxiety, suicidality, and sleep and appetitive disturbances.16,17 Rating scales for
depression and other neuropsychiatric symptoms have been created for use with demented
patients, such as the Neuropsychiatric Inventory18 and the Cornell Scale for Depression in
Dementia (CSDD).19 However, these tools were primarily designed to assess for the presence
and severity of specific symptoms, and were not intended for diagnostic use, although some
investigators have assessed their diagnostic validity.5,6,15,20,21

In 2001, the National Institute of Mental Health convened an expert panel that developed a
provisional set of diagnostic criteria for depression in AD (NIMH-dAD; Table 1).22 These
criteria were derived from DSM-IV criteria for major depression, with a few key distinctions.
The number of symptoms required for a diagnosis of depression was decreased from five to
three. The duration and frequency of depressive symptoms was also decreased; symptoms need
only be present together within the same 2-week period, as compared with DSM-IV
requirement that symptoms be present “most of the day, nearly every day” for at least 2 weeks.
7 The decreased ability to think and concentrate was eliminated due to its expected poor
specificity in this population. The criteria for anhedonia were modified to focus on decreased
affect and pleasure associated with social and other activities. Social isolation / withdrawal and
irritability were added as new symptoms. These changes were instituted in order to better reflect
the clinical features of depression in AD.23

A recent retrospective analysis extrapolated NIMH-dAD diagnoses from data collected using
standardized patient and caregiver interviews from the Cambridge Examination for Mental
Disorders of the Elderly (CAMDEX) in a university memory clinic sample.6 This
implementation of NIMH-dAD criteria identified a higher prevalence of depression (27.4%)
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than several other instruments, including DSM-IV, CAMDEX, and International Classification
of Diseases (ICD-10) criteria.

The utility of NIMH-dAD criteria has not yet, to our knowledge, been prospectively assessed.
In the current study, we performed a comparison of diagnostic tools for depression in AD
through the analysis of data from 101 participants recruited as part of a multicenter longitudinal
study. The purpose of this study was to determine the frequency and rates of remission for
depression diagnosed with NIMH-dAD criteria relative to diagnoses obtained using other
established assessments for depression.

METHODS
Research Participants

Participants were drawn from a larger cohort recruited though the 10 Alzheimer’s Disease
Research Centers of California for a descriptive longitudinal study of depression in AD. Written
consent, approved by the Institutional Review Board of each center, was obtained from
participants or their designated surrogates. Inclusion criteria included 1) diagnosis of possible
or probable AD,24 2) Mini-Mental Status Examination (MMSE)25 score ≥10, 3) stable use of
antidementia medications, other psychotropic medications, and / or any other medications that
might affect the function of central nervous system for at least 1 month before study enrollment,
and 4) the availability of a caregiver / study partner capable of providing collateral information.
Exclusion criteria included the presence of any neurological, toxic, or metabolic syndromes
that could affect cognition.

Initial recruitment goals included a total enrollment of 300 participants and a 2:1 ratio of
depressed (DSM-IV major or minor depression7) to nondepressed participants. Ultimately,
183 individuals were enrolled and 38% met DSM-IV criteria for major or minor depression.
Assessments with NIMH-dAD criteria were introduced to the protocol partway through the
enrollment phase of the study. A total of 101 (of 183) participants received baseline assessments
with NIMH-dAD criteria and are included in the analyses presented here.

Assessment Tools
Each participant was assessed for depression at baseline and 3 months later using two
diagnostic instruments (NIMH-dAD, DSM-IV) and three rating scales (CSDD, GDS,
Neuropsychiatric Inventory Questionnaire [NPI-Q]). The NIMH-dAD criteria were
operationalized using a specifically designed structured interview derived from prior
guidelines established by Rosenberg et al.26 that probes for the presence of target symptoms
(Appendix B). The presence of DSM-IV major or minor depression was ascertained using the
Structured Clinical Interview for DSM-IV Axis I Disorders (SCID-I).27 The CSDD19 was
administered in a standardized fashion; scores ≥8 were considered indicative of depression.
20 Diagnoses using NIMH-dAD criteria, SCID-I, and CSDD were based upon clinician
impression after separate interviews with both the participant and their caregiver. The
GDS10 was administered to each participant, and scores ≥10 were considered indicative of
depression.28 The NPI-Q29 was administered to each patient’s caregiver, and the presence of
dysphoric symptoms was considered indicative of depression.6 At the 3-month follow-up visit,
remission rates for depressive symptoms identified at baseline were determined through the
readministration of the same diagnostic instruments used at the initial visit.

Statistical Analyses
Statistical analyses were performed using SPSS 14.0 for Windows (SPSS Inc., Chicago).
Demographic variables were compared between NIMH-dAD depressed and nondepressed
participants using chi-square tests and independent sample t tests. Among participants with
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baseline diagnoses of depression using any of the assessments (NIMH-dAD, DSM-IV major
depression, DSM-IV major or minor depression, CSDD, GDS, or NPI-Q), demographic
variables and remission rates were compared using one-way analyses of variance or Kruskal-
Wallis tests. In these analyses, subsets of depressed patients identified with each instrument
were treated as independent groups.

Baseline rates of depression were determined for each diagnostic criteria or assessment tool
and compared across all assessments using Friedman’s test.30 Post hoc comparisons between
NIMH-dAD criteria and the other assessments were performed using the Wilcoxon signed-
ranks test with subsequent Bonferroni correction for multiple comparisons. The concordance
between diagnoses obtained using NIMH-dAD criteria and the other assessment tools was
determined using Cohen’s kappa statistic.

The presence of the specific depressive symptoms specified by NIMH-dAD criteria was
compared between depressed and nondepressed participants using chi-square tests with
Bonferroni correction. The presence of significant associations between individual NIMH-
dAD symptoms and a NIMH-dAD diagnosis of depression was investigated using a logistic
regression analysis with 8 of the 10 symptoms entered as covariates. Symptoms of depressed
mood and decreased positive affect or pleasure were excluded from this analysis, since NIMH-
dAD criteria require that at least one of these symptoms be present for a diagnosis of depression.

RESULTS
At baseline, 44% of our highly selected cohort fulfilled NIMH-dAD criteria for depression.
Demographic comparisons between depressed and nondepressed individuals (Table 2)
indicated that those who were depressed were marginally more likely to be female and had
marginally fewer years of formal education. There were no significant differences between the
depressed and nondepressed groups in age or MMSE scores. Four participants (three depressed,
one nondepressed) were excluded from the MMSE analysis due to miscoded data for one or
more individual items. Demographic differences between the depressed and nondepressed
groups did not survive Bonferroni correction (critical p = 0.0125).

Baseline rates of depression varied across assessment tools (Fig. 1; χ2 = 55.46, df = 5,100, p
<0.001). Unadjusted comparisons indicated that the use of NIMH-dAD criteria resulted in
higher rates of depression than the criteria for DSM-IV major depression (14%; Z = −5.5, df
= 101, p <0.001) or DSM-IV criteria for major or minor depression (36%; Z = −2.31, df = 101,
p = 0.021). The NIMH-dAD criteria also identified more patients as depressed than established
cut-offs for the CSDD (30%; Z = −2.86, df = 101, p = 0.004) and the GDS (33%; Z = −2.04,
df = 101, p = 0.041), but not the NPI-Q (50%; Z = −1.22, df = 100, p = 0.22). One participant,
who did not meet NIMH-dAD criteria for depression, was missing baseline data for the NPI-
Q dysphoria item and therefore was excluded from analyses involving this item. After
Bonferroni correction (critical p = 0.01), NIMH-dAD criteria continued to produce
significantly higher rates of depression than the criteria for DSM-IV major depression and the
CSDD. Demographic comparisons between depressed patients identified with each assessment
tool indicated that there were no significant differences in age, gender, education,
antidepressant medication use, or MMSE scores between individuals identified with NIMH-
dAD criteria versus the other assessments.

Investigation of the concordance between the different assessment tools indicated that
diagnoses obtained with NIMH-dAD criteria most closely reflected those obtained with DSM-
IV criteria for major or minor depression (Table 3). Relative to DSM-IV criteria for major
depression, NIMH-dAD criteria exhibited sensitivity of 100%, specificity of 66%, positive
predictive value (PPV) of 34%, and negative predictive value (NPV) of 100%. Relative to
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DSM-IV criteria for major or minor depression, NIMH-dAD criteria exhibited sensitivity of
94%, specificity of 85%, PPV of 77%, and NPV of 96%.

Analyses of the frequencies of the individual symptoms specified by NIMH-dAD criteria
indicated that, as expected, depressed mood and decreased positive affect / pleasure were the
most commonly reported symptoms among the depressed participants, since at least one of
these two symptoms is required for a diagnosis of depression (Fig. 2). Conversely, appetitive
disturbances and suicidality were the least commonly reported symptoms. Depressed
individuals exhibited significantly more NIMH-dAD symptoms than nondepressed individuals
(5.23 versus 1.04; t = 13.96, df = 99, p <0.001). Separate chi-square tests with Bonferroni
correction (critical p = 0.005) indicated that all NIMH-dAD symptoms except for irritability
(χ2 = 4.85, df = 1,101, p = 0.028) and suicidality (χ2 = 7.35, df = 1,101, p = 0.007) were
significantly more common among depressed than nondepressed participants. Multivariate
logistic regression analysis of the association between individual NIMH-dAD symptoms
(excluding the two obligatory symptoms) and a diagnosis of depression yielded a Nagelkerke
R2 of 0.71 and indicated that only psychomotor changes (β = 2.05, SE: 0.82; Wald χ2 = 6.27,
odds ratio [OR] = 7.8, 95% confidence interval [CI]: 1.6–38.8; p = 0.012), fatigue (β = 2.83,
SE: 0.82; Wald χ2 = 11.89, OR = 16.9, 95% CI: 3.4–84.2; p=0.001), and a sense of guilt /
worthlessness (β = 3.46, SE: 1.05; Wald χ2 = 11.80, OR = 32.0, 95% CI: 4.1–252.4; p = 0.001)
were independently predictive of depression. The model was not adjusted for baseline
demographic variables or MMSE scores given the absence of significant differences between
the depressed and nondepressed groups on these measures.

Ninety participants (89%) returned for follow-up assessment after a 3-month interval.
Participants who were lost to follow-up had significantly fewer years of formal education (11.9
versus 14.3; t = 2.19, df = 99, p = 0.031) and marginally lower MMSE scores (18.4 versus 21.4;
t = 1.76, df = 95, p = 0.081). At baseline, they were more likely to be diagnosed with depression
using the criteria for DSM-IV major depression (36% versus 11%; χ2 = 5.26, df = 1,101, p =
0.022) or the NPI-Q (82% versus 47%; χ2 = 4.70, df = 1,100, p = 0.03) or to be receiving
treatment with antidepressant medications (64% versus 31%; χ2 = 4.58, df = 1,101, p = 0.032)
than participants that returned for follow-up. Remission rates at 3 months for depression
diagnosed at baseline with the different assessments ranged from 32% to 61% (Fig. 3). There
were no significant differences in remission rates between assessment tools (χ2 = 5.59, df =
6,170, p = 0.35). Five participants were missing data from at least one assessment tool at follow-
up and were excluded from this analysis.

DISCUSSION
The results presented here indicate that NIMH-dAD criteria identify a greater proportion of
AD patients as depressed than do several other established assessment tools for depression.
Our data, which were obtained using a specifically designed structured interview for NIMH-
dAD criteria, are consistent with the results from a previous study that interpolated NIMH-
dAD diagnoses from data collected using a structured interview from another diagnostic
instrument.6 Taken together, these findings support the hypothesis that NIMH-dAD criteria
may more effectively distinguish AD patients with significant depressive symptoms.22

The subset of depressed participants identified with NIMH-dAD criteria was demographically
similar to the subsets of depressed participants identified with the other assessments. Since
NIMH-dAD criteria are based upon DSM-IV criteria for depression, it is perhaps not surprising
that NIMH-dAD diagnoses of depression most closely reflected DSM-IV diagnoses of major
or minor depression. The higher rates of depression identified using NIMH-dAD criteria
relative to DSM-IV criteria for major or minor depression appear to arise primarily from the
less stringent requirements for the frequency and duration of depressive symptoms. If the
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number of NIMH-dAD symptoms required for a diagnosis of depression were increased to ≥5
to match the number of symptoms required for a DSM-IV diagnosis of major depression, the
frequency of depression in our cohort would decrease to 26%. These results suggest that the
reduction in the number of symptoms required by NIMH-dAD criteria also contributes to
higher rates of depression relative to DSM-IV criteria for major depression.

Notably, neither social isolation / withdrawal nor irritability, the two new symptoms that were
introduced with NIMH-dAD criteria, was predictive of depression. These symptoms, although
potentially more specific for the manifestations of depression in patients with AD, did not
significantly influence the rates of depression in our study population. Indeed, the elimination
of these symptoms changed the diagnoses for only two individuals, decreasing the frequency
of depression only slightly, to 42%. In contrast, the symptoms that most strongly predicted a
diagnosis of depression: psychomotor changes, fatigue, and a sense of guilt / worthlessness,
were adapted directly from DSM-IV criteria for depression. Although the data collected using
our structured interview do not distinguish between psychomotor agitation and retardation,
these findings are consistent with previous work suggesting that psychomotor retardation and
fatigue are seen with higher frequency in depressed AD patients than in nondepressed AD
patients or in depressed elderly individuals without dementia.16,17

It has been suggested that the less stringent requirements for the frequency and duration of
symptoms in NIMH-dAD criteria relative to DSM-IV may decrease the specificity for a
diagnosis of depression, especially among patients with advanced dementia, resulting in an
increased risk of overdiagnosis.31 Nevertheless, the concordance in our dataset between subsets
of participants identified with NIMH-dAD criteria and the construct of DSM-IV major or minor
depression was high. Since our study population was limited to patients with mild to moderate
AD and excluded patients with MMSE scores <10, it remains unclear whether NIMH-dAD
and DSM-IV criteria identify similar subsets of patients with severe AD as depressed.
Similarly, since there is as yet no “gold standard” for the diagnosis of depression in AD, it is
difficult to determine whether the higher rates of depression found with NIMH-dAD criteria
represent a better reflection of the true prevalence of depressive disorders among demented
individuals than the other assessments administered in this study.

The remission rate of baseline NIMH-dAD diagnoses of depression at the 3-month follow-up
visit was 51%. Similar rates of remission were seen with the other assessment tools used in
this study. It is possible that our calculations may have overestimated the true remission rates
of depression in our study population, since participants who were lost to follow-up were more
likely to be depressed or to be undergoing treatment with antidepressant medications. However,
our follow-up rates were high (89%) and our findings are consistent with previous reports
suggesting high rates of remission for depressive symptoms in AD.32,33

There are a few factors that may limit the interpretation of our results. The same interviewer
typically administered all of the assessments. Thus, diagnoses with different instruments may
not have been truly independent from one another, given the unblinded nature of the
assessments. Although the cut-offs used to identify depression with CSDD, GDS, and NPI-Q
have been cross-validated against DSM-III or DSM-IV,6,20,28 these tools were designed as
screening tools for depression rather than diagnostic instruments.10,19,29 Our study population
does not represent an epidemiological sample. Therefore, the rates of depression in our cohort
may not be generalizable to other clinical- or community-based populations. Our participants
were recruited for a longitudinal study of depression in AD, and our population was
intentionally selected to increase the proportion of individuals with depressive symptoms at
baseline. Nevertheless, since all of the participants were assessed with each of the diagnostic
instruments, the relative rates of depression calculated with each assessment are likely to
remain valid. Additionally, previous studies have suggested that caregivers of AD patients
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report significantly higher rates of depressive symptoms than patients themselves.34–36 Our
implementation of NIMH-dAD criteria included caregiver input and may have overestimated
the rates of depression in our cohort. However, given that caregiver input was also incorporated
into diagnoses obtained with DSM-IV and CSDD criteria, the higher rate of depression seen
with NIMH-dAD criteria relative to these other assessments is unlikely to be artifactually
driven by caregiver responses. Finally, although remission rates for depression at 3 months did
not differ between instruments, our data do not address whether depressive symptoms
identified with individual assessment tools might differ in duration over intervals shorter than
our follow-up period.

The NIMH-dAD criteria may be useful for determining which AD patients are likely to benefit
from pharmacological and / or behavioral interventions for depressive symptoms. Given the
higher rates of depression found with these criteria, it is tempting to conclude that they may
spur clinicians to address depressive symptoms that might otherwise have been overlooked.
However, the greater sensitivity of these criteria may potentially produce a higher rate of false
positive diagnoses of depression and contribute to inappropriate polypharmacy, particularly
since the efficacy of antidepressants for depression in AD remains uncertain.37 The ongoing
Depression in Alzheimer’s Disease Study-2 (DIADS-2), which is designed to assess the safety
and efficacy of sertraline in the treatment of depression in AD, has incorporated NIMH-dAD
guidelines into its inclusion criteria. It is also powered to assess the validity of these criteria
for identifying pharmacologically responsive depression in AD.37 This is an important question
given the difficulty of establishing of diagnostic “gold-standard” for clinically significant
depression in AD. The results from DIADS-2, when combined with the findings reported here
and elsewhere,6 will help further determine the clinical utility of NIMH-dAD criteria.

APPENDIX A

The Alzheimer’s Disease Research Centers of California–Depression in Alzheimer’s Disease
Investigators

Stanford University: Helen Davies, Jerry Tinklenberg

UC Davis: Dan Mungas

UC Davis-Martinez: Carol Bibeau, Bruce Reed

UC Irvine: Malcolm Dick, Ruth Mulnard

UCLA: George Bartzokis, Jeffrey Cummings, Donna Masterman, John Ringman, Edmond Teng

UC San Diego: Douglas Galasko

UCSF: Bruce Miller, Kristine Yaffe

UCSF-Fresno: Loren Alving, Linda Hewett

UCSF-Institute for Health and Aging: Patrick Fox, Leslie Ross

USC: Sonia Pawluczyk, Lon Schneider, Bryan Spann

USC-Rancho Los Amigos: Helena Chui, Freddi Segal-Gidan
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APPENDIX B

Structured Interview Used to Assess for Depression as Specified by the NIMH Provisional
Diagnostic Criteria for Depression in Alzheimer Disease

The presence of each symptom should be assessed over the preceding 2 weeks

1. “I am going to ask you some questions about (your/the participant’s) mood. Has there been a period of time when (you
were/the participant was) feeling depressed or down most of the day? What was that like? Was this a change from the
usual?” IF YES: “How long did it last? As long as 2 weeks?”

Clinically significant depressed mood: Yes No Not Determined

2. “What about losing interest in things (you/the participant) usually enjoy(s)? IF YES: “Was this a change from the previous
level of functioning? How long did it last? As long as 2 weeks?”

Decreased positive affect or pleasure Yes No Not Determined

3. “Did (you/the participant) tend to withdraw from social contacts and (your/their) customary activities?”

Social isolation or withdrawal Yes No Not Determined

4. “(Have you/Has the participant) lost or gained any weight?” IF YES: “How much? (Were you/Was the participant)
trying to lose weight?” IF NO: “How was (your/the participant’s) appetite? What about compared to (your/the participant’s)
usual appetite? Did you have to force (yourself/the participant) to eat? Eat (more/less) than usual?”

Disruption in appetite Yes No Not Determined

5. How (have you/has the participant) been sleeping? Trouble falling asleep, waking frequently, trouble staying asleep,
waking too early, or sleeping too much? How many hours a night compared to the usual?

Disruption in sleep Yes No Not Determined

6. (Have you/Has the participant) been so fidgety or restless that (you were/the participant was) unable to sit still?” IF
YES: “Was it so bad that other people noticed it? What did they notice? Was it a change from (your/the participan t’s)
typical behavior?” IF NO: “What about the opposite- talking or moving more slowly than is normal for (you/the
participant)? Was it so bad that other people noticed it? What did they notice? Was it a change from (your/the participant’s)
typical behavior?”

Psychomotor changes Yes No Not Determined

7. “Have (you/the participant) been feeling more irritable than usual?”

Irritability Yes No Not Determined

8. What has (your/the participant’s) energy been like? Tired all the time?” IF YES: “A change from (your/the participant’s)
typical behavior?”

Fatigue or loss of energy Yes No Not Determined

9. “How (do you/does the participant) feel about (yourself/himself/herself)? Worthless?” IF YES: “Is this a change from
(your/the participant’s) typical behavior?”

Feelings of worthlessness Yes No Not Determined

10. “Were things so bad that (you were/the participant was) thinking a lot about death or that (you/the participant) would
be better off dead? What about thinking of hurting (yourself/himself/herself)?

Recurrent thoughts of death Yes No Not Determined
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FIGURE 1. Baseline Rates of Depression as Determined With Different Assessment Tools
NIMH-dAD: NIMH Provisional Diagnostic Criteria for Depression in Alzheimer Disease;
DSM-IV Major: DSM-IV Major Depression; DSM-IV Any: DSM-IV Major or Minor
Depression; CSDD: Cornell Scale for Depression in Dementia; GDS: Geriatric Depression
Scale; NPI-Q: Neuropsychiatric Inventory Questionnaire. *p <0.05 versus NIMH-dAD (not
corrected for multiple comparisons).
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FIGURE 2. Baseline Frequencies of Individual NIMH-dAD Symptoms in Depressed and
Nondepressed Participants
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FIGURE 3. Remission Rates for Depression at 3 Months Among Participants Diagnosed With
Depression at Baseline With Different Assessment Tools
NIMH-dAD: NIMH Provisional Diagnostic Criteria for Depression in Alzheimer Disease;
DSM-IV Major: DSM-IV Major Depression; DSM-IV Any: DSM-IV Major or Minor
Depression; CSDD: Cornell Scale for Depression in Dementia; GDS: Geriatric Depression
Scale; NPI-Q: Neuropsychiatric Inventory Questionnaire.
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TABLE 1

NIMH Provisional Diagnostic Criteria for Depression in Alzheimer Disease

A. Three (or more) of the following symptoms must be present during the same 2-week period and represent a change from previous
functioning. At least one of the symptoms must either be 1) depressed mood or 2) decreased positive affect or pleasure

1. Clinically significant depressed mood

2. Decreased positive affect or pleasure in response to social contacts and usual activities

3. Social isolation or withdrawal

4. Disruption in appetite

5. Disruption in sleep

6. Psychomotor changes

7. Irritability

8. Fatigue or loss of energy

9. Feelings of worthlessness, hopelessness, or excessive or inappropriate guilt

10. Recurrent thoughts of death, suicidal ideation, plan or attempt

B. All criteria are met for Dementia of the Alzheimer Type (DSM-IV)7

C. The symptoms cause clinically significant distress or disruption in functioning

D. The symptoms do not occur exclusively in the course of delirium

E. The symptoms are not due to the direct physiological effects of a substance

F. The symptoms are not better accounted for by other conditions such as major depressive disorder, bipolar disorder, bereavement,
schizophrenia, schizoaffective disorder, psychosis of Alzheimer disease, anxiety disorders, or substance-related di sorders

Adapted from Olin et al., 2002. 22
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TABLE 2

Baseline Demographic Data for Depressed and Nondepressed Participants as Diagnosed With the NIMH-dAD
Criteria

Depressed Not
Depressed

t/χ2 p

N 44 57

Age (SD) 77.7 (7.7) 77.3 (6.0) 0.34 0.74

% Male 34% 53% 3.46 0.06

Education (SD) 13.3 (3.1) 14.7 (3.8) −1.86 0.07

Antidepressant use 55% 19% 13.62 <0.001

MMSE (SD) 21.0 (5.3) 21.2 (4.5) −0.20 0.84

Notes: Age, education, and MMSE scores were analyzed with independent-samples t-tests (df = 99 for age and education; df = 95 for MMSE). Gender
distribution and antidepressant use were analyzed with chi-square tests (df = 1,101).
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TABLE 3

Concordance of Baseline Diagnoses With the NIMH-dAD Criteria With Diagnoses Obtained Using the Other
Assessment Tools

Assessment Tool κ

DSM-IV Major Depression 0.345

DSM-IV Major or Minor Depression 0.753

Cornell Scale for Depression in Dementia 0.499

Geriatric Depression Scale 0.399

Neuropsychiatric Inventory Questionnaire 0.342

Notes: All p values ≤0.001.
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